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THE GEOMETRY OF THE RIGHT 
AND LEFT HAND SCREW STEER- 
ING GEAR. 


Tus form of ship steering gear which is illustrated 
in Fig. 1,is veryfamiliar. Itis usually hand worked, 
as fitted in merchant ships, and the application of 
the same form, power driven, below the water line 
of warships is, perhaps, not so often seen except by 
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experts. Though known to some investigators | 


who have taken an interest in the matter, some of the 
peculiarities of the gear are rather taken for granted 


by its users. One such peculiarity is that the travel | 


of the two nuts is unequal. This inequality would 


cause an insurmountable difficulty if it were not for a 
simple remedy, viz., that the screwed shaft or spindle 
is left free in its bearings to move fore and aft to 
the extent needed. Professor Nomura, late Pro-| 


fessor of Naval Architecture in Kyushu Imperial 


University, Fukuoka, Japan, has investigated the | 


matter at length, and has found that the inequality 
of travel may, to a very great extent, be corrected 
by angling the two arms of the rudder crosshead. 
Although this method of correction is, we believe, 
not novel, it is none the less probably unfamiliar 
to many designers. Professor Nomura’s solution 
should therefore be of general interest. 

{n a contribution submitted by Professor Nomura, 


he says the properties and efficiency of the screw 
steering gear are well known, and the designer usually 
endeavours to get the best out of it. By following 
the usual practice, simple though the mechanism 
is, it is, however, quite impossible to obtain the full 
efficiency or smoothness of working of which the 
gear is capable. The cause of this lies in the 
difference of travel of the two nuts, actuated by the 
right and left hand threads of the central spindle. 
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| Referring to Fig. 2, the travel of these nuts is 
| given by the formule :— 
T= ./L?- (Roos 6 —- 8 + Rain @ — D 
Ti! = Rsin@+D — ,/L?—(Rcos @— 5S} 
Difference = T — T? 
In the working of the gear this difference must 
be adjusted by the fore and aft movement of the 
| central spindle equal to one half of its value. Putting 
|d for this movement 
d= ,/I2—(Reos#—S?—D. 





(1) 
| where 
L2 = D?+ (R — S}*. 

Provision has to be made for this movement in 
| the design of the gear. The maximum value (d max.) 
|of the movement occurs at the angle which gives 
| Reos @ = S, and this angle is usually greater than 
the maximum helm angle allowed. 
| From the above equation it is seen that R and S 
being fixed, d max. (= L — D) decreases as D 
| increases. Thus in warships fitted with this type 
of gear in a long and narrow space, d max. is smaller 
| than in merchant ships of ordinary design ; conse- 
| quently, there is smoother working and more effi- 
|ciency. This is true not only for @ max. but for all 
| values of d. 
| To get a similar advantage in other cases, Pro- 
| fessor Nomura states that he has found, by careful 
| investigation, that a bent crosshead in place of the 
| ordinary straight one diminishes d in a very marked 

way. This is illustrated in Fig. 3. The difference 
d for a bent crosshead can be represented by 


R cos @sina — D+ 3% ‘L? — {R cos (8 +a) — s}2 


id 
+ s/L? — {R cos (@— a) — SP (2) 
where 


(D — Rsin a}? + (Reosa — 8%. 





From this equation we can determine the angle « 
most effective for given values of D, R and §, and d 
may be made zero for any desired value of @, as 
shown in Fig. 4. In this figure, curve B shows, for 
a = 4 deg. 11 min., the value of d at varying helm 
angles. In this case, d = 0 at 0 = 35 deg., the 
maximum helm angle. Curve C similarly shows 
the variation of d for an angle « so selected that 
the maximum value of d (less than 35 deg.) is equal 
to minus the same value at 35 deg. 

It is evident from the curves in Fig. 4 that while 
with an ordinary straight crosshead d increases 
up to the maximum helm angle, with a properly 
angled crosshead d actually decreases after reaching 
its maximum, and has never more than a slightly 
perceptible value. Thus with a crosshead bent 
to the most suitable angle, the fore and aft travel 
of the screwed central spindle is small enough to be 
negligible. No provision need be made to meet it, 
except the clearance ordinarily allowed between the 
nuts and the screw thread. 





THE SUPERSTRUCTURE OF THE 
KILL VAN KULL BRIDGE.—I, 


Tue Kill van Kull Bridge, which was dedicated 
on November 14 and opened for traffic on the 
following day, connects Port Richmond, Staten 
Island, part of the city and state of New York, 
with the city of Bayonne, in the state of New Jersey. 
A general view of the bridge with construction 
well advanced is given in Fig. 1, on page 2, and 
general plans in Figs. 3 and 4 on Plate I. The bridge 
crosses the Kill van Kull with a single span, a two- 
hinged steel arch 1,652 ft. 1 in. in length between 
centres of the end pins. The bridge floor on the 
arch span is at high level above the waterway, the 
shipping clearance being 150 ft. in mid span, 144 ft. 
over the present 400 ft. channel, and 135 ft. over a 
possible channel width of 1,000 ft. A profile of the 
crown of the roadway is given in Fig. 2. 

The approaches consist of steel plate girder 
spans, terminating in concrete structures with 
roadways on fill. The arch span is supported upon 
granite-faced concrete abutments, and the approach 
girders are supported upon concrete piers. These 
abutments and piers were completed in 1929, and, 
have been described in ENGINEERING, vol. cxxx, 
page 227. 

With the exception of Figs. 5, 6, and 7, which refer 
to the abutments and approaches, the drawings 
on Plate I refer to the arch span. The bridge 
is being built with a single roadway 40 ft. wide 
between kerbs, and with one footpath, as shown in 
Fig. 8, and Figs. 13 and 14. The arch span, however, 
is of sufficient width and strength to support ulti- 
mately either a roadway 65 ft. wide and two foot- 
paths, or a roadway 40 ft. wide, two passenger rail- 
way lines, and two footpaths. In general, the 
approaches are of the width for the initial 40-ft. 
roadway and one footpath only, as shown in Fig. 7, 
and Fig. 28, on page 3, although provision has been 
made for the future erection of additional steelwork 
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1,652-FT. SPAN KILL VAN KULL BRIDGE, 


NEW YORK. 
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for either ultimate stage. This procedure not Fig.2. PROFILE OF CROWN 
only results in economy in initial cost, but permits West Branch 8 
the utmost latitude in the future in adapting the tn 









ultimate arrangements to whatever traffic require- 
ments may develop. 
The steel arch, details of which are given in Figs. | 
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9 to 12, is of the spandrel-braced type, and is com- | jseassy Pere | ° “ _Bayonne = meant job 
posed of two arch trusses, spaced 74 ft. on centres, | yet peeeenar rah Span "|" “Approach > Bast Branch 
(2es2.c) 


each truss being 37 ft. 6 in. deep, centre to centre | 
of chords at the crown, and 67 ft. 6 in. deep at the | 
hinges. The lower chord has a rise of 266 ft., and | each required a span of about 1,500 ft., and the arch 
the panel point curve of each chord is a parabola. required a span of about 1,700 ft., to provide the 
The web system divides the chords into forty panels, | required shipping clearances. The cantilever design 
with the verticals spaced 41 ft. 3f in. apart. Simple | proved to be more expensive and less satisfactory 
K-bracing is used for the wind systems connecting | esthetically than either of the other types. A 
the trusses along the upper and lower chords, as | suspension design having straight backstays extend- 
illustrated by Figs. 9 and 11. Sway bracing is used | ing through the floor to the ground was found to be 
only at five panel points at each end of the arch, | the cheapest type, but was considered very unsatis- 
three of these being shown in Figs. 29 to 31, page 3.| factory in appearance. A three-span suspension 
Both the upper and lower chords pass below the floor design, with main span 1,522 ft. in length and side 
level at the ends of the arch, and rigid portals are used | spans 450 ft. in length, was considered to be xstheti- 
to connect the trusses where the floor passes through | cally equal to the arch, but was estimated to cost 
each chord. The two hinges are pins 16 in. in dia-| about 1,500,000 dols. more than the arch, and was 
meter and 8 ft. long, and the hinges and the bearing | of course inferior to the arch in rigidity, which is an 
blocks for them are all of forged steel. High strength | important consideration in view of the possibility 
alloy steel was used very extensively in the arch, | of rapid transit railway operation over the bridge. 
resulting in such material reduction in deadweight | As a result of these comparisons, the arch type of 
that the entire arch span contains only 17,000 tons | bridge was selected for the main structure. 
of steel. | Design studies were made of three types of arch, 
The arch steelwork was erected within a period | the two-hinged crescent, the hingeless, and the two- 
of twelve months, despite the fact that the problems | hinged spandrel-braced types. The two-hinged 
involved in the erection were complicated by condi- | crescent arch was found to be unsatisfactory in the 
The 


It was found that, with the larger proportions of the 
Kill van Kull bridge, this form appeared clumsy 
as compared with the type in which the upper 
chord passes below the floor steel, and the final 
design was accordingly developed with the propor- 
tions as noted above. 

Before the design was finally decided upon the 
theoretical calculations were checked by means of 
a scale model constructed in brass and subjected to 
loading simulating that to which the full-size 
bridge is exposed. This model is shown in Fig. 27, 
mounted in a heavy timber frame on }-in. steel 
pins on heavy steel shoes. The model was built to 
a scale of % in. to 1 ft., the arch being thus about 
9 ft. long. The arch trusses were of brass } in. 
thick, and the bracing of }in. square. Jointing was 
effected by means of silver solder. For the purposes 
of the investigation vertical loads were applied 
| through levers at every second panel point. Hori- 
| zontal loads were applied by means of weighted 
lines running over pulleys on framing parallel with 
the arch. Dial indicators were used for measuring 
| deflections, and strain-meter readings were also 








tions which made it necessary to erect the arch as 
two arms of unequal length closing at a point nearly 
250 ft. south of the crown. 

* Development of Design.—The spandrel-braced 
arch design was determined upon for the bridge 
by careful study and comparison with other types 
of spans. The foundation conditions favoured 
a great arch span, but were also suitable for either a 
cantilever or suspension crossing. The bed rock 
is a very hard diabase, known as Palisade trap rock, 
and is at depths of only 10 ft. to 30 ft. below water 
level, the depth being less in Bayonne than in Port 
Richmond. In the preliminary designs, compari- 
sons were made between three-span cantilever, 
suspension, and arch types. The first two types 


structural requirements for the hinge details. 
hingeless arch showed considerable economy in the | taken for certain members. The investigation was 
main material, but the secondary stresses were | found to afford an excellent check on the mathe- 
such that the type was considered unsatisfactory. | matical work involved in the design, and indeed 
The two-hinged spandrel-braced arch, with the/in the case of sway bracing and other members 
depth of trusses greater at the abutments than at | difficult to deal with by analysis, resulted in very 
the crown, was found to be most satisfactory both | useful data. 

in appearance and in structural details. In this| Extensive use of alloy steel was found to be 
arch the lower chord is the principal arch member, | decidedly economical. Three kinds of steel were 
and supports practically all of the dead load ;| used, as shown in Table I, page 3. 

the upper chord and the web members serve to Silicon steel costs about 20 per cent. more than 
stiffen the lower chord and to participate in distri- | carbon steel, as compared with an increase of nearly 
buting the live loads. Consideration was given | 35 per cent. in permissible unit stress. Its use was. 
to the Hell Gate type of arch, in which the upper | therefore, economical, as compared to carbon steel, 
chord is carried above the floor at the abutments. ' wherever sections could be designed with little 
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Fig.30. 
SWAY BRACING AT POINT 2. 
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Fig. 31. 
SWAY BRACING AT POINT 3. 
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excess material, and wherever its use was effective | builders might desire to make use of other alloy 
m reducing the dead load. | steel, provision was made for the contractors upon 

When the designs were made, it was anticipated | approval by the Chief Engineer, to substitute 
that the high-alloy steel would possibly be nickel | another alloy steel for the nickel steel. The con- 
steel, and that its cost would be about 2 cents per 














pound more than silicon steel, a difference in cost| _ Se ee aes salted 
of about the same percentage as the difference in | | 
i. a ‘ | Max. permissible 

permissible unit stresses. Its use would, therefore, | . 7. unit stress. 
ey * aon B ws | i Min. Ult. | Min. Yield 

© been economical only where it would result in | tw. | rt [——— _ 
reduction of the dead load. This condition was | Cupgeent Tension. 
found to exist in all portions of the lower chords and | iheiicibaenidenentmnantivarhelial RE 8 aie OE 
im certain portions of the upper chords of the arch, Carbon steel 58,000 35,000 | 17,000 | 20,000 
and these members were accordingly designed to be | Silicon steel 80,000 45,000 | 23,000 27,000 
of high alloy steel. Silicon steel was used for the | M®2e4nese steel | 90,000 55,000 | 28,000 | 38,000 

| 




















| 


remainder of the upper chord and for the main Se 
material of the floor beams, while carbon steel was | tractors subsequently offered manganese steel as a 
used for the web members and details. | substitute, at a reduction in price of ? cents a pound 

The specifications were drafted to require the| below the nickel steel. Tests made on a heat 
usual 3} per cent. nickel steel for the high alloy | manufactured specially for the purpose demon- 
material, but, inasmuch as it was known that the! strated the suitability of the material, and its use 








was authorised, resulting in substantial saving in 
cost. The yield point and the ultimate strength 
of the manganese steel, which have been noted 


| above, are the same as the specifications had required 


for nickel steel. The other physical properties of 
the material were also the same as for nickel steel. 
The manganese steel specification placed the follow- 
ing limits on chemical composition :— 


Carbon, maximum ... 0-40 
Manganese, maximum 1-80 
Phosphorus, acid maximum 0-05 

” basic maximum 0-04 
Sulphur maximum ... .. _ 0-05 
Silicon d ... 0-10 to 0-30 


At the same time that manganese steel was 
proposed for the high alloy rolled material, the 
contractors requested approval for the use of man- 
ganese steel field rivets in place of carbon-steel 
rivets as originally specified. After thorough tests 
of these rivets, this substitution was agreed to. 
The manganese rivet steel has a minimum yield 
point of 47,000 lb. per square inch, and a minimum 
ultimate strength of 82,000 Ib. per square inch. A 
permissible unit stress of 22,500 Ib. per square inch 
was adopted for shear on these rivets, as compared 
with 15,000 Ib. per square inch for carbon steel 
rivets. The use of the maganese steel rivets 
resulted in material savings in the size of gusset and 
splice plates, and the greater cost of the material 
was more than offset by the saving in the amount 
of field riveting. The rivets proved entirely satis- 
factory. 

Design Loadings.—The two alternate conditions 
for the ultimate stage of construction create different 
conditions of dead and live load, the dead load being 
greater for the wide vehicular roadway than for the 
roadway and tracks, but the live load being greater 
if the tracks are constructed. It was necessary to 
consider both of these conditions because the various 
arch members receive their maximum stress under 
different loads and combinations of load. The 
design of the lower chord in the three end panels, 
for example, was determined by dead load, tempera- 
ture and wind. The design of the upper and lower 
chords in the central portion of the arch was con- 
trolled by a combination of dead load, live load, 
impact and temperature. A number of different 
combinations of load were investigated for the arch 
design. The amount of live load was determined 
in accordance with design formule, which took 
account of the greater distribution of load with 
increase in the length of floor over which the load 
was applied. The condition which affected the 
largest number of arch members was one of load 
over a half-length of the floor, for which condition 
the live load was equivalent to about 7,000 lb. per 
lineal foot. Wind loads were assumed as a uniform 
pressure of 450 Ib. per lineal foot for the upper 
chord, 800 Ib. per lineal foot for the lower chord, 
and 750 lb. per lineal foot for the floor. 

The roadway paving was designed for concentrated 
loads from 25-ton lorries, plus an allowance of 75 per 
cent. for impact. The lorry load was assumed to 
be placed upon two axles spaced 14 ft. on centres, 
with wheels spaced 6 ft. on centres, and the load 
distributed as 7 tons on the front axle and 18 tons 
on the rear axle. This design loading is heavier 
than the lorry loads permitted on the highways 
under the present State laws, and is expected to 
provide for any conceivable increases which may in 
the future occur in the concentration of loads on 
highway vehicles. 

Stresses, Sections and Details.—The stresses in 
the arch were computed on the assumption that, 
for the dead weight of the arch itself—the trusses 
and wind bracing between them, but not the hangers 
and floor system—the arch would be three-hinged, 
with a temporary hinge at the crown of the lower 
chord. For the remainder of the dead load, and 
for all live load, the two-hinged condition was 
assumed. The arch thrust at the hinges, as deter- 
mined for the extreme conditions, amounts to 
30,000,000 Ib. for each of the trusses. The lower 
chord has a maximum sectional area of 984 sq. in. 
at the ends, as shown in Fig. 32, page 4, and a mini- 
mum sectional area of 580 sq. in. at the crown, as in 
Fig. 33. The upper chord varies in sectional area 
from 272 sq. in. to 512 sq. in. (Fig. 34), with its 
maximum section about 130 sq. in. larger than 
required for the arch stresses, in o1der to provide 
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for stresses due to cantilevering during erection. 
The lists of plates and angles attached to Figs. 32 | 
to 34 show how the chords are built up at typical | 
pointe, referred to Fig. 10. These scantlings are | 
those required by design, and do not embody) 
certain increases rendered necessary by erection | 
stresses. | 

As will be clear the chord members are of | 
box section throughout. The lower chord has a 
constant transverse width of 5 ft. 8 in., and has 
cover plates top and bottom, and, in addition, a 
central web. The upper chord has the same width, 
and is a plain box section with cover plates top and 
bottom. At the closing connection of the lower 
chord, between the two arms in which the arch was 
erected, a 16-in. pin was used to provide a temporary 
hinge. At this point, the chord is milled with 1-in. 
clearance, and is spliced for all compression except | 
that passing through the pin. All other lower| 
chord joints were milled for full bearing, and spliced | 
for 60 per cent. of the compression. The web 
members, the wind bracing, and the sway bracing 
are formed of rolled sections, latticed together. 

At the closing connection of the lower chord, in 
addition to the hinge pin, the details included 
auxiliary connections for the wind bracing in the 
panels on each side of the closing joint, and guide 
castings to assist in bringing the chords of the two 
arms into alignment. The permanent bracing con- 
nections are upon the splice plates at the closing 
joint, and the auxiliary connections were therefore 
necessary to make the bracing effective before the 
arch was closed. The guide castings were attached 
to the top cover plates of the lower chords, and con- 
sisted of a grooved block on the south arm, and a 
tongued block on the north arm projecting out to 
engage with the grooved block. Further drawings 
in this connection will be given in our next article. 

The arch hinges are particularly noteworthy. 
The use of solid forged-steel bearing blocks to 
distribute the thrust from the chord webs along the 
pin and from the pin to the structural steel shoes, 
has resulted in a very compact hinge assembly, 
in decided contrast with similar hinges where 
additional webs are riveted to the chords to distri- 
bute the thrust along the pins. More interesting 
than the hinge assembly itself, however, is the fact 
that the pins were employed as rollers during the 
erection of the arch, to relieve the strains upon the 
steelwork from wind pressures. ‘The normal condition 
of fixed ends for the arms during erection would have 
resulted in very large forces being developed on the 
end members from transverse wind pressures. A 
movement of about 1} in. was sufficient to eliminate 
these forces. To permit this degree of movement, 
therefore, the pin grooves in the bearing blocks 
were not finished to true circular radius, but the 
portion of the groove in front of the pin in the 
lower block and the portion behind the pin in the 
upper block were cut to plane surfaces, inclined | 
upward toward the river on a slope of 1 to 10.} 
The inclination restrained the pins from movement | 
under slight forces, but did not prevent the roller | 
action on the windward side under heavier wind | 
pressures. 

The floor steel for practically all of the length | 
which is below the lower chord (panel points 7 
north to 7 south) is suspended from the arch by | 
wire-rope hangers. At each end of each floor- | 
beam, as may be seen in Figs. 23 to 25, four 3}-in. 
diameter stranded galvanised-steel ropes are used 
for the hangers. The ropes are socketed at both | 
ends, the socket dimensions being given in Fig. 26. | 
At their connection to the arch (Figs. 21 and 22) | 
the sockets bear upon stiffener angles on a web| 
between gusset plates extending down from the 
lower chord. Their connection to the floor-beams 
is likewise by the bearing of the sockets on stiffener 
angles, and is identical with connections of this 
kind on suspension bridges. The wire-rope hangers 
represent the adaptation to the arch of a material 
regularly used for like purposes on suspension 
bridges, and presents a very satisfactory solution 
of one of the most troublesome problems of design. 
Hangers are subject to very complicated and 
uncertain combinations of stress, due to live loads, 
wind pressures, and oscillations due to their mass, | 
and the lateral flexibility of wire rope is therefore | 
particularly valuable in such members. 
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The floor system consists of main beams corre- 
sponding with the arch panel points, with deep 
plate and angle stringers, carrying 16-in. transverse 
beams mostly at 5-ft. 3-in. spacing. On the latter 
are bulb beams at 1|-ft. 3-in. centres tied together 
by }-in. rods. The bulb beams are 6 in. deep and 
have a head 1}} in. ?, in. thick, and 
bottom flange 4} in. wide. These are shown in 
the plan and cross section, Figs. 13 and 14, and 
the view, Fig. 35, above. The space between the 
bulbs is filled with concrete, the depth of which 
at the bulbs is 8} in., while between them it is 
reduced by haunching to 5} in. 

Above the bulb heads is reinforcement consisting 
of }-in. rods at 15-in. centres along the bridge and 
6-in. centres across it. Fig. 16 is a longitudinal 
section between bulb beams. Fig. 15 is a part- 
section at the end panel close to the abutments, 
where truss-type reinforcement is employed. Fig. 28 
shows the arrangements adopted for the approach 
spans. The details, Figs. 17 to 20, show main 
expansion joints in the roadway at the points stated, 


wide, web 





RoADWAY STEELWORK AND EXPANSION JOINT. 


which can be located by reference to Fig. 12. One 
of the expansion joints (at point 0) is shown in the 
foreground in Fig. 35. The joints are covered by 
comb-shaped castings of which the teeth interlace. 








Nicket Cast Iron.—aAlthough a relatively new 
material, nickel cast iron has firmly established itself 
in a number of industries. As many of our readers are 
aware, the addition of small proportions of nickel, 
usually of the order of from 1 to 2 per cent., to cast iron, 
equalises the structure, minimising the variation between 
thin and thick sections in the same casting, improves 
machinability by eliminating chill and hard spots im 
these sections, and refines and increases density in thick 
sections. A brochure dealing with nickel cast iron in the 
automobile industry has recently been published by the 
Bureau of Information on Nickel; it is well written anc 
contains illustrated data regarding cylinder blocks and 
heads, air-cooled cylinders, cylinder liners, piston rings 
valve seats and guides, tappets, exhaust manifolds, 
and brake drums. A short section on the use of nickel 
cast iron in the production plant, in machine tools and 
dies, is also included. Copies of this interesti littk 

ublication may be obtained on application to Messrs. 

@ Mond Nickel Company, Limited, Imperial Chemics! 
House, Millbank, London, 8.W.1. 
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TENDENCIES IN GERMAN MACHINE- 
TOOL DESIGN. 

WoRLDWIDE trade depression, with its resulting 
intensified competition between nations, has led 
to careful investigation in all manufacturing coun- 
tries of existing methods of production, with a view 
to attaining greater efficiency. As the machine tool 
is a basic necessity in the great majority of trades, 
it is natural that particular attention should have 
been Gevoted to its improvement, and it is very 
possible that the success achieved in this direction 
will be later regarded as some compensation for the 
evils arising out of present world conditions. Certain 
common tendencies in machine-tool design may be 
seen in the products of all nations, but it is chiefly 
to the manner in which these tendencies are being 
met by German manufacturers that this article is 
directed. 

As already stated, the primary object of the 
designer, whether of a general or a special purpose 
tool, has been to attain greater efficiency in opera- 
tion, but it should be borne in mind that an increase 
in efficiency may be attained in a variety of ways. 
The most efficient machine is one which will enable 
the operator to produce a given piece of work to 
the required standard of accuracy at the lowest 
price, and it must, therefore, be borne in mind 
that low first cost and upkeep charges, reduction 
in idle time, or absence of fatigue for the operator, 
are just as much factors in efficiency as low power 
losses or high speed of operation. These various 
factors are so closely inter-related that little advan- 
tage would be gained by attempting to deal with 
each one separately, and a general survey of the 
directions in which machine-tool design has pro- 
greased, with some indication of future developments, 
appears more practicable. 

At the outset, it may be mentioned that the 
task of the designer has been facilitated by the 
work of the metallurgist, the most striking develop- 
ment in this direction being the introduction of 
Widia and similar tool steels, but it should also be 
borne in mind that machining operations are 
constantly being facilitated by advances in the 
materials to be machined. Broadly speaking, 
increased production rates have been attained, not 
only without loss of accuracy, but actually with an 
improvement in this respect, and also in the finish 
of the work. The increased accuracy has been 
attained in part by greater rigidity and other 
improvements in the machine tool itself, and in 
part by the introduction of automatic sizing control. 
The leading machine tool makers have introduced 
very high standards for the tolerance allowed on 
machine tool parts, and the materials selected for 
such parts as main spindles, shafts, and transmis- 
sion gears, have received the most careful attention. 
The journals of spindles and shafts are in general 
now hardened, ground, and lapped. The guide 
ways of saddles, carriages and slides are chill-cast 
and ground rather than scraped. To eliminate tool 
marks on the work piece, lapped helical spur or spiral 
bevel gears are used in the transmission whenever 
possible. On account of the high speeds at which 
spindles run when employing Widia steel and taking 
light cuts, plain bearings are relatively rarely used. 
The gears used for speed and feed changes slide on 
multiple-splined shafts, which offer a good centreing 
as well as driving action. The main spindle, in 
many cases, carries only one final gear, placed 
close to the front bearing, so that the spindle is 
freed from indirect loading, and particularly from 
torsional stresses. To meet high-speed require- 
ments, all rapidly-rotating parts are carefully 
balanced. Finally, care is taken to afford suitable 
protection to all important guide ways from the 
entrance of chips, dust and other foreign matter, | 
and the guides are made as long as possible to avoid 
premature wear and tilting. 

The question of rigidity has received particular 
attention since the introduction of Widia and 
diamond tools, the latter being frequently used in 
Germany to produce accurate cylindrical and flat 
surfaces, with a mirror-like finish. Such tools re- 
quire very careful support in the holders, and their 
motion must be completely free from shocks. The 
increased rigidity given to the frames of machine 


The best example of this kind of frame is given by the 
so-called rigid miller, where the closed type of con- 
struction is completed by the pyramid column, the 
box-shaped overarm, the base plate, and the vertical 
support. 

The importance of rigidity in radial drills can 
hardly be over-estimated, as any deflection of the 
arm renders the drill liable to distortion and damage 
when it breaks through the metal being drilled. 
In the planing-machine field, there is a similar ten- 
dericy to provide a maximum degree of rigidity 
for the arm and standards of open-side machines. 
Apart from the free employment of cross and diagonal 
ribbing, the arm is sometimes made triangular 
in shape, as viewed from above, and is guided by 
flat ways at right angles on two sides of the standard. 
With the. double-standard type of machine, the 
cross rail now frequently extends for part of its 
width into the opening between the two uprights, 
the extension being guided and supported along the 
inner guides of the latter. To secure rigidity against 
lateral stresses, the uprights are bulged outwards 
in the case of one machine. The cross rail, tie 
beam, and uprights are frequently all of box form, 
thus constituting in themselves a closed rigid frame 
system. The support for the main spindle in 
some makes on horizontal boring and milling 
machines, designed to employ Widia tools, is of 
particular interest. The spindle is carried in a 
strong octagonal sleeve. When adjusting the 
spindle, the sleeve and bearing move with it, so 
that deflections are eliminated, even though the 
tool be badly balanced. 

Attempts have been made in Germany to replace 
castings by welded-steel structures in the case of 
grinding machines. The main features aimed at 
are a saving in weight without reduction in strength, 
and the employment of standardised materials. 
The times of delivery, as well as the manufacturing 
costs, are thus reduced. The system is still in its 
early stages, and is meeting some criticism from shop 
engineers on the ground that the welded frame is 
more sensitive to vibrations. It is probable, how- 
ever, that this defect, to such extent as it exists, 
can be completely overcome by suitable reinforce- 
ment and ribbing. 

As in other countries, there is a prevailing 
tendency in Germany to shape the work as far as 
possible by forging, pressing, or drawing, with a 
minimum machining allowance, and to complete 
it in as few operations as possible. The grinding 
machine has become of steadily increasing import- 
ance in this connection, and grinding has in many 
cases replaced milling and planing, as well as scraping 
and filing operations, with a marked reduction in 
cost and an actual increase in accuracy. Cylin- 
drical and form grinding of metals is generally 
performed in centreless machines, which are also 
largely used for non-metallic parts. In-feed or 
plunge-cut grinding, with wide and large-diameter 
wheels, has been widely adopted, due to its high 
efficiency and the increased life of the wheel between 
dressings. Thread grinding is also very popular 
in Germany, particularly in the case of hardened 
high-speed steel taps, small threads being ground 
from the solid by employing multi-grooved wheels. 
Other directions in which increased overall economy 
or improved finishes are being attained, are the 
finishing of internal cylindrical surfaces by boring 
and honing, instead of by boring, reaming and grind- 
ing; the use of polishing machines of the centreless 
type for the removal of scale from rolled bar stock, 
preliminary to its employment in automatics, or 
preparing cylindrical surfaces for galvanising ; and 
the application of lapping to gear teeth. 

Reference has already been made to the extensive 
employment of Widia steel for increasing pro- 
duction rates. Tools tipped with this material 
are capable of extremely high cutting speeds, and 
are used in turning, planing, milling and boring 
operations. They have, of course, no application 
in grinding, but a parallel development has occurred 
in this direction with the use of elastically bonded 
wheels. These enable the surface speeds to be 
increased up to 9,000 ft. per minute, and as in the 
case of Widia steel, have involved the redesign of 
the tools in the directions already discussed. In 
minor directions, the capacity of machines has 





tools only calls for brief comment, as the principle 
of the closed frame is very generally appreciated. 


more effective removal of chips and of the heat 
generated during the machining operations, and 
the more efficient lubrication of the various machine 
bearings. In some cases, the machine is arranged 
to stop automatically in the event of a failure in 
the lubricating system. 

The majority of the larger machine-tools in 
Germany are now arranged for direct drive by 
electric motor, while many of the smaller machines 
are arranged for easy conversion from line shaft to 
individual motor drive, either by belt of from a 
flanged motor. The latter, arranged as close as 
possible to the driven member, is the form of drive 
generally preferred, the motors being arranged 
either horizontally or vertically. As a result of 
this preference, flanged motors have been fully 
standardised. A three-phase supply is generally 
preferred, speed changes being effected by changing 
the pole connections in conjunction with gearing. 
Direct-current, variable-speed motors find applica- 
tion where gears are undesirable, or where auto- 
matic speed changing is necessary, as in the case of 
facing operations. In the case of the speeds and 
feeds being independent of each other, individual 
motors are preferred for driving the main and 
feed motors separately. This tendency may 
be observed particularly with respect to multi-tool 
machines of the heavier types, such as electrically- 
driven planers, boring mills, or planer-type milling 
machines, the heads of the latter having self- 
contained driving arrangements. In the case of 
milling machines, the speed and feed motors are 
interlocked, so that when the former is disconnected 
the latter is stopped automatically and cannot be 
engaged. 

Auxiliary motors are coming into wide use for 
the quick adjustments of heavy lathe carriages, 
and tailstocks, for adjusting and inching ‘the 
saddles of universal horizontal boring machines, 
for the relieving motion of tool clapper boxes on 
heavy planers, and a variety of other uses. In the 
case of one radial drill, an auxiliary motor is used 
for adjusting the saddle along the arm, independent 
of the motor for raising the arm itself. As an 
example of the auxiliary drives applied to heavy 
lathes, the standard lathe of the Association of 
Lathe Builders has an auxiliary motor flanged to the 
carriage, and serving for its quick adjustment along 
the bed. It is controlled by push-button, and elec- 
trical interlocks are provided to interlock the auxi- 
liary motor with the feed drive of the slide, taken 
from the lead screw, and from the feed shaft, so that 
the quick adjustment can only be operated when the 
other mechanisms are out of engagement. Another 
interesting example is afforded by a heavy cutting- 
off machine for ingots, in which up to 16 tools may 
be in simultaneous use. The speed of the main 
90-h.p. motor is regulated according to the position 
of the tools to give a constant cutting-speed. The 
feed and quick motions of the tool slides are driven 
by a separate auxiliary motor, and are both push- 
button controlled. A third motor is provided for 
the movement of the tailstock on the bed. One 
of the advantages of the multiple-motor drive is 
the simple manner in which the control elements 
can be combined on a common panel, which may be 
either built into the machine itself, or mounted in 
a separate cabinet. In the case of a three-phase 
motor for two directions of rotation, and for two 
different speeds, only three buttons are required. 
Two of the buttons govern the direction of rotation, 
and the two speeds simultaneously, the third 
being the stop button. One pressure of the 
“ forward ” button starts the motor in the forward 
direction with the lower speed engaged, and a release 
and second pressure of the same button engages the 
higher speed, the same motion being common to the 
“reverse” button. It is thus impossible to engage 
the higher speeds without passing through the 
lower, and a minimum of sliding contacts is required. 
Similar facilities are to be found on machines 


| fitted with direct-current variable-speed motors. 


Before leaving the question of drives, attention 
should be directed to the progress made with 
hydraulic drives in Germany. With the exception 
of milling machines, this type of drive has been 
widely applied to practically all classes of tools, 
particularly for the feed motions, and has proved 





been increased, or the wear and tear reduced, by 


particularly valuable in ensuring a good and 
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accurate finish, and in preserving the expensive 
Widia and diamond tools where they are employed. | 
It is the only form of drive which has been found 





strokes. A small motor is employed to vary the 
eccentricity of the pump in order to alter the cutting 
speed or the return speed independently. With 


satisfactory for a wide range of regulation during | long planer beds, the piston rods would of necessity 
the cut, without steps. Perhaps its most valuable | be of such a length as to sag to an inadmissable 
feature, however, is that, due to its elasticity, it | extent, and would involve the employment of tele- 


can automatically accommodate the feed to the | 
requirements of varying degrees of hardness in the 
work, and to varying cross-sectional areas. This 
feature renders it ideal for metal sawing, where 
irregular sections have to be cut with circular saws, 
and for broaching machines. In the latter, the 
hydraulic drive has enabled speeds to be substantially 
increased, while greatly reducing the wear of 
expensive tools. Finally,a wide variety of operations 
may be derived from the main pressure oil circuit, 
such as the clamping of work, and swinging of 
diamond truing devices, in addition to the main 
auxiliary movements. It is also possible to connect 
several hydraulic feed motors in series or parallel, 
and to supply oil to them from a common primary 
pump. 

In Germany, the most widely used hydraulic 
transmission systems are the Sturm, Enor and 
Lauf-Thoma drives. The two first named are of 
the vane type, while the Lauf-Thoma is of the radial 
plunger type. All three systems embody variable 
oil delivery, speed variations being made by altering 
the eccentricity of the rotor with respect to its 
housing, and therefore varying the oi] displacement. 
Reversal is effected in all cases by changing the 
direction of oil flow within the pump unit. The 
efficiency of the whole system, whether the oil be 
delivered to a rotary motor or to a reciprocating 
mechanism, varies between 85 per cent. and 90 per 
cent. The Enor system is generally preferred for 
grinder drives, the Sturm for medium-sized machine 
tools, while the Lauf-Thoma has been applied to the 
spindle drive for lathes and milling machines, and 
the table drive of planers. A novel hydraulic trans- 
mission was recently introduced in the form of | 
a combined high and low-pressure rotary pump. 
The high-pressure portion is of the radial plunger 
type, and the low-pressure portion of the vane type. 
The two units are inter-connected to give an auto- 
matic change-over from the low-pressure to the high- 
pressure stage. 

In one of the latest models of vertical milling | 
machine, the gear-box formerly employed has | 
been replaced by a hydraulic transmission on the | 
Lauf-Thoma system. The primary pump is driven | 
directly from the main motor, and the secondary 
rotor drives the spindle through spiral bevels and 
two back gears, giving a total speed range of between | 
20 r.p.m. and 1,000 r.p.m. The speed range on the | 
Lauf-Thoma gear is controlled by a hand wheel, 
which is coupled to a cam varying the oil delivery | 
to the pump unit and the capacity of the hydraulic | 


|matically stopped 


scopic supporting tubes. To overcome this difficulty, 


|a second arrangement has been evolved having an | 


block arranged be- | 


intermediate sliding cylinder 
tween the fixed bed and the movable table. There 
are two parallel cylinders in the sliding block, and 
one plunger is connected to the table, while the other 
is anchored to the machine frame. The resulting 
table movement is always the sum of the movements 
of the sliding cylinder block, and the relative move- 
ment of the table plunger with respect to the latter, 
so that long strokes are obtainable with relatively 
short cylinders. 

Returning now to the question of efficiency in 
the operation of machine tools, the value in this 
direction of automatic sizing control has already 
been referred to. By means of suitable devices, 
the size of the work can be ascertained without 
stopping the machine, and by a further develop- 
ment in the same direction, the feed is auto- 
when the required size has 
been reached. Such devices are now being applied 


carefully grouped, and arranged for push-button 
operation so far as possible. The latter is employed 
| for clamping the saddle to the arm and the arm to 
the column in a simultaneous operation, and as 
already stated, the movement of the saddle along 
the arm is sometimes power-operated by a separate 
auxiliary motor, also controlled by push-button. 
Operating pedals are coming into use so as to leave 
the hands free for other duties. The tailstock 
spindle of hydraulically-driven grinders, for example, 
is operated in this way, so that the hands are free 
to put the work on a vee-block clamped to the 
table and adjustable to the work diameter. With 
one type of high-speed multi-spindle drilling 
machine, the work table is fed vertically up to the 
drills by pedal operation, the operator being seated 
on a chair with support for his back. 

A further measure which tends to reduce non- 
productive time, while at the same time relieving 
the strain on the operator, is that of reducing the 
|number of operating members as far as possible, 
| and making their manipulation foolproof. To ensure 
|that adjustments are correctly made, the motions 
|are recorded by a pointer or other suitable device 
| located in openings near the control members. In 
|many cases, one handwheel or lever is employed 
to control up to 12 speeds or feeds. The single- 


to lathes, vertical mills, grinding machines, and so | lever control principle is also applied to the simul- 
on. A novelty in the field of automatic feed trip | taneous engagement or disengagement of the spindle 
'is afforded by the use of overload couplings, the | drive and the tool or work feed. As an example, 
point at which tripping occurs depending on the | the first movement of a control lever on a surface 
thickness of the chips, the kind of material being | miller sets the spindle in rotation and quickly 
worked, and other variables. The overload release | advances the work to the cutter. The table then 
clutch enables the slide to be automatically fed | automatically changes over to slow feed motion, 
against a fixed stop without any danger of damage | and after the cut has been completed, the spindle 
to any of the power-transmission members, and in | is stopped, and the table quickly returned to ite 
this case the feed is tripped with invariable accuracy. | initial position. The object of stopping the spindle 





|the operator from all unnecessary fatigue. 


|reduced strain on the worker. 
lof the close relationship between these factors is 
|given by the rapid extension of the principle of 
of multi-tool | 


| and unloading the machine while it is running. 


When dealing with general factors in design, 
attention was called to the importance of relieving 
This 
question is closely related to the reduction of 
non-productive time, as many of the devices 
designed to eliminate the latter also result in 
A typical example 


multi-tool operation. In the case 
lathes, the front carriage is usually arranged for 
longitudinal cuts, and the rear slide for simultaneous 
facing operations. The multiple-spindle drilling 
machine is of course fully established, but in its 
later developments, the table is frequently indexed 
by power, and the clamping and unclamping of the 
work is performed automatically ; little indeed 
remains for the operator to do other than loading 
The 
question of shop layouts need not be gone into, but 
as in other countries, there is an increasing tendency 


motor. The reverse valve is arranged so that, |in Germany to employ single-purpose machines of 
when the reversing lever is in its neutral position, | simple design as far as possible. Speed and feed steps 
the secondary unit, and therefore the spindle, are | have been largely standardised in this connection. 
positively locked against rotation. When the Full universality is obtained by machines built on 
pressure in the system rises to a pre-determined | the unit system. These machines consist of a main 
value, the feed is hydraulically reduced by means of |frame and a number of self-contained machine 
slipping clutch, and finally stopped if required.} units, each driven by a separate electric motor. 
Another protective device automatically stops the |The feed motions may either be taken from the 
cutter spindle by the opening of a bye-pass valve. _| individual motor, or from a common motor arranged 





The hydraulic system has been recently re-applied | 
in Germany to the table drive for planers. In| 
such machines, the speed of the working and return | 
strokes has been greatly,increased in association | 
with the use of Widia tools, and the hydraulic 
drive minimises power losses due to table reversals. 
The tools enter the work without shock, and gradu- 
ally penetrate into the material so as to preserve 
the edge, and the table movements throughout are 
smooth and free from snock even while reversing 
is taking place. The hydraulic drive enables a 
speed variation to be secured similar to that with a | 
direct-current motor, and the high speeds and wide 
speed range attainable enable the same machine 
to be used for milling and grinding operations. 
There are two main systems of hydraulic planer 
drive in Germany. In the first, the machine is 
driven by a Lauf-Thoma pump, and has three cylin- 
ders arranged side by side. The two outside pistons 
drive the table in the cutting direction, and the 
central piston gives the quick return. The piston 
rods are in tension on their respective working 











to feed all the slides. The units may be grouped 
round the work at any required angles, and the 
work itself may be mounted on a fixture indexed 
for the various tool stations. By providing 
magazines or stock-feeding devices, according to 
the nature of the work, the cycle of operations 
may be made fully automatic. The universal 
multi-purpose principle for variable production 
has also been applied in the case of the semi- 
automatic platen lathe, the two or three adjustable 
units carrying the multiple turning and _ boring 


tools being clamped to the platen in any desired | 


position. The platen itself is employed for advanc- 
ing and withdrawing the tools from the work. 


In certain cases, of which the radial drill may be | 


taken as typical, non-productive manipulation may 
occupy a longer portion of the time than the actual 
cutting operation. Such points as setting up, 
gripping the work, tool, speed and feed changing, 
starting, stopping, and reversing have therefore 
received particular attention. In the case of the 
radial drill, for example, the controls have been 





|during the return movement of the table is to 
| avoid any danger of damage to the machined surface 
by the cutter teeth. Another example of one- 
lever control is afforded by certain hydraulic 
| cylindrical grinders. In one case, the movement of 
|a single-control lever withdraws the wheel slide 
| from the work, and simultaneously stops the drive 
| for the headstock, table and cutting medium pump. 
| In another case, the control of the work and table 
|movements, the rapid cross traverse of the wheel 
head, and the automatic feed in plunger-cut grinding, 
are so coupled that all movements are engaged 
or disengaged by the same lever. In a third 
example, a slow movement of the hand lever in a 
plunge-cut grinder advances the tailstock spindle, 
and clamps the work, sets the latter in rotation, 
and engages the rapid traverse to bring the wheel 
up to the work, after which the machine changes 
over to the required rate of in-feed and continues 
to grind until the control lever reaches a limit stop. 

Turning to another class of machine, the spindle 
of one semi-automatic multi-cut lathe is driven 
through an electro-magnetic coupling, which is 
energised through the motion of the feed levers, 
so that the engagement and disengagement of both 
the feed motions and spindle rotation are effected by 
a single lever. To simplify the operation of turret 
lathes, the feed gear boxes have been located in 
the aprons of the cross and turret head slides, respec- 
tively. This simplication has been carried further in 
one example by combining the two aprons in a single 
control box built into the machine bed, this con- 
stituting a somewhat radical departure from existing 
practice. From the control box, all hand move- 
ments, power feeds, rapid traverse motions, reversing. 
and turret movements are centrally operated, and a 
considerable saving of time is ensured. 

Another direction in which waste time has 
been reduced is by the provision of friction clutches 
| in conjunction with brakes for stopping the spindle, 
| the motor continuing to run. Multiple-dise clutches 
are usually employed, as they only occupy a small 
| space and can be slipped almost indefinitely without 
| damage, while giving a very smooth pick up. 

To avoid loss of time when changing speed gears, 
|automatic couplings have been applied to the 
| spindle drives of both ordinary and turret lathes. 
When a speed change has to be made, the coupling 
|is automatically disengaged before the new wheels 
|required are meshed, the spindle is slowed down 
the required amount by a brake, and the main 
drive is re-engaged after the change is completed. 





pores 




















































































JAN. I, 1932.] ENGINEERING. - 




















EXPANSION AND COMPRESSED-AIR CIRCUIT BREAKERS. 


MESSRS. BROWN, BOVERI AND COMPANY, LIMITED, ENGINEERS, BADEN, SWITZERLAND. 











Fie. 1. Turee-Potz Expansion-Typre Crrcurr BREAKER. Fie. 3. Compressep-Arr Locomotive Type Crrcuir BREAKER. 
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Fie. 2. OscrttoGrRaM oF Trst oF Expansion-TyPE Fig. 4. OscrtLoGram or Test oF CoMPRESSED-AIR 
Crrcuir BREAKER. Crrovir BREAKER. 


Among other points which may be referred to | by Messrs. Brown, Boveri and Company, Limited, and | in the course of the test, and is practically self explana- 
in the same connection, hydraulic and pneumatic | their works at Baden are well equipped with high-power | tory. It will be seen that the power ruptured was 
chucks are being extensively employed to reduce | testing plant and instruments for this and other similar | 210,000 kv.-a., the current at rupture was 13,000 
chucking times, and the speed of rapid traverse | research work involving the use of heavy currents and | amperes, and the voltage 9-5 kv., while the duration 

gg wes ‘ r = _ | high voltages. When visiting the Baden works in|of the arc was two half-cycies, or 0-02 sec. The 
motions has been raised. A dle speeds may nOW | connection with the tests of grid-controlled mercury-arc | maximum pressure attained in the chamber was 
be as high 88 18 ft. per minute for mechanically- | rectifiers and valves described in our issues of Dec. 11/35 atmospheres (515 lb. per square inch), and the 
driven milling-machine tables, 100 ft. per minute! and Dec. 18, we had an opportunity of witnessing a | oscillations shown imposed on the pressure curve have 
for ordinary planers, and 260 ft. per minute for| number of tests carried out with expansion and com- | a frquency of 1,000 cycles per second, from which the 
hydraulically driven planers. | pressed-air circuit breakers that have recently been | times involved can be ascertained. In the course of 
, developed by the firm, and the particulars of these tests | the demonstration, the circuit breaker was operated 
| given below may, ema be of interest. several times, rupturing powers of the order of 220,000 
_| Fig. 1 shows a three-pole expansion circuit breaker, | kv.-a. at about 10,000 volts, with comparatively 
Ls. OF EXPANSION AND COM | with’ remote motor control in position for testing. | little noise. We were informed that, by careful 

ESSED-AIR CIRCUIT BREAKERS. | This circuit breaker has a rated capacity of 400 amperes | design and investigation, it has been found possible to 

Owrne to the difficulty of following clearly the | at 10,000 volts and a rupturing capacity of 200,000 kv.-a. | reduce the water loss so that the circuit breaker can 
complicated phenomena involved in the operation of | The arc is broken under water in a pressure chamber, | be operated many times without re-filling. 
the newer types of circuit breakers in which steam or| and when the movable contact rod is drawn out of| The compressed-air locomotive type circuit breaker 
compressed air is employed for extinguishing the arc, | this chamber the steam produced by the are passes | shown on the test-bed in Fig. 3 has a double break, 
it has been found necessary in the development of | into an expansion chamber located above the pressure | and a rupturing capacity of about 150,000 kv.-a, at 
these appliances, to carry out systematic high-power| chamber. The steam completely surrounds the | 16,000 volts, the arc in this case being rapidly extin- 
rupturing tests in which the effects can be examined | arc, cooling and deionising it, so that it is rapidly | guished by a blast of compressed air. The circuit 
by the oscillograph. This practice has been followed! extinguished. Fig. 2 is an oscillograph record taken | breaker is in the form of a bushing, and is designed for 
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mounting on the roof of a locomotive, the upper part 
being protected from rain by a porcelain cover. For 
the operation of the circuit hosabee the only require- 
ments are a standard electro-pneumatic valve and a 
supply of compressed air at a pressure of 5 atmo- 
pon or about 75 lb. per square inch, so that it 
may conveniently be emp'oyed in other applications, | 
where a supply of com air is available. An | 
oscillogram obtained with this circuit breaker rupturing | 
110,000 kv.-a. at 16,000 volts, is reproduced in Fig. 4, | 
which shows, in addition to the current and voltage, 
the movement of the contacts and the variations in air 
pressure. The duration of the arc, in this case, was 
only 0-015 second. To reduce the noise caused by 
the sudden escape of air in the operation of the circuit 
breaker a simple silencing device, taking the form of 
covers fitted at each end, is provided, and these covers 
are shown in position in Fig. 3. 

It will be agreed, we think, that the results obtained 
with both types of circuit breaker, are highly satis- 
factory, and that they afford another instance of the | 
important part played by research work in modern | 
electrical engineering quvel »pments. 


LETTER TO THE EDITOR. 


ELASTICITY AND STRENGTH. 


To tae Eprror or ENGINEERING. 


Str,—The July 24 issue of Enarneertne contained a 
criticism of the writer's article, “‘ The Factor of Safety 
in Design,” which appeared in the March issue of 
Mechanical Engineering, one of the official publications 
of the American Society of Mechanical Engineers. 

“ Elasticity and Strength”, as it appeared in the 
July 24 issue of Encrneerrne, apparently attempted 
to criticise the basing of the factor of safety for design 
on the elastic limit of the material being used. The 
article started out with a Biblical quotation, then tried 
to produce evidence that “ logical reasoning ’’ is weak 
and dangerous. Following this, references and figures 
were cited in support of some theory supposedly con- 
trary to some statements made in my article in Mechant- 
cal Engineering. The references quoted are correct 
and the figures quoted are without doubt correct, 
but none of them cast any reflection on what Mechanical 
Engineering has published. 

Anyone who attempts to explain that no ferrous | 
material is truly elastic, in other than single grain | 
form, to any one except the novice in physical pro- | 
perties of materials, shows his own ignorance about | 
the subject. This fact is so well established in the | 














| malised state. The member has not failed since. Is this 
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recommended the use of S.A.E. 1030 steel in its nor- 


piece of S.A.E. 1030 steel stronger than the high grade 
alloy steel? No. Why then did it not fail ? ause 
“logical reasoning,” which included due consideration 
of all the facts involved, showed that the short duration 
of the load would cause failure of the strong steel, 
but that the duration was not long enough to cause 
failure of the weaker material. 

To quote from Enorveenrine, “ It is, in fact, alwa 
much easier to reason than it is to think. Thought 
worthy of the name involves prolonged reflection on 
fundamentals.’ This statement is correct as far as it 
goes, but when we combine the two words “ logical 
reasoving *’, as I did, it is far more comprehensive 
than the quotation. Logical reasoning involves the 
careful analysis of all facts, with ‘‘ prolonged reflection” 
on each one as it bears on each other one, and as it is 
related to “fundamentals.” ‘‘ Logical reasoning” 
requires the deepest kind of thought, and is far more 
thorough and reliable than “ thought” as defined 
in the above quotation. 

It is apparently true that failure, when accomplished, 
due to repeated stress, is more definitely related to the 
ultimate strength than to the elastic limit. However, 
this statement proves nothing, as it has not been proved 
to the author’s knowledge that failure can be repeatedly 
and consistently produced by a repeated stress which is 
known to be below what I have called the true elastic 
limit. I have been unable to find published the results 
of any investigation of the time rate of application of 
repeated stress as to its tendency to produce a concen- 
tration of stress where a static load would produce a 
stress followiag the simple laws of the strength and 
resistance of materials. Very little information relative 
to the probability that failure due to repeated stress 
is a gradual failure, and that probably the first ne. 
tion of the load after the machine is running full speed 
started a microscopic fracture at the highest stressed 
point has ever been published. Another thing we must 
admit is that no correct theory has been developed 
that will predict consistently the magnitude or results 
of a load which produces a concentration of stress. 

The curse of present-day research is the tendency 
to set out to prove a certain thing, and then to present 
all information tending to prove the preconceived idea 
and withholding all data that would make the conclu- 
sions questionable. Too much of this kind of research 
has been referred to in the article, ‘‘ Elasticity and 
Strength.” 

There is no relationship between the simplicity or 
complicacy of the theory of the strength of materials 


United States that there are four recognised terms | nd the basing of the factor of safety on the elastic 
applied to different points on the stress-strain curve. | limit. No machine member, other than permanent 
They are as follows: The point above which if a | fastenings, such as shrink fits, should ever be, or ever 
specimen is loaded the stress will cease to be propor- | is stressed above the original elastic limit in service if 
tional to the strain (within the measuring capabilities | the designer and manufacturer expect the machine 
of the best commercial instruments) called the propor- | 0 function properly. In the one instance, that of 
tional limit; the point above which if a specimen is probable failure due to gradual fracture, it seems desir- 
loaded it will not return to its original size and shape | able to keep in mind the ultimate strength, but at the 
(within the measuring capabilities of the best commer- | S@me time the designer dare not stress his member 
cial instruments) called the true elastic limit or just above the elastic limit. Here the designer must keep 
the elastic limit; the point at which increased defor- | in mind both values. He must make sure he has not 
mation occurs with no added load (within the measuring | stressed his material above the elastic limit nor above 


capabilities of the best commercial instruments) called | 
the yield point and sometimes the commercial elastic 
limit ; the maximum load that the specimen will carry 
before it separates into two pieces (within the measur- 
ing capabilities of the best commercial instruments) 
called the ultimate strength. 

I find in Enerveerine the statement, “ All experi- 
ence of the behaviour of materials, whether in service 
or in the laboratery, is in direct conflict with this 
remarkable assertion,” which refers to my statement, 
* If all designs were based on the strength at the elastic 
limit, if sincere attempts were made to compute all 
the determinate loads, and if a factor of safety were 
determined by logical reasoning, we would find our 
designs checking very closely with our predicted elastic 
limit strength, and our factor of safety everything its 
name implies,’ but I fail to find a single fact in the 
article in EN@tnrertno that even throws a shadow on 
my statement, or any facts that support the conten- 
tions in the criticism. 

In referring to two steels, a 30-ton steel and a 60-ton 


the gradual fracture limit. The latter limit seems to 
be a function of the ultimate strength. However, 
in the large majority of cases the gradual fracture 
limit does not enter the design problem. 

It seems that “ Elasticity and Strength” has con- 
fused the subject of basing the factor of safety on the 
elastic limit and the subject of ** cold working.” ‘* Cold 
working’ of steel changes its physical properties. 
Therefore, if a piece of steel is to be “ cold worked ” 
before it is used as a machine member, the elastic 
limit of the “ cold worked’ material should be used 
by the designer. If the “ cold working” occurs after 
the material is put in service, the designer must use 
the physical properties before cold working. If he 
does not, his member will deform before the “ cold 
working *’ has taken effect, and the machine will not 
function properly. 

High grade heat-treated alloy steel has no dangers 
when used by competent designers. The rotors men- 
tioned had a type of loading applied to them that should 
never have been applied to the kind of steel used. 





steel, mentioned by my critic, it does not require any 
thinking to say which of these is the stronger—all it 
requires is common sense. In the experiment run with 
these two steels, nothing is said about the time rate 
of application of load or the localisation of the stress. 
It is amusing to see the publication of these figures 
without pointing out the ditference between the localisa- 
tion of stress in a hard and soft material with the same 
rate of loading. 

Recently in the United States, a certain threaded 
member was being made of a high grade alloy steel. 
This member was continually failing in the threads. 
The designer immediately recommended a stronger 
(higher elastic limit) steel, but it failed. Another 


| explosions. 


My recommended procedure did not result in disastrous 
Logical reasoning with due consideration 
of all the facts would have shown that the material 
used was not suitable for those rotors. The same 
logical reasoning would have shown that mild steel was 
the proper material to use, and that initially stressing 
or straining this material beyond the elastic limit would 
improve its properties for use in these rotors. 

t is difficult to believe that anyone could interpret 
the term elastic limit so wildly as has been done in 
ENGINEERING. Can it be imagined that a good designer 
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designer reasoned the problem out logically and| when he wants to take advantage of all the strength 


of his material commensurate with safety and satis- 
faction ? It would be much more ridiculous to picture 
a designer, designing a member to operate at some 
elevated temperature and using the physical properties 
determined at room temperature as a basis for his 
design. 
When it can be proved, either in the laboratory or 
in actual service, that the designer can ignore the elastic 
limit and the ultimate strength, then will be a time to 
republish “ Elasticity and Strength ” as it appeared in 
ENGINEERING. 
When all designers discard the idea of the factor of 
safety and make a sincere attempt to determine all 
determinate loads and carefully estimate the few 
indeterminate loads, and then see that the combination 
of these loads as applied will not exceed the elastic 
limit or gradual fracture, then both factor of safety 
and ultimate strength will pass out of the picture. 
Frank A. Micke, M.E. 

University of Michigan, Ann Arbor. 

October 5. 


Nors.—Our correspondent has much to say on the 
subject of logic, but very little on the facts of experiment 
and experience brought forward by us. Heasserts, more- 
over, that logical reasoning involves “a careful analysis 
of all facts,” a statement which is confuted daily by our 
politicians, who ignore the unwelcome facts, and raise 
an elaborate logical edifice on the residue. He admits 
that endurance is more closely related to ultimate 
strength than to the elastic limit, but nevertheless claims 
to be logical in still contending that factors of safety 
should be based on the latter. Again, he makes no refer- 
ence to the conclusion of Professor Bouasse that in all 
probability no such thing as a limit of proportionality 
exists, and that the belief in it is simply due to imper- 
fections of measurement. Again, how does he logically 
reconcile his claim that factors of safety should be 
based on the elastic limit with the results of Professor 
Haigh’s experiments, in which under pulsating stress 
a perforated bar of mild steel proved very much 
stronger than did another steel, having a higher elastic 
limit, whatever definition be adopted for this. He 
suggests that a time factor entered here, but it is com- 
mon knowledge that within very wide limits the endur- 
ance of a steel bar is very little affected by the periodicity 
of the loading. If we understand him right, he claims 
that with a lower periodicity the milder metal would 
have failed under the lower load. To say the least, 
this is very improbable, and it is purely a surmise on 
the part of our correspondent. Our correspondent 
admits that in certain cases the resistance of a struc- 
ture is increased by straining the metal beyond the 
elastic limit, but still claims that factors of safety 
should be based on the latter. The two propositions 
are obviously irreconcilable. Finally, how would 
he propose on the basis of the elastic limit to design 
boilers and superheaters for high temperature work, 
for which some engineers are now admitting and 
providing for the probability of a continuous creep 
during the whole of the working life of the plant. 
To sum up, it is open to doubt whether a limit of pro- 
portionality really exists, and secondly, there are 
numerous structures and machines now in successful 
operation in which the elastic limit of the material 
used has undoubtedly been exceeded in many regions. 
His assertion that the heat-treated rotors referred to 
in our article were subjected to an unfair type of 
loading is without the slightest foundation in fact. No 
type of loading could possibly be fairer than that to 
which they were subjected, and their designers were 
exceedingly able engineers. The fact is, that, as we 
stated, heat treatment has its dangers as well as its 
advantages.—Eb., E.] 








Tue Bencat Nacpur Rarmway.—The construction, 
by the Bengal Nagpur Railway Company, of the line 
from Raipur in the Central Provinces, through a 40-mile 
belt of malarious country, and across the Eastern Ghats, 
to Vizagapatam, on the Bay of Bengal, where a harbour 
is being constructed, is an achievement which redounds 
to the credit of all concerned. The line, as originally 
surveyed, was to be nearly 311 miles in length and, of 
this, 48} miles were constructed in 1908. After being 
in abeyance for a number of years, the project was 
re-examined in 1924, the line re-surveyed, the route 
shortened by about 21 miles, and the construction of the 
remaining 2414 miles commenced in 1926. Two-thirds 
of this, namely, 167} miles, have been opened to traffic, 
and it is hoped that the remaining 74 miles, upon which 
work is proceeding, will shortly be completed. Tp esassing 
the Eastern Ghats, the railway reaches a height of 1,500 
ft. above sea level, at Satikona. The completion of the 
line and the new harbour will constitute a new outlet for 
the products of the Central Provinces and of Bihar and 
Orissa, which, hitherto, had to be conveyed to Bombay or 
Calcutta to be shipped overseas. An interesting account, 
by Mr. A. T. D. Anderson, of the construction of the line 
is contained in a special trade supplement of The Bengal 





will use as a reference the elastic limit as determined 
at a high rate of application of the load when he knows 
his machine member is going to be loaded very slowly, 





Nagpur Railway Magazine. The remainder of the sup- 
plement is mainly devoted to illustrated descriptions 0! 
the products activities of various engineering and 
other firms interested in the Indian Market. 
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LABOUR NOTES. 


Ix his introduction to the financial report of the 
Amalgamated Engineering Union for the third quarter 
of 1931, which has just been circulated to the branches, 
—Mr. Smethurst, the general secretary says: ‘* Atten- 
tion is directed to the results accruing from the action 
enforced upon the Executive Council relative to the 
adjustment of certain principal statutory benefits. 
The figures in respect of donation and sickness benefits 
reveal a lessened expenditure in this direction over the 
previous quarter, amounting to 21,5451. 7s. 8d. It 
must, however, be appreciated that the five principal 
statutory benefits for the period under review still 
constitute a formidable encroachment on the Union’s 
financial resources. A careful perusal of the following 
figures, and comparison with those published in the 
previous quarter of the year, reveal the continued 
grip that the depression in the engineering trade is 
maintaining upon the Union.” During the quarter, 
86,3731. 8s. 9d. was paid in donation benefit, 
20,3521. 2s. 9d. in sick benefit, 70,9101. 18s. 4d. in 
superannuation benefit, 5,641/. in funeral benefit, 
and 7ll. in benevolent grants—a total of 
183,3481. 9s. 10d., or 33s. 8d. per paying member. The 
General Fund decreased from 85,5021. 13s. 4d. to 
63,9271. 7s. 9d., and the Superannuation Reserve Fund 
from 1,630,818/. 10s. to 1,616,9671. 16s. 10d. Arrears 
of contributions increased by 7,4501. 14s. 64d., to 
81,7591. 1s. 44d. ‘‘ We need hardly remind you,” Mr. 
Smethurst says, “that a considerable reduction in 
the above total would have a very beneficial effect 
upon the funds of the Union, and would assist materi- 
ally in the payment of benefits to our less fortunate 
members.” 


The Berlin correspondent of the Times states that 
on December 15, there were 5,349,000 “‘ available ’’ un- 
employed in Germany, or 290,000 more than on Decem- 
ber 1, when the previous highest total was passed. 
In the first half of December, 1930, the increase was 
270,000. The number of persons receiving unemploy- 
ment insurance benefits has risen to 1,484,000, and of 
persons receiving transitional relief to 1,446,000. 





Wages agreements affecting the workers in Swedish 
engineering establishments and foundries terminated 
in September last, but were allowed to continue in 
operation until the end of the year while the negotia- 
tion of a new agreement was proceeded with. The 
Times correspondent at Stockholm states that on 
December 21, after a conference which lasted twenty- 
one hours, it was decided by representatives of the 
employers and employees to continue under the present 
conditions until a new agreement is reached. 





Negotiations are in progress between the managers of 
the Class 1 railways of the United States and the rail- 
waymen’s union on a proposal by the companies to 
reduce wages by 10 per cent. As a precautionary 
measure to be adopted if the negotiations break down, 
the Atchison, Topeka and Santa Fé Railroad has form- 
ally notified its employees who are members of the rail- 
waymen’s unions that it wishes to reduce wages by 
15 per cent. Similar action, it is expected, will shortly 
be taken by all the other Class 1 railways. 





Under an unemployment insurance scheme devised 
for the Isle of Man, no contributions are to be payable 
by employers providing regular work or work in 
winter, but from those who increase their staffs during 
the season, a fee will be required varying from 3l. per 
head to 11., according to the number of weeks for which 
work is provided. Employees will pay contributions 
ranging from 4d. to ls. 6d. per week, and the State will 
make a grant equal in amount to the total received from 
the employees. The scale of benefits begins with 10s. 
for a man, 4s. for his wife, and 2s. each for the children, 
with a maximum of 24s. if the premiums during the 
past year number 10. The benefits rise to 14s. for a 
man, 6s. for his wife, and 2s. 6d. for each child up to 
maximum of 30s. if the premiums exceed 30. The 
maximum amount obtainable either in benefits or 
casual earnings is fixed at 2/. weekly. The scheme 
excludes women, boys under 18, and men who are their 
own employers. 


Miss Esther Midler, Director of the Homework 
Bureau in the organisation of the Industrial Com- 
missioner for New York State, reports that Italians 
Temain far in the lead of the thirty-six nationalities 
doing homework in Greater New York. The Italians 
still comprise, she says, more than half of all home- 
workers, and Americans, Spaniards and Porto Ricans 
are replacing Jews. Approximately 12,000 home- 


workers were listed on employers’ registers during the 
first nine months of 1931. 


Probably owing to seasonal 








acceleration in the clothing industry, the proportion 
of homeworkers found during the month of September 
was larger than it had been for several months. Out 
of 2,725 licensed houses inspected by the Homework 
Bureau, during September, homework was found in 
983, and of the homeworkers, 349 made men’s clothing 
for factories, 162 embroidery on women’s wear, 118 
artificial flowers, and 85 lampshades, 78 string beads, 
104 made women’s clothing for the costume trade, and 
the remainder were divided among 88 other industries. 





Industrial and Labour Information, the organ of 
the International Labour Office at Geneva, states that 
the Executive Committee of the Cotton-Textile 
Institute, at a meeting in New York, reviewed exhaus- 
tively the progress and present situation as to the 
elimination of women and minors from night work in 
the cotton mills. The committee unanimously re- 
affirmed its confidence in the value of this policy and 
the continuance of its observance, and commended the 
industry for its wisdom in adopting the recommenda- 
tion to such an extent. The committee announced 
that over 80 per cent. of the entire industry, including 
78-4 per cent. of mills classified as working at night, 
was now pursuing this policy. Representing the 
Committee’s views, Mr. George A. Sloan, president of 
the Institute, stated that the Committee was gratified 
to observe that this policy of discontinuing the night 
employment of women and minors was effectively 
discouraging night operation as a general practice. 
Various managements which have attempted to operate 
a balanced shift at night employing men only are, he 
stated, reporting that they find it exceedingly difficult 
to do so under existing conditions. The feeling is 
strong in many quarters that such operations will 
become impracticable with the return of more normal 
business. The Committee, therefore, believes that 
continued adherence to the Institute’s recommenda- 
tion will eventually result in further stabilisation of 
employment through concentration of operations on 
the day shift except under emergency conditions. 





Statistics recently published show the number of 
permits to work overtime granted in Belgium between 
January 1 and November 1, 1931, under the Act of 
June 14, 1921, establishing the eight-hour day and 
48-hour week. During the period in question, the 
number of permits granted was 258, affecting 8,628 
workers and allowing 802,128 hours of overtime to 
be worked. The number of hours worked under this 
provision in 1930 was 2,370,160, and in 1929 it was 
4,108,417. Thus the figure for 1931, although covering 
only ten months of the year, shows a very marked de- 
crease In comparison with previous years. 


An Act relating to contracts of employment recently 
adopted in Spain determines the duties of workers to 
their employers, among which are those of applying 
themselves to their work without any interruption 
other than the rest period laid down by the Act of the 
contract, and of making good to the employer any 
damage to machinery or implements caused by their 
own fault. In special cases the worker must accept 
other work than that for which he was engaged if this 
is rendered necessary by urgent needs, or for repair of 
damage caused by accidents. 





A report recently submitted to the Governor of 
New York State by the State Industrial Commissioner, 
Miss Frances Perkins, offers an interesting suggestion 
for overcoming the main obstacles in the way of estab- 
lishing a successful unemployment insurance system 
in the United States. The obstacles are summarised 
by Miss Perkins as the complication of competition 
between industries in different States subject to different 
schedules of benefits under an unemployment insurance 
system, and the danger of “ politics” entering into the 
legislative extension of benefits and into the adminis- 
tration of the law. These might, in her opinion, be 
overcome by an arrangement between a group of indus- 
trial States placing the administration and control of 
unemployment insurance in the hands of an “‘ Insurance 
Authority’ modelled on the Port Authority of New 
York and New Jersey. Such an authority, according 
to Miss Perkins, might be set up by treaty between the 
States, and be empowered to undertake unemploy- 
ment insurance in those States. It would function 
as an insurance company and administer one fund 
for the participating States. This would save adminis- 
tration overhead expenses, and would ensure that 
administration would be impersonal and remote from 
the political influence in the separate States. 





The terms of service of individual members acting 
on such an authority could, it was suggested, be 
fairly long, and so provide for continuity, and the 





entire enterprise could be run on a business basis. The 
seven industrial States of the East, which took part 
in a conference in Albany in February, 1931, might 
form a logical basis for such an insurance authority. 
All of these States have large industrial problems, 
which they share in common, and the extent of 
unemployment in each is similar. An _ insurance 
authority of this kind would have all the advantages 
of a corporate organisation, but it would be a public 
body, and therefore free from the criticisms and dis- 
advantages which would certainly attach to an unem- 
ployment insurance system in the hands of private 
enterprise or to a non-competitive State Commission, 
which might be open to political influence. 


The report submitted by Miss Perkins recommended 
also, with regard to any unemployment insurance 
system which might be considered for the State of New 
York, that it should be organised on an actuarially 
sound basis; that the benefits should be strictly 
limited and bear a direct relationship to the amount of 
contributions paid; that no division in the benefit 
fund or in contributions should be made as between 
different industries; that the system should be 
designed to take care of the great emergencies, with 
contributions high enough to build up a fund adequate 
to the heavy drains of a apy of widespread unemploy- 
ment; that there should be a waiting period of at least 
one month before benefits become payable; and that 
contributions or premiums should be paid wholly by 
the employers, unemployment being regarded as an 
industrial hazard for which industry itself must provide. 


A French Decree of November 11, 1931, intro- 
duces a new kind of State subsidised unemployment 
relief, the aim of which is to assist unemployed persons 
who have already received unemployment benefit 
during 180 days and who have thus exhausted their 
right to relief from the Unemployment Fund. Under 
the Decree, welfare or relief offices which grant sick 
benefit to indigent unemployed persons are entitled 
to a refund from the National Unemployment Fund 
which, by March 31, 1932, may amount to 50 per 
cent. of the amounts granted by them. After receiving 
the necessary confirmation from the Unemployment 
Fund, the administrative committee of the welfare 
office in question must ascertain that the unemployed 
person is really without means, that he is not entitled to 
assistance on account of age, invalidity or an incurable 
disease, that he is not temporarily in receipt of industrial 
accident benefit, and that he is not suffering from 
any illness which temporarily incapacitates him from 
work. The committee fixes and revises periodically 
the amount of the relief to be granted in each case in 
accordance with the unemployed person’s means, those 
of his household and any other income derived from other 
sources. Relief is payable only on production by the 
unemployed person of a certificate from a public 
employment office testifying as to his unemployment. 
All such payments must be kept in a special account, 
which must facilitate the keeping of statistics concern- 
ing persons in receipt of relief and the work of auditing 
and supervision. 





Representatives of the Cotton Spinners’ and Manu- 
facturers’ Association and the Weavers’ Amalgamation 
again discussed the more-looms question at a meeting 
in Manchester, on Tuesday. The conference lasted for 
three hours, and during it proposals were submitted 
and explained by the operatives’ representatives. The 
employers offered certain suggestions, and the dis- 
cussions were adjourned without any date being fixed 
for their resumption, in order, it was stated, to give 
the operatives time to prepare their reply to them. 





At the time of writing the position created by the 
spinning employers’ notice, to terminate the 1919 
agreement on working hours and wages, is obscure. 
The notice expired last night. The operatives’ organisa- 
tions have, so far, contented themselves with instructing 
their members not to entertain any suggestion from 
individual firms involving a departure from the prin- 
ciple of the forty-eight hour working week. On 
December 15, of course, they refused, in joint conference 
with the employers, to consider any modification of 
working hours. 


At December 14 the numbers of persons on the 
registers of employment exchanges in Great Britain 
were 2,044,365 wholly unemployed, 422,613 temporarily 
stopped, and 105,624 normally in casual employment, 
making a total of 2,572,602. This was 54,722 less than 
a week before, but 273,010 more than a year before. 
Of the total number, 2,045,636 were men, 61,784 boys, 
422,321 women, and 42,861 girls. At December 7 
the number of wholly unemployed persons reported 
was 2,055,741, and the number temporarily stopped 
465,348. 
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250-H.P. OIL-ELECTRIC RAIL COACH. 


CoNSIDERABLE interest is being taken, at the present 
time, both in this country and abroad, in the possibili- 
ties of economy in railway operation resulting from 
the use of rail coaches. The greatest development in 
this direction has taken place on the North American | 
continent, but as pointed out on page 287 ante, when | 
we had occasion to discuss the whole question, the | 
great majority of the cars in service in America are | 

ropelled by engines operating on gasoline or other | 
fight fuel. The cost of such fuels in this country | 
prohibits their employment for this purpose, and as | 
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cylinders. The monobloc cylinder casting is bolted 
to a fabricated steel crankcase. The generator frame 














GENERAL View oF COACH. 


radiators mounted on the roof, their position being 
shown in Fig. 1. The engine is normally shut down 


stated in the article referred to, future developments | is extended to form two vertical machined faces to | during station stops and when coasting, and the water 


in Great Britain are likely to be on the lines of com- 
ression-ignition engines with electric transmission. 

here can be little doubt, in this connection, that the | 
airless-injection engine is preferable to the Diese! 
engine on account of its greater simplicity, and the 
success achieved by the Beardmore units in Canada 
and elsewhere, and by Continental designs in the 
various European countries, will be familiar to our 
readers. Among the latter designs, those developed | 
by Messrs. Sulzer Brothers, of Winterthur, have been 
among the most successful, and arrangements were 
made some little time ago to manufacture these cars, 
in this country under icénce, by Messrs. Sir W. G. | 
Armstrong, Whitworth and Company (Engineers), 
Limited, of Newcastle-on Tyne. 

In Figs. 1 to 7, on this page, and opposite, we 
illustrate a coach built by Messrs. Armstrong- Whitworth | 
equipped with a 250-h.p. engine. The car is sufficiently | 
heavily constructed to handle a trailer 30-ton load at | 
high speeds, and the buffing gear is suitable for light | 
shunting for pick-up traffic. The first of these cars| 
was copraintedl onthe in November, and will shortly be | 
handed over to the London and North Eastern Railway | 
for extended trials in normal service on various branch | 
lines. Two further cars are nearly completed, and | 
will be tested for running in multiple-unit before | 
being handed over for trial on other British railways. | 
The engine, shown in Fig. 7, is of the standard | 
Armstrong-Sulzer locomotive type, and has six 


which the engine crankcase is bolted, the whole forming 


a rigid unit capable of resisting any movement of | 
| air-brake system. 


the car frame. The connecting rods are of chrome- 
nickel steel, the pistons of aluminium alloy, and the 
renewable cylinder liners of forged steel. Each cylinder 
has a separate water-cooled head carrying the inlet 
and exhaust valves with their rockers, as well as the 
fuel-injection valve. A separate fuel pump for each 
cylinder is arranged between the inlet and exhaust 
tappet rods. The valve gear is automatically lub- 
ricated, and is completely enclosed with the fuel 
pumps by aluminium castings fitted with inspection 
covers. All the moving parts of the engine are pres- 
sure lubricated by gear pump, and an automatic 


| device is fitted to stop the engine in the event of 


failure of either the lubricating oil or cooling water 
supplies. The engine runs at certain fixed speeds, 
dependent on the setting of the governor. The latter 
can be controlled by the driver, and in the particular 
engine illustrated, two speeds only, corresponding to 
full and reduced speed, are required. Remote control 
of the fuel-pump shaft is provided to enable the driver 
to start or stop the engine. The governor is enclosed 
by sluminium end casings, and the timing gear and 
crankcase inspection doors are also of aluminium. 
The engine is started electrically by using the main 
generator as a motor, the battery being mounted 
under the floor in the middle of the car. The cooling 
water is circulated under thermostatic control through 





pump, under these circumstances, is driven from the 
battery, as is also the rotary vacuum exhauster for the 


The electrical transmission consists essentially of a 
direct-current generator, driven by the engine, and 
supplying current to two standard traction motors 
geared to the axles of one bogie. The tractive effort 
of the motors is controlled by varying the voltage of 
the generator by means of a field rheostat. The latter 
can either be operated by the driver, or left to control 
the train automatically from start to stop. The main 
generator is a self-ventilating machine with partial 
decompounding, and is designed to give a high degree 
of rigidity with light weight. An auxiliary generator 
is provided to supply the excitation and control 
currents, and to charge the battery. The motors are 
of the self-ventilated axle-suspended traction type, 
and are mounted on the bogie at the engine ead of 
the car. The motor-control apparatus, consisting of 
fuses, contactors, and reverser, is mounted in a casing 
under the car, while the generator control equipment, 
consisting of the automatic field rheostat, instruments, 
and so on, is mounted in a cubicle in the engine room. 
The drivers’ compartments contain only the apparatus 
essential for driving purposes, that is, the master 
controller, engine starting buttons, brake valve, and 
soon. One of the compartments is shown in Fig. 5. 

The coach is of steel construction. The underframe 
consists of two main solebars of rolled section, running 
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the full length between headstocks, and well braced by 
longitudinal and cross members. The headstocks are 
braced by diagonals and are stiffened by reinforcing 
plates running the full width, top and bottom. Special 
provision is made to give adequate support for the 
engine and generator. The bogie frames are built up 
from mild steel plates and sections. The bolster is 
Supported on two nests of spiral springs carried on a 
mild-steel channel spring plank, slung from the bogie 








frame by adjustable links. Bolster guides are fitted, 
with renewable cast-iron liners. The axle boxes are of | 








250-H.P. AkmsTRONG-SULZER ENGINE. 


cast steel in cast-steel guides on the motor bogie, and 
forged steel on the carrying bogie. The axle boxes 
are of the Isothermos type. Brake blocks are fitted 
on both sides of all wheels, the brake power being 
90 per cent. of the tare weight. The motor gears are 
enclosed in an oil-tight mild-steel gear case. The bod 
framing is of rolled steel sections, riveted and well 
braced to the underframe. The sides and roof are 
covered with steel sheets. The drop windows are of 
the frameless balanced type. 

As shown in Fig. 2, the interior of the coach is 











Fie. 6. Enoerne Unit BEING REMOVED. 


divided into a passenger compartment with central ves- 
tibule and double sliding doors, a luggage compartment 
with double swing doors, the engine room, and a driver's 
compartment at each end of the car. The decoration 
of the interior has been carefully carried out in con- 
formity with modern ideas. Electric lighting is employed, 
the current being supplied from the engine starting 
battery through a voltage regulator. The car is also 
heated electrically, the current being obtained from 
the main generator, and supplying strip heaters fitted 
along the sides of the compartment. Heating and 
lighting couplers are provided for use with a trailer. 
As shown in Fig. 6, the roof of the engine room can 
be lifted off for removal of the engine and generator. 

The car has a length of 60 ft. over headstocks, and 
the body is built to a composite gauge, enabling it to run 
anywhere in the British Isles with one or two minor 
exceptions. There is seating accommodation for 60 
passengers, arranged as shown in Fig. 2, and with 
a trailer seating 90 persons, the total seating capacity 
is 150. The weight of the car, in working order, is 
42 tons 10 cwt., the maximum speed is 65 m.p.h., 
and the starting tractive effort is 6,600 lb. When 
fully loaded, a speed of 41 m.p.h. can be attained on 
a gradient of 1 in 100, or with a trailer weighing 27 tons, 
a speed of 30 m.p.h. can be attained on the same 
gradient. By varying the gear ratios between the 
motors and the wheels, a greater load can be hauled 
with a corresponding reduction in speed, this measure 
only being necessary where heavy grades may be 
encountered. 

The electrical transmission is arranged for multiple- 
unit control, so that two or more coaches can be 
coupled together and handled by a single driver. If 
trailers are in regular use, the rear ones can be fitted 
with a driving compartment, and the train operated in 
both directions without the necessity for transferring 
the motor coach to the other end of the train at ter- 
minals. The control has been rendered as simple as 
possible. The master controller is fitted with the usual 
dead man’s handle. The driver selects the engine 
speed, either full or reduced, which the conditions 
require, and moves his controller handle from the “ off ”’ 
to the “auto’’ position. The car then accelerates 
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and runs automatically at constant engine power output. 
When it is desired to cut off the power, the driver moves 
his handle to the “ engine stop” position, and in the 
case of short runs, coasts the remainder of the distance. 
An engine starting button is located at each look-out 
window, so that no time is lost in restarting the engine 
to commence the next run. An important feature is 
that if, for any reason, one engine cylinder should 
misfire or have to be cut out, the control automatically 
reduces the load, and the remaining five cylinders work 
on normal load, so that no overloading of the engine 
or electrical equipment is possible. The underframe 
and bogies were built in the locomotive shops of Messrs. 
Armstrong-Whitworth, the traction motors and the 
electric control equipment were supplied by Messrs. 
General Electric Company, Limited, and the generator 
and auxiliary equipment by Messrs. Laurence, Scott 
and Electromotors, Limited. 

The car was tested on the London and North-Eastern 
Railway on November 23, on the Newcastle-Blackhill 
and Blackhill-Durham routes, on long gradients of | 
in 66. The usual steam-car service was maintained. 
A further trial was carried out on the Durham- Newcastle 
main-line, working to a special fast timing. In the case 
of the stopping service, where the normal timing from 
Newcastle to Blackhill is 45 minutes, with eight station 
stops, giving a running time of 41 minutes, the rail 
car running time was 34 minutes. On the homeward 
journey, the car showed excellent riding qualities at 
over 60 m.p.h., the maximum speed attained being 
64 m.p.h. before slowing down for Lamesley. The 
number of stops between Blackhill and Chester-le- 
Street was four, and between Chester-le-Street and 
Newcastle was three. Signal checks prevented sus- 
tained high speed on this run. The driver had only 
had three hours previous driving of the car, but had 
no difficulty in handling the controls, and was able to 
take full advantage of the possibility of economising 
fuel by shutting down the engine when coasting down 
hill. 

CONTRACTS. 

Messrs, Brooxe Marine Motors, Liurrep, Adrian 
Works, Lowestoft, have received an order, from the 
London County Council, for a 10-h.p. four-cylinder, 
“Empire " motor, 1931 model. The motor is to be 
installed in a fire-float tender. 

Messrs. Harntanp and Wotrr, Lirurrep, Govan, 
Glasgow, have secured a contract for the construction of 
@ cargo and nger steamer for the Bombay Steam 
Navigation Company, Limited. The new vessel will 
be about 230 ft. in length. 

Messxs. Tae D. P. Batrery Company, Lrurrep, 
Bakewell, Derbyshire, are supplying, for each unit of 
a new fleet of trolly omnibuses for the Derby Corporation, 
a 12-volt, 65 ampere-hour Kathanode battery, type 
BK-65. The batteries operate the electric horn and 
wind-sereen wiper, and, in addition, supply the auxiliary 
lighting, through a contactor switch, whenever the 
trollies are removed, or in the event of the supply failing. 

Messrs. Tae Hacxeripce Evecrric Construcrion 
Company, Limrrep, Walton-on-Thames, Surrey, are to 
construct transformers in connection with the extension 
to the electricity generating «tation, at Barking, of 
Messrs. The County of Loadon Electricity Supply 
Company, Limited. A number of station transformers, 
up to 10,000 kv.-a. capacity are included, but the main 
unit involved is a set of two transformers, each of 
93,750 kv.-a. electrical rating, three-phase, 50-cycles, 
12,500 /33,000 volta. These are of the ee Be water 
cooled type. 

Messrs. Bramtyonam Exvecrrato Furnaces Lrourrep, 
Birlee Works, Tyburn-road, Erdington, Birmingham, 
have received an order for 37 electric heat-treatment 
furnaces of various types, for export to Russia. 

Messrs. Str W. ARMSTRONG, WHITWORTH AND 
Company (Enorveess), Liwrrep, Thames House, 
Westminster, London. 8.W.1, have received an order 
from the Gaekwar'’s Baroda State Railway for four 
2 ft.6 in. gauge Diesel-Electric rail-cars. The bodies of 
the rail-cars will be built in India and each car will haul 
two trailers. 

Mesenxs. Toe Generat Evecraic Company, Loarep, 
Fraser and Chalmers Engineering Works, Erith, Kent, 
have secured an order from Messrs. The Darlington 
Rustless [ron and Steel Company, Limited, Darlington, 
for « “ Bliss cluster rolling mill for the cold-rolling 
of stainless-iron sheets up to 48 in. wide. 
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Test or Patnts ror Tux Iwsipes or Water Tanxs.— 
In collaboration with the borough authorities of 
Ambridge, Pennsylvania, U.3.A., Messrs. The Pittsburgh 
Des Moines Steel Company, Neville Island Post Office, 
Pittsburgh, Pennsylvania, are conducting extensive tests 
on ay = suitable for coating the inside surface of steel 
tanks for the storage of water for domestic use. The 
inside surface of a one-million-gallon tank at Ambridge 
has been divided into 196 strips, each of which is painted 
with a different compound or coating material. These 
include the usual lead and oil paints, asphalt paints, 
coal-tar paints, aluminium and other metallic paints, 
paints containing Bakelite, rubber and other special 
materials and enamels applied hot. The tank has been 
filled with water, placed in service, and is being emptied 
at periodic intervals for inspection. A final report will 
be drawn up upon completion of the test. 


TENDERS. 


We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in each case. 

Centrifugal Pumping Unit.—The supply of one elec- 
trically-driven centrifugal pumping unit, with fittings, 
accessories and spare parts. The Wellington City Cor- 
> Wellington, New Zealand, February 11. (Ref. 
No. G.X. 11,043). . 

Motor Fire Engines.—The supply of motor fire engines 
to various municipalities. The tian Ministry of the 
Interior, Local Commissions and Municipalities tion ; 
February 4. (Ref. No. G.X. 11,044.) 


Hydro-Electric Power-Station Plant.—The supply, 
delivery, and erection of two 2,000-h.p. water turbines 
with alternators, switchgear, ete. The President, Barron 
Falls Hydro-Electricity Board, Council Chambers, 
Cairns, Queensland, Australia ; March 28. 


| 
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NOTES FROM THE NORTH-WEST. 


MaNncHESTER, Wednesday. 

The Immediate Outlook.—While leading members of 
the north-western iron and steel and allied trades, 
cognisant of seasonal influences, are not perturbed 
seriously by the almost complete absence of business in 
the iron and steel market at the moment, they are, 
nevertheless, genuinely concerned about the conditions, 
which, according to present indications, are likely to rule 
after the holiday period. In the steel trade, in particular, 
the outlook is the reverse of encouraging, and little hope 
is held out of any material improvement during the first 
two or three months of the New Year. One of the 
primary causes for the pessimistic outlook is the con- 
tinued absence of any sign of a revival in the fortunes 
of the Lancashire and Cheshire constructional steelwork 
section, which at present is badly in need of new orders— 
with little prospect of their materialising. In addition, 
the demand for locomotive building materials is still 
poor, and only a continuance of the recent slight improve- 
ment in purchases of boiler and tank plates is providing 
any volume of business at present. Prospects are 
rather more encouraging in the foundry and finished-iron 
sections, but it is doubtful whether consumption will 
be continued in the New Year at the same rate as during 
the last two or three months of 1931. 

The Encouragement of New Industries.—The movement 
inaugurated by the Lancashire Industrial Development 
Council is being actively advanced, and in addition, 
numerous towns in the area are themselves making 
determined efforts to attract new and diverse industries 
to their neighbourhoods. Two of the more recent 
entrants into this field are Hindley and Wrexham, who 
are taking active steps to make widely known the 
advantages of their district as manufacturing centres. 
The Stoke Corporation is also endeavouring to induce 
American engineering firms to establish branch factories 
in the Potteries neighbourhood. 

The Aircraft Industry.—Britain is likely to head the 
list of aircraft and aero-engine exporters of the world 
in 1931,and manufacturers continue to secure encourag - 
ing new orders. At present, South America is providing 
the most important market for British machines, and it 
is from that country, as a result of the Prince of Wales's 
visit to the British Industries Exhibition at Buenos 
Aires, that a large order for Avro Armstrong-Siddele 
training aeroplanes has been placed. The machines will 
be built at the Manchester works of the firm, and provide 
a happy augury for 1932. Messrs. The Stanton Iron- 
works Company, Limited, have secured an order for 
the supply of cast-iron pipes for the gasworks at Copen- 
hagen ; and Messrs. Taylor Bros. and Company, Limited, 
of Trafford Park, Manchester, are to supply 1,500 pairs 
of wheels and axles to the order of the South African 
Railways Administration. There is little improvement 
in the Workington hematite pig-iron trade, and con- 
sumers are contracting only for immediate needs. The 
chief demand at present comes from the Midlands, and 
few orders are ing secured from Scotland or the 
Continent. 














PERSONAL. 


Mr. H. N. Dutton, M.I.E.E., has been appointed a 
director of Messrs. Hammond Brothers and Champness, 
Limited, lift manufacturers, Alfreton-street, Walworth, 
London, 8.E.17. 

Mr. Artuur J. Lees, Parliamentary agent, and secre- 
tary to the Urban District Councils Association, has 
accepted the ition of honorary solicitor to the Associa - 
tion of Consulting Engineers, 11, Victoria-street London, 
8.W.1. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


Mrpp.LesBrovucH, Wednesday. 

The Cleveland Iron Trade.—As is usual at this period 
of the year, holiday making has been general and trans- 
actions have been quite trifling. Ironmasters and mer- 
chants hope to do rather larger export business during 
the early part of the year notwithstanding the obstacles 
to overseas trade, and home transactions are expected 
to be on an improved scale. Stocks of pis iron have 
been rather substantially added to while consuming 
works have been closed for the holidays, but withdrawals 
will, no doubt, be necessary next week as foundries and 
steelworks resume operations. There is still confidence 
in the near future, and an idle blast furnace or two may 
be blown in during the first month of the year. Only 
17 of the 88 furnaces in this area are at present producing 
pig iron. Makers adhere firmly to their fixeéd minimum 

rices for Cleveland qualities. Second hands have little 
Bieveland pig to offer and are not at liberty to sell to 
principal home consumers, producers reserving to them- 
selves the right to cover, direct, such requirements. No. | 
Cleveland is 61s. ; No. 3 g.m.b., 58s. 6d. ; No. 4 foundry, 
578. 6d.; and No. 4 forge, 57s. 

Hematite.—Makers have no fixed figures for East Coast 
hematite pig and terms of sale vary a good deal after 
individual bargaining. Merchants have command of 
a fair amount of iron and are keen to do business but 
disinclined greatly to undersell producers, who complain 
that prices obtainable are altogether unremunerative. 
Buyers state they can cover requirements of the equiva- 
lent of ordinary qualities at 65s., but makers ask up 
to ls. above that price. 

Foreign Ore.—There is no activity in foreign ore. 
Conditions are such that sellers do not feel justified in 
naming definite prices, and consumers are not obliged 
to purchase just at present. 

Blast-Furnace Coke.—Durham blast-furnace coke, 
of good average quality, is firmer at 17s. delivered here, 
but market transactions are few as local consumers 
are using their own makes. 

Manufactured Iron and Steel.—Recognised market 
rates for manufactured iron and steel remain steady, 
though in nearly all departments orders are greatly 
needed. Common iron bars are 101. ; best bars, 10/. 10s. ; 
double best bars, 111.; treble best bars, 11/. 10s. ; 

acking (parallel), 81.; packing (tapered), 10/.; steel 
Pitlets (soft), 52. 108. ; steel billets (medium), 67. 122. 6d. ; 
steel billets (hard), 7/7. 28. 6d.; iron and steel rivets, 
111. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 8l. 15s. ; heavy sections of steel rails, 8. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots : 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 81. ; 
and galvanised corrugated sheets (No. 24 gauge), 9/. 5s 

Scrap.—Sellers of scrap look for expansion of demand. 
Borings are 26s.; turnings, 32s. 6d.; light cast iron, 
40s. ; heavy cast iron, 45s. ; machinery metal, 47s. 6d. ; 
and heavy steel, 40s. 














NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The local steel and engineering trades 
are at present in a parlous condition, largely as a result of 
the holiday stoppage which, in cases, extends from seven 
to ten days. Many firms succeeded in finishing contracts 
before the set-down with the result that order books 
generally are not of a very impressive character. Some 
measure of relief is afforded by the fact that the number 
of inquiries in circulation tends to increase. 1e raw 
and semi-finished steel trades occupy a very unhappy 
a Buying is on a hand-to-mouth basis—as it 

as been for some time past—and users show no inclina- 
tion to purchase ahead. The weakness of the position 
is manifest in the further depression of basic-steel scrap. 
Quotations, however, continue firm. The demand for 
ferro-alloys shows little change. though if anything. 
business is still on the decline. The heavy engineering 
trades are making slow progress. Railway rolling-stock 
requirements are on a low level both on home and export 
account. New Year p ts are said to be bright, but 
so far little evidence is to be seen favouring improvement 
The shipbuilding trades are only taking a moderate 
tonnage, from this area, of steel, forgings and castings. 
Armour-making departments are employed at greatly 
reduced capacity. Sheffield manufacturers are ready for 
the trade revival when it matures. During the depres 
sion many firms have taken advantage of the opportunity 
and have installed modern plant. It is safe to assume 
that at the present time Sheffield is turning out a larger 
variety of products than ever before. The motor car 
industry is a good customer, and continues to take an 
increased tonnage of high-class steel and fittings. Makers 
of stainless stee] and rustless iron continue to account 
for a growing output. The year’s total production is 





likely to constitute a record. Electrical apparatus is in 
demand, er magnet steel, for which there is 4 
steady overseas call. A seasonal fal] has been experienced 
| in the buying of agricultural machinery and implements, 
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but makers are of the opinion that the Government’s 
determination to assist the farmers will encourage the 
latter to buy new plant in view of next year’s harvest. 
Heat-resisting and acid-resisting steels are in active 
request for use in the pottery, chemical, aircraft, and 
food industries. Tool-steel makers are not up against 
such fierce competition from the Continent as a few 
months ago, and are doing a better trade. The tool 
trades, however, are unable to make solid pi , and 
many sections are worki short time. mefit is 
expected to accrue from the Government’s anti-dumping 
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Carpirr, Wednesday. 

The Coal Trade.—Exports of Welsh coal for 1931 have 
amounted to 22,000,000 tons, or 6,000,000 tons less than 
was shipped in 1930, equal to a reduction of 500,000 tons 
a month, which cannot be regarded as satisfactory and 
explains the general depression which prevails in South 
Wales. Notwithstanding the handicaps of subsidies and 
limitations placed on the import of coal abroad, there 
are confident hopes that 1932 will see a change in the 





duties when big stocks of foreign-made impl t 
now held by distributors have been cleared out. Files 
and saws show a slight improvement, but gross require- 
ments are below normal, Sustained activity is being met 
within the production of hacksaws and blades, and twist 
drills both of carbon and high-speed manufacture. 
There is a poor call for plantation tools. Local makers 
are up against fierce foreign competition, and have 
great difficulty in attracting orders to this area. The 
light foundries are only moderately employed, though 
the output of stove-grates and other household iron- 
mongery is on the upgrade. 

South Yorkshire Coal Trade.—Quiet conditions are 
being experienced in the coal trade generally. Some pits 
have set-down and the sto will be longer than usual. 
The demand for house a as not realised expectations, 
and consumption is well below normal. An improve- 
ment is looked for in the New Year. Industrial fuel, 
following a slight revival, has received a check. The end 
of the year is likely to see a certain amount of leeway 
made up, but big stocks are held at sidings and depots, 
and are sufficient to meet any sudden spurt in the 
demand. The textile, electricity, and gas undertakings 
are taking their usual supply of fuel. The export demand 
generally shows little change. The coke market promises 
improvement both on home and foreign account, while 
gas coke continues firm, and is realising from 23s. to 
263. per ton. Quotations: Best branch hand-picked, 
26s. to 278.; Derbyshire best house, 22s. to 23s. ; 
Derbyshire best brights, 20s. 6d to 21s. 5d.; screened 
house coal, 19s. to 20s. 6d.; Yorkshire hards, 17s. to 
188. 6d.; Derbyshire hards, 17s. to 18s. 6d.; rough 
slacks, 88. 6d. to 9s. 6d. ; nutty slacks, 8¢. to 98. ; smalls, 
5s. 6d. to 68. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Scottish Steel Trade.—The year 1931 is closing very 
quietly in the Scottish out trade, and there is no 
apparent stir to get out orders before the works stop 
to-morrow (Thursday) for the annual year-end holidays. 
Conditions during the past few months have been far 
from satisfactory, and the break to permit of some 
accumulation of specifications is very welcome as the 
recent demand has been exceedingly poor. With the ship- 
building industry so very quiet all the year, the output of 
plates and sections has not been sufficient to keep plant 
anything like well occupied, and the prospects at the 
moment are not bright. In the black steel sheet trade 
there is still quite a lot doing, but mainly on export 
account. The lighter gauges of both black and gal- 
vanised sorts are meeting with a good sale, but the 
heavier kinds are somewhat dull. The outlook in this 
side of the steel industry is quite good, as inquiries in the 
market amount to a fairly heavy tonnage. Prices are 
nominally unchanged and are as follow: Boiler plates, 
91. per ton; ship plates, 8l. 15s. per ton: sections, 
81. 7s, 6d. per ton ; black steel sheets, } in., 7/. 10s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 
101. 128, 6d, per ton, all delivered at Glasgow stations. 
Malleable Iron Trade.—No change falls to be reported 
in connection with the state of the West of Scotland 
malleable-iron trade, and unless things alter considerably 
the holiday stoppage will be of longer duration than 
usual, The current demand is poor and inquiry not 
satisfactory from the producers’ point of view, but in the 
hope of stimulating business the makers have just decided 
to reduce the basis price by 10s. per ton. The new price 
of “Crown ” bars will now be 9/. 15s. per ton delivered 
at Glasgow stations, which is the lowest level touched for 
over four years. During the year 1927, there were several 
reductions in the price of bar iron, and quotations were 
brought down from 111. 15s. per ton to 101. 5s. per ton, 
and have remained at the latter figure until now, when 
the reduction just mentioned has been made. For some 
considerable time producers have experienced a ve 
thin time, and it is hoped that a revival in demand will 
now follow their endeavour to encourage buying. The 
makers of re-rolled steel bars are very quiet, and any 
business on offer is the object of keen competition. 


Scottish Pig-Iron Trade.—A very unsatisfactory year 
is the general report of the Scottish pig-iron makers, and 
several factors account for the r demand which has 
existed during 1931. First and foremost is the world- 
wide trade depression, and also the local makers have 
been deprived of many home orders through imports of 
pig iron from the Continent, from India, and from 

ngland. At the present moment there is little doing, and 
the total output is from three furnaces on hematite and 
two on foundry iron. Stocks on hand, coupled with the 
above production, are fully equal to all demands. Prices 
are unchanged and are as follow: Hematite, 68s. 6d. per 
ton, delivered at the steel works ; foundry iron, No. 1, 
72¢. per ton, and No. 3, 69s, 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 26, only amounted to 192 tons. Of 
that total, 187 tons went overseas and 5 tons coastwise. 
During the corresponding week of last year the figures 
were 996 tons overseas and 29 tons coastwise, making 








P It is not expected that much, if any, improve- 
ment will be effected in the first quarter of the year, but 
it is believed that as financial problems are eased, so 
there will be a revival in business. It is also expected 
that the effects of tariffs will lead to an expansion in the 
home demand for coal and that other measures which 
are being adopted will have the effect of increasing the 
requirements of bunker coal. In the meantime, Welsh 
pits are compelled to work irregularly because of the lack 
of new business, and consequently, buyers are able to 
obtain their requirements without trouble on the basis 
of the schedule of minimum prices. At the moment an 
interesting controversy is raging in connection with the 
working of the coal trimmers. It is claimed that busi- 
ness is being lost as a result of slow loading due to the 
fact that work ceases at noon on Saturdays, which means 
that, in many cases, vessels with only a few tons to finish, 
are kept in dock until Monday, while in other cases small 
boats which arrive on a Friday night or Saturday morn- 
ing, instead of being loaded and sailed by the Saturday 
night, have to stop in dock over the week-end. Further- 
more, it is claimed that the collieries and coal exporters, 
who supply the coal, have no say in the matter of loading, 
as the trimmers are employed by the shipowners, while 
even the shipowners complain that they have no effective 
jurisdiction over the trimmers, who work in gangs, which 
are made up and controlled by the Trimmers’ Union. 
It is s that a conference of representatives of the 
different parties should be called to go into the matter. 


Sale of Ships.—Four Cardiff steamers have been sold 
to Greeks, the Maindy Fleet of Steamers, consisting of 
the Maindy Manor, 7,150 ton deadweight ; the Maindy 
Court, 7,150 tons, and the Maindy Grange, 8,100 tons, 
having been sold to Mr. A. Lusi, of London and Greece, 
for 29,0001., while the steamer Loyal Briton, 7,580 tons, 
has been sold by the Loyal Line, Limited, to Mr. Livanos, 
of London and Greece, for about 13,0001. 

Iron and Steel.—Imports of iron and steel goods in the 
past week amounted to 16,105 tons, notwithstanding the 
intervention of the Christmas holidays, compared with a 
pre-election average of 15,000 tons a week. Of last 
week’s supplies, 8,583 tons came from Belgium, 3,175 
tons from Germany, and 3,196 tons from France. New- 

rt received 10,682 tons, Swansea 2,085 tons, and 

anelly 2,310 tons. Exports of iron and steel amounted 
to 6,716 tons, of which 4,742 tons were tin-plates and 
terne-plates, 173 tons black-plates and sheets, 1,475 tons 
galvanised sheets, and 327 tons other iron and steel 
goods. 








Tae Etectricaa Supervisor.—As from January, 
1932, the name of the journal Contact, the official organ 
of the Asséciation of Supervising Electrical Engineers, 
will be changed to The Electrica! Supervisor. It is 
pointed out that the new title will link more definitel 
the name of the journal with the class of reader for which 
it caters. The editorial and general offices of the journal 
are at Chalmers House, 43, Russell-square, London, 
W.C.1. 


SHIPBUILDING IN 1931.—Messrs. R. and W Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, 
launched three twin-screw motorships and two dumb 
dredgers, aggregating 21,031 gross tons, during the year 
1931. Included. in the total are the two 8,377-ton 
motorships Caprella and Capsa.—Messrs. Richard 
Dunston, Limited, Thorne, near D ter, | hed 
nine tugs, lighters, barges, &c., the total gross tonnage 
of which was 727 tons.—Two vessels, namely, the 967-ton 
cargo steamer C.W.S. Progress and the 6,126-ton motor 
tanker Ashmore were launched by Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Shipbuilders), 
Limited, Newcastle-upon-Tyne.—Messrs. Furness Ship- 
building Company, Limited, Haverton Hill-on-Tees, 
launched four vessels and one floating crane, the collec- 
tive gross tonnage of which was 33,820. The total 
includes the two 16,996-ton whaling-factory vessels 
Vestfold and Svend Foyn.—Two vessels, having a total 

tonnage of 15,478, were launched by Messrs. 
aneess Shipbuilding and Iron Company, Limited, 
Hebburn and Jarrow-on-Tyne.—Shipping aggregating 
84,244 tons was launched from the Tyne and Wear ship- 
ards of Messrs. Swan, Hunter, and Wigham Richardson, 
imited. The total comprises seven merchant steam- 
ships, five merchant motorships, and two floating docks. 
aioe tugs and trawlers, making together 987 gross tors, 
were launched by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuildi Yard, Selby.—Messrs. Workman 
Clark (1928), Limited, Belfast, launched three vessels, 
comprising the 8,150-ton oil-tank ships Conus and Corbis, 
and the 17,000-ton whaling factory, Kosmos II. The 
5,800-i.h.p. twin-screw reciprocating machinery of the 
last-named vesse! was also manufactured by the firm.— 
Five vessels were launched at the Barrow-in-Furness 
Yard, and one at the Walker Yard of Messrs. Vickers- 
Armstrongs Limited. These totalled 77,206 gross tons, 
and included the 22,800-ton Monarch of Bermuda (built 
at Walker Yard), the two 22,547-ton liners Strathnaver 
and Strathaird, and the two British destroyers Cygnet 
and Crescent.—Messrs. Lobnitz and Company. Limited, 
Renfrew, launched six vessels, making together 3,768 
gross tons ; the largest was the 2,364-ton hopper suction 








« total shipment of 1,025 tons. 
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NOTICES OF MEETINGS. 


BrapFoRD ENGINEERING Socrety.—Monday, January 
4, 7.30 p.m., Technical College, Bradford. ‘“* Petroleum 
from Well to Consumer,” by Mr. F. J. Slee. 

WOLVERHAMPTON AND District ENGINEERING 
Socirety.—Monday, January 4, 7.30 p.m., Victoria 
Hotel, Wolverhampton. ‘“‘The Mechanical Principles 
Embodied in Weighing Mechanisms,” by Mr. W. A. 
Benton. 

Soctrety or Cxemicat Inpustry.—London Section : 
Monday, January 4, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. ‘‘ Recent Progress in the Chemi- 
cal Study of the Vitamins,’’ by Professor J. C. Drummond. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, 
January 6, 6 p.m., Victoria-embankment, W.C.2. 
Wireless Section Meeting. ‘‘ Multi-Channel Television,” 
by Mr. C. O. Browne. Thursday, January 7, 6 p.m., 
Ordinary Meeting. ‘‘ Methods and Equipment in Cable 
Telegraphy,” by Mr. H. Kingsbury and Mr. R. A. 
Goodman. 

InsTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, January 6, 7 p-m., Swedenborg 
Hall, 20, Hart-street, Bloomsbury, W.C.1. ‘‘ Coal Gas 
as a Fuel for Hot-Water Supply and General Heating,”’ 
by Mr. E. L. Oughton. 

Be.trast ASSOCIATION OF ENGINEERS.—Wednesday, 
January 6, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘‘ Concrete Piling and Foundation Work,” by 
Mr. J. M, Reilly. 

INSTITUTION OF PRODUCTION ENGINEERS.—Coventry 
Section : Wednesday, January 6, 7.30 p.m., King’s Head 
Hotel, Coventry. ‘The Allocation of Overheads,” by 
Mr. C, W. Summers. 

INSTITUTION OF CIvIL ENGINEERS.—Birmingham and 
District Association: Thursday, January 7, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. 
“The Underpinning of a Heavy River Wall,” by Mr. W. 
Muirhead. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Bristol 
Centre: Thursday, January 7, 7 p.m., Merchant Ven- 
turers’ Technical College, Bristol. ‘* Epicyclic Gearing,” 
by Major W. G. Wilson. 

InsTITUTION OF MECHANICAL ENGINEERS.—-North 
Western Branch: Thursday, January 7, 7.15 p.m., 
Engineers’ Club, Albert-square, Manchester. Annual 
Meeting. ‘‘ The Control of Water Flow,” by Mr. E. B. 
Ball. Glasgow and West of Scotland Branch : Thursday, 
January 7, 7.30 p.m., Royal Technical College, Glasgow. 
Annual Meeting. ‘ Industrial Conditions in Russia,” 
by Mr. J. Fearn. London: Friday, January 8, 6 p.m., 
Storey’s-gate, 8.W.1., Thomas Lowe Gray Lecture. 
** Modern Types of Propelling Machinery for Mercantile 
Marine Use,” by Mr, 8. B. Freeman. 

ILLUMINATING ENGINEERING Socrety.—Friday, Janu- 
ary 8,7 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘* Motor Car Headlights,’ by Mr. E. 8. Calvert. 

MANCHESTER ASSOCIATION OF ENGINEERS,—Friday, 
January 8, 7.15 p.m., Engineer’s Club, Albert-square, 
Manchester. ‘‘ Recent Developments in the Manufacture 
of Welded Structures,” by Mr. L. Miller. 

Junior InstiruTion or ENGInEERS.—Friday, January 
8, 7.30 p.m., 39, Victoria-street, 8.W.1. “* Refrigeration 
—Modern Practice and Practical Calculations,” by Mr. 
B, C, Oldham. 

InsTITUTE OF TRANSPORT.—Newcastle-on-Tyne and 
District Section: Friday, January 8, 7.30 p.m., Station 
Hotel, Newcastle-on-Tyne. ‘“‘ Some Aspects of Shipping 
Transport,” by Mr. W. A. Souter. 

Rattway Cius.—Friday, Janua 
Fetter-lane, E.C.4, ‘Further Problems of 
Train Operation,” by Mr. C. R. Clinker. 

InstiTuTE oF British Founprrmen.— Middlesbrough 
Branch: Friday, January 8, 7.45 p.m., Cleveland 
Scientific and Technical Institute, Middlesbrough. ‘* The 
Combining of Metallurgical Knowledge with Practical 
Foundry Training,” by Mr. H. Foster Wales and 
Monmouth Branch: Saturday, January 9, 6.30 p.m., 

rt-road, Cardiff. ‘“‘ Balancing 
. J. Cook. 
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Socrért Francaise pes ELecTricrens.—At a special 
meeting of La Société Francaise des Electriciens, held on 
November 7, the title of honorary member was conferred 
upon Mr, P. F. Rowell, secretary of the Institution of 
Electrical Engineers, to commemorate the close colla- 
boration between the two bodies, established by him 
upwards of 20 years ago, and as a mark of appreciation 
for his work in connection with the Anglo-French 
Congress, held in Paris in 1913, the meeting of the Insti- 
tution of Electrical Engineers, held in France in 1929, 
and the Faraday Centenary Celebrations, held in London 
recently. The offices of the Société are at 14, Avenue 
Pierre-Larousse, Malakoff (Seine), France. 


British Propuction or Pic-Iron aND STeEL.—The 
blast-furnaces in operation at the end of November 
numbered 70, compared with 66 at the end of October, 
and 92 at the end of November, 1930. The production 
of pig-iron during November amounted to 296,400 tons, 
com with 284,200 tons in October. and 384,100 tons 
in November, 1930. The November output of steel 
ingote and castings amounted to 459,200 tons. compared 
with 457,400 tons in October and 433,800 tons in 
November, 1930. The above statistics have been 
furnished to us by the National Federation of Iron and 
Steel Manufacturers, Caxton House, Tothill-street, 
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Tue Tecenovoeicar Instirvte or Great Brirar : 
Erratom.—We 


issue for December 25 last, we stated that the number 
of students enrolled at the present time was in the 
neighbourhood of 500. The actual figure lies between | 
3,000 and 4,000, and it may be added that the total | 
number enrolled since 1917, when the Institute was 
founded, is nearly 19,000, the students being situated 
in all parts of the English-speaking world. 


regret that, in referring to The Tech-/ 
nological Institute of Great Britain, on page 791 of our | 
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WetirmctTon Harsour Jusitee Fioatine Dock.— 
The 17,000-ton floating dock, built by Messrs. .Swan, 
Hunter, and Wigham Richardson, Limited, for the 
Wellington Harbour Board, which left the Tyne on 
July 15 in charge of two tugs owned by Messrs. L. Smit 
and Company, Rotterdam, arrived safely at Wellington, 
New Zealand, on December 28. The dock has a lifting 
capacity of 17,000 tons, is of the sectional box, self- 
docking type, and has an overal) length of 584 ft. and 
a width of 117 ft. 6in. The long and hazardous tow of 


Fie. 4. Cotumn Unper TEsrT. 


about 13,500 miles from the Tyne has been accomplished 
expeditiously and without untoward incident. The 
route followed was via Gibraltar, the Suez Canal, Malacca 
Strait, Torres Strait between New Guinea and Queens- 
land, and then down the west side of the Great Barrier 
Reef. The dock reached Tandjong Priok, Java, about 
the middle of October, her progress having averaged 
about 100 nautical miles a day. The speed of the 
remainder of the voyage, however, was not so great. 
owing to adverse currents and gales. 
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Offices for Publication and Advertisements, 
35 cng aay HO pr Strand, London, aay 
esire to call the attention of our readers 
the by that the above is our SOLE EDDRESS, 
and that no connection exists between this 
Jo and any other publications bearing 
somewhat similar titles. 
TeLecrapuic f “ ENGINEERING,” WESTRAND, 
ADDRESS LONDON. 
TeLersone NumBper—TEMPLE BAR 3663 
(2 lines). 








- SUBSCRIPTIONS, ‘HOME AND POREIGN. 


“ ENGINEERING ” may be ordered from any 
newsagent in town and country and at railway book- 
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THE SKILLED MAN. 


Lire has been defined as the continuous adjust- 
ment of the organism to its environment, and that 
continuous adjustment to changing conditions was 
essential to the permanent prosperity of the engi- 
neering industry was substantially the text of the 
thoughtful presidential address of Major F. L. 
Watson, M.C., T.D., to the Yorkshire Branch of the 
Institution of Mechanical Engineers on Dec. 10, last. 
This doctrine has long been much at a discount 
in this country, where the skill required for meeting 
| novel conditions has commonly been undervalued 
|in comparison with executive and business ability. 
| Major Watson seemed rather inclined to regard this as 
a phenomenon of recent growth, but we believe that 
| past experience hardly supports this view. Indeed, 
in his famous History ‘of the Peninsular War, Napier 
notes that when any exceptional engineering diffi- 
culty had to be solved, it was entrusted to Colonel 
Henry Sturgeon, who was “skilled to excellence 
in almost every branch of war,” and had so pre- 
possessing a personality “that envy oifered no bar 
to admiration.” Nevertheless, Napier complains 
that great as were Sturgeon’s services, “his merits 
passed unnoticed in the public despatches.” In 
another place, Napier adds that Colonel Sturgeon 
had less executive ability than some less-gifted 
officers, so that it was sometimes considered advis- 
able to entrust to others the execution of Sturgeon’s 
designs. 

This instance illustrates the fact, which no one 
disputes, that the creative artist is not necessarily 
a good business man. Insight into scientific and 
mechanical principles is by no means invariably 
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the successful management of men, but this admis- 
sion seems, unfortunately, to be interpreted by 
politicians, such as Lord Passfield and Mr. Montague 
(late Under-Secretary for Air), as implying that the 
very possession of technical or scientific knowledge 
disqualifies a man for any administrative post. 

As Major Watson pointed out, however, most of 
our great engineering firms were founded and 
brought to prosperity by men with just the qualifica- 
tions now too frequently regarded as a bar to 
positions in which are vested the control of policy. 
To-day, the realiy prosperous undertakings are 
largely those connected with the newer industries, 
in which the skilled man is often not merely on the 
directorate, but has actually founded the firm and 
controls its policy. In many of the engineering 
and chemical establishments founded in pioneering 
days, the expert director on his retirement or 
demise was too often succeeded by someone with 
not more than an elementary knowledge of either 
science or mechanics, and as men are naturally 
prone to magnify the importance of such quali- 
ties as they themselves possess, and to depreciate 
ability of a different type the contention arose 
that salesmanship and business ability were the 
sole essentials to success. For long this creed, 
which dates from perhaps the ‘sixties of last 
century, found much justification. Our pioneers, 
who as noted above, were skilled men, had estab- 
lished such a lead, that the momentum already 
acquired sufficed to maintain a fair rate of progress. 
Why, the business man asked, should costly experi- 
ments be undertaken in the search for improvement, 
when the whole output could be readily marketed as 
it stood ? It is perhaps not without its significance 
that Mr. Joseph Chamberlain acquired his business 
experience in a concern which had a monopoly of 
a product in world-wide use, and which, as sub- 
sequent years have shown, was scarcely capable of 
improvement. Had his experience been obtained in 
a firm developing a new industry he would hardly 
have fathered the disastrous Electric Lighting Act 
of 1883, which robbed us of the lead which our 
pioneers had established in the heavy electrical 
trades. A similar, but, of course, much_less- 
pronounced monopoly had been established in many 
branches of engineering, and the need for further 
pioneering ceased to be admitted. Thus, Sir Charles 
Parsons found it necessary to proceed alone with 
the development of the steam turbine; marine 
engine builders began to rely wholly on Lloyds’ 
rules and Lloyds’ surveyors to do their thinking for 
them, and as late as 1890, leading firms, both on 
the Tyne and the Thames, declared that they would 
not tolerate a ‘scientific man” about the place. 
When the Diesel engine made its challenge, few 
builders of marine engines had men qualified to 
take up its practicalisation. Indeed, a little earlier, 
in the eighties, the majority of draughtsmen in 
marine engineering works could not solve a quadratic 
equation. Matters, of course, improved later, but 
the idea became widespread that, what Major 
Watson describes as the meanest of all slogans, 
“ Safety first,” pointed to the policy of purchasing 
improvements ready-made from abroad, rather than 
in providing a staff competent to solve the novel 
problems as they arose. 

The worst of it is that the disastrous policy in 
question is by some directors actually made the 
basis of a claim to commendation. A particularly 
distressing example of this attitude of mind was 
provided at the recent general meeting of a manu- 
facturing company. According to the report issued 
to the press, this company during the past two years 
has brought to this country from Denmark the 
manufacture of automatic vending machines, from 
Holland the making of slicing machines, from 
Belgium the making of certain types of weighing 
machines, and from the United States the manu- 
facture of vacuum cleaners. 

Now, there is not a single item in the above list 
which for its design necessitated the services of a 
genius. Each and every one of them—or rather, 
equally good equivalents—could quite well have 
been developed here by our own men, who, where 
they are given the chance, as in the newer indus- 
tries, prove their ability to more than hold their 
own with the best foreign designers. Not the least 
disturbing of the indirect drawbacks inherent in 
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the short-sighted policy in question is that, in|are made by machine in the main factory. The 
many cases at least, the British purchasers of|technical school cannot provide the training 
foreign licences secures only the home market, and |required. The necessary plant is costly, and there 
are definitely restricted from selling abroad. Now | is great difficulty in selling the products of the school 
our imports have to be paid for by exports, and the shop. Moreover, heavy forge work and heavy cast- 
purchaser of rights to foreign patents, thus restricted, | ings could not possibly be produced in a technical 
does nothing to help our international trade, whilst | school, and for such products a high standard of 





the fees he pays (in most cases quite unnecessarily) 
to the licenser go to help the foreigner. 

At a recent meeting of the South Western Branch 
of the Institution of Mechanical Engineers, Admiral 


Goodwin noted that whilst the marine Diesel engine 


could, no doubt, have been developed here, the 
process would have cost perhaps 50,000/., a sum 
which we understand is just about one-third that 
expended in a single year by one of our leading 
electrical engineering firms on development and 
research. This expenditure has, moreover, on 
found to pay. Indeed, the cost of their extensive 
research laboratories is more than made good by 
the royalties received from foreigners. 

Of course, much that goes by the name of research 
is hardly worthy of the title, and many, adopting 
as their slogan the maxim promulgated in the 
nineteenth century, that science is measurement, 
seem to think that so long as they measure some- 
thing their results must necessarily be of value. 
In this connection, we think that the Department 
of Scientific and Industrial Research has not always 
been above criticism and that it has supported on 
occasion, proposals which could not possibly lead 
to useful results, as a reference to those qualified in 
the particular line of investigation in question, 
would have made manifest at the outset. It may be 
said, however, that indifferent as may have been 
at times the apparatus and scheme of work, the 
grantee received, at least, a useful training in the 
art of measurement, which might prove of service 
elsewhere. Here again, we are met with the modern 
tendency, against which Major Watson protests, to 
lump together all skilled men as being of approxi- 
mately equal value. On the academic side the 
tendency has long been to give small scholarships and 
grants to the maximum number of candidates, with 
the result of much mediocre work, whilst it would 
be socially much more advantageous to make fairly 
lavish grants to the limited number of really able 
men, which is all that is ever available in any one 
year. On the industrial side, the trade unions make 
no distinction between their skilled and semi-skilled 


skill is essential. 





| PATENT RIGHTS AND THE LAW 
| OF MASTER AND SERVANTS. 


THE question whether, and to what extent, a 
|servant is entitled to the benefit of inventions 
| worked out during his employer’s time is generally 
| settled, once for all, in the agreement to employ. 
It sometimes happens, however, that there is no 
lsuch agreement. The matter then has to be 
determined on general principles. 

| In a case which was recently heard and decided 
|by Mr. Justice Furwell (Adamson v. Kenworthy, 
November 17, 1931) the plaintiffs claimed a declara- 
| tion that a certain invention relating to brakes for 
leranes taken out by the defendants was their 
| property. The defendant denied this, and counter- 
| claimed for damages for infringement. It appeared 
|that the defendant, who was originally employed 
| by the plaintiffs’ firm when he was a boy, remained 
|in their service until 1927, when he was a leading 
draughtsman in their office. Prior to 1923 the 
| plaintiffs were making a crane which was unsatis- 
factory in this respect—the brake was not efficient. 
|In 1924, they were minded to design another brake, 
a “‘dry ” brake, and instructed one of their draughts- 
men to prepare the necessary designs. He did so, 
but the brake did not work well in that it “ chat- 
tered.” Although this difficulty was partially 
overcome, the brake was still unsatisfactory, being 
rather too expensive. The defendant was then 
instructed to get out a new design. He did so, 
and after some further difficulties were overcome 
he eventually produced a design which was satis- 
factory, and a patent for it was eventually granted 
on September 8, 1924, in the name of the defendant. 
Cranes having been manufactured which were fitted 
with the patent brake, the defendant made a 
claim for some pecuniary benefit. The learned 
judge, however, came to the conclusion on the 
facts before him, that, although the real working 
out of the invention was effected by the defendant, 
it was effected by him as a result of instructions 








members, ar 1 the business man and accountant is 
prone to follow suit, since distinctions in skill do not 
lend themselves to expression by figures in a return. 
The old Guilds would not tolerate idle or incompetent 


members, and in this respect the trades unions have | 


proved unworthy successors. One of the present 
day troubles is that the semi-skilled man engaged 
in machine work can make as much or more than 
the expert in the tool room or machine building 
shop. It requires time and application as well as 
gifts of nature to acquire the standard of skill now 
necessary in the tool room if the machine minder is 
to be kept going, and at present those who have 
it benefit little either in cash or status. The 
supply, accordingly, could hardly be sustained were 
it not that the ekilled min, whether craftsman or 
designer, enjoys the exercise of his powers. Never- 
theless, there would seem to be a certain significance 


in a government inquiry into labour conditions in | 


the United States, published a few years ago. 
It was noted that in certain works in Detroit, in 
which the machine minders made materially more 
than the usual rates, whilst the tool room men 
were accorded no corresponding advantage, the 
“turaover of labow ” though small in the shops 
was exceptionally large in the tool room. Appar- 
ently, the men there resented the loss of status, 
which they enjoyed in other factories. 

One difficulty on which Major Watson com- 
mented, was that of training successors to the 
specially skilled craftsman of to-day. The average 
youth can make more money as a machine tender 
than as an apprentice, but there is also the additional 
difficulty that in these days of mass production 
many works are ill adapted for the giving of a 
thorough training in craftsmanship. Some success 
has, Major Watson stated, been attained in France, 
with a system in which apprentices, grouped in a 
special shop, make by hand the same products as 


from his employers, and in the course of his duties 
asadraughtsman. This being so, the learned judge 
said that if the plaintiffs had themselves taken on 
| the patent, the defendant could not have claimed 
any share therein. In the event judgment was 
entered for the plaintiffs. 

The following passage in the judgment is of 
considerable interest. His lordship said :— 

“T think it is clearly established that an inven- 
| tion made by a person in the employment of another 
person is not necessarily the property of the 
employer ; it is in each case a question to be deter- 
mined from the particular facts of the employment, 
and the circumstances, under which the particular 
| invention was made. But in my judgment a person 
| who is employed as a draughtsman in an engineering 
| works, for example, is, at any rate prima facie, 
| under an obligation to use his best abilities to carry 
out the work which is entrusted to him. If he is 
instructed to prepare a design for a particular thing, 
it is his duty to prepare the best design for the 
purpose that he can, and if he has any ingenuity 
or any inventive ability, to exercise that ingenuity 
and that inventive ability in order to give effect 
to the instructions that he has received. That that 
is the law, I think, appears from (amongst others) 
a case before Mr. Justice Eve to which I was 
referred—namely, British Reinforced Concrete Engi- 
neering Company, Limited, v. Lind (34 R.P.C. 101). 

“In my judgment a draughtsman—I am only 
dealing with a draughtsman at the moment—in an 
engineering draughtsman’s office does not do his 
duty to his employer when he is instructed to 
prepare a design for the purpose of getting over a 
known difficulty or for the purpose of arriving 
at a solution of a problem, if he does not exercise, 
among other things, such skill and inventive faculty 
as he may possess. In my judgment it is part of 
his duty, and part of that which he is paid to do, 





to produce under those circumstances the best 
design that he is capable of producing. It may 
be that in some cases the employer requires and 
obtains an express agreement in writing between 
himself and the employee providing for inventions 
that may be made, but in the absence of any 
agreement of such a kind as that, I desire to guard 
myself against suggesting that every invention 
which is made by a person, even though he is a 
draughtsman in an office in an engineering firm, 
necessarily belongs to the firm. I am not suggesting 
that for a moment. I can well conceive that such 
a person might make an invention in respect of 
something which is outside his work altogether, 
which might have nothing to do with the work 
upon which his employers are engaged, and, of 
course, an invention of that sort would be the 
draughtsman’s own property. But in my judg- 
ment, if a draughtsman is instructed to prepare a 
design for the purpose of solving a known difficulty 
or a known problem, it is his business and his duty 
to do the best he can to produce the best design he 
can, using all the abilities which he may have, and 
if he does produce a design which solves the problem, 
as a result of the instructions that he has been given 
by his employer, then, prima facie at any rate, the 
design and the invention is the property of the 
employer and not of the employee.” 

So much for the ordinary case of master and 
servant. Another question sometimes arises when 
an inventor employs a workman to help him to put 
the proposed invention into shape. In such a case, 
where the leading idea of the invention is the master’s 
and the workman’s variations or additions are steps 
subsidiary and ancillary to that idea, there the 
master is in law permitted to include in his monopoly 
all such variations and additions as if he were in fact, 
the true and first inventor of them. 








SYDNEY HARBOUR BRIDGE. 

As at present arranged, the Sydney Harbour 
Bridge will be opened for traffic on Saturday, 
March 19. The Governor will preside over the 
ceremony and the formal declaration of opening 
will be made by the Premier. Aircraft, liners, ferry 
boats and other craft will take part in the display 
which is to follow the opening. while a procession 
will also be arranged which will pass through 
Sydney and over the bridge to North Sydney. It 
is peculiarly appropriate that the procession is to 
include an historical section, as the history of the 
bridge forms no unimportant item in the history of 
the city with which it is connected. As long ago 
as the year 1791, Erasmus Darwin, grandfather of 
Charles Darwin, referred to a future arch bridge 
across the harbour, in a poem entitled ‘“‘ The Visit 
of Hope to Sydney Cove.” That this far-away 
poetic fancy was not so divorced from reality as 
the dreams of poets frequently are, is illustrated 
by the fact that it was only some twenty-four years 
later that the first definite engineering proposal 
for a bridge was made by Francis H. Greenway, the 
Government Architect. 

Little is now known of the details of Greenway’s 
proposal, and the earliest recorded drawing of a 
bridge to connect Sydney with North Sydney was 
made in 1857 by Peter Henderson, who had been 
associated with Brunel. Many projects were put 
forward in later years ; in 1878, W. C. Bennett, the 
Commissioner for Roads, suggested a floating bridge, 
and in 1879, T. S. Parrot prepared a sketch of a 
seven-span truss bridge. The whole subject took 
a more definite shape in 1880, when J. E. Garbett, 
representing a company, offered to construct a high- 
level bridge to the North Shore at a cost of 850,000/. 
on condition that the Government guaranteed, for 
a period of twenty years, an amount equal to 
3} per cent. on the cost of construction. This offer 
was accepted in 1881, and Mr. Garbett deposited 
5,000/. as security. Owing to a change of Govern- 
ment, however, the matter was not proceeded with 
and the deposit was returned in the following year. 
Sir John Fowler later prepared plans for a suspen- 
sion bridge at an estimated cost of 400,000/. 

In addition to bridges, various tunnels under the 
harbour have been suggested. The first proposal 
of this kind was made by Mr. C. O'Neill in 1885, 
and in 1887 the Government was asked to guarantee 





4 per cent. on 450,000/. to cover the construction 
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of a road tunnel and a railway tunnel. 
the whole subject was growing and, following public 
agitation, the Government appointed a Royal 
Commission in 1890 to report on the matter. This 
Commission presented its report in 1891 and, while 
it did not recommend that anything should be 
done at the time, expressed the opinion that if a 
connection was to be made it should, if possible, 
be by means of a high-level bridge. Between 1896 
and 1899, four private bills to cover the construction 
of either bridges or tunnels were presented to 
Parliament, and in 1900 no less than 24 schemes 
for the construction of a bridge were brought 
forward. 

This activity and interest led to the appointment 
of an Advisory Board by the Minister of Public 
Works. This Board called for tenders and designs 
for a bridge in 1901, and as a result received 12 
proposals. One of these, submitted by Messrs. 
Alexander Findlay and Company, of Motherwell, 
was for an arch bridge of 2,100 ft. span. The 
stresses in the various designs were checked by 
Professor Warren, Mr. H. Dare and Dr. J. J. C. Brad- 
field, and after consideration of the various proposals, 
the Board recommended the tender of Messrs. J. 
Stewart and Company for a cantilver bridge with 
a centre span of 1,200 ft. The estimated cost of 
the bridge and approaches was 1,940,050/. Although 
it would appear that at this time the construction 
of a bridge was almost proceeded with, a change of 
Ministry coupled with financial depression, caused 
the whole matter to be dropped yet again. 

The next step was the appointment of a Royal 
Commission, in 1908, to report on the whole question 
of communication between Sydney and North 
Sydney. This Commission proposed railway and 
road tunnels, or subway, but, as had happened 
before, the proposed scheme was not proceeded 
with, owing to a change of Government. During 
the regime of the next Ministry, in July, 1911, it 
was announced that proposals for a road bridge and 
a railway subway should be immediately submitted 
to the Public Works Committee. Dr. Bradfield, who 
was at that time Principal Designing Engineer, 
opposed both the proposals on the grounds that 
the suggested bridge from Dawes Point to McMahons 
Point, as recommended by the Advisory Board, 
would be a menace to navigation, and that the 
subway gradients were unsuitable. He was given 
permission to submit designs for a bridge from 
Dawes Point to Milson Point. Much controversy 
followed at this stage, and there was considerable 
opposition founded on the idea that a bridge 
would destroy the natural beauty of the harbour. 
Dr. Bradfield, however, pointed out that subways 
to give the same accommodation as the proposed 
bridge would cost some 2,000,000/. more, and that 
the subway scheme had the great objection that 
it limited the dredged depth of the harbour to 
40 ft. The development of shipping might well 
call for a greater depth than that in the future. 
Mr. David Hay, of Messrs. Mott and Hay, came to 
Sydney at the request of the Government, to advise 
on the whole subject of cross-harbour communica- 
tion. He agreed with Dr. Bradfield that a bridge 
was the best solution of the problem, and stated 
that the location chosen by him was the most 
suitable. 

The long controversy approached its termination 
on July 18, 1913, when the Public Works Committee 
definitely decided on a bridge, to carry four lines of 
railway, 35 ft. and 17 ft. 6 in. roadways, and a footway 
15 ft. wide. The bridge was to be of one clear span 
from shore too shore and to provide 170 ft. clear 
headway for shipping at the centre. Dr. Bradfield 
had submitted alternative designs for cantilever, 
arch and suspension bridges and recommended the 
cantilever hridge for adoption. At that time it was 
considered that the design of an arch bridge did 
not involve any insoluble problem, but that its 
erection might introduce difficulties. It may 
incidentally be noted that Messrs. Alexander 
Findlay in their proposal of 1901 for a 2,100 ft. 
Span arch, proposed to erect a falsework, but in 
view of the depth of silt overlying the rock in the 
harbour, the Advisory Board did not think the 
proposal a practicable one. 

Early in 1914, Dr. Bradfield was instructed to 
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long-span bridges and underground railway system 
of the principal cities of the world before under- 
taking the construction of the proposed bridge and 
transit system for Sydney. He returned and 
reported in 1915, but the great war had broken out 
in the meantime and nothing further was done 
until September 1921, when tenders for the bridge 
were advertised. Dr. Bradfield was again instructed 


in other countries, and as a result of his investiga- 
tions decided that an arch bridge could be success- 
fully erected. He estimated that it would be at 
least 350,0001. cheaper than a cantilever bridge. 
Matters then took definite shape and on Novem- 
ber 24, 1922, an Act to cover the construction of a 
high-level cantilever or arch bridge from Dawes 
Point to Milson Point was sanctioned. 

The later history of the bridge following the 
acceptance of the tenders of Messrs. Dorman, Long 
and Company, Limited, we need not deal with here, 
as we have described both the bridge and its erec- 
tion very fully in the past. The interesting his- 
torical information on which this note is largely 
concerned is based on broadcast addresses given 
by Dr. Bradfield in Australia. We have to thank 
him for a copy of the matter constituting them. A 
further interesting point may, however, be quoted 
as bearing on Dr. Bradfield’s continued conviction 
that a bridge was a better solution of the problem of 
cross-harbour transport than a subway would have 
been. The point concerns a comparison between 
the Philadelphia-Camden Bridge and the Holland 
Tunnel. The bridge, which is 9,570 ft. long and 
cost 36,000,000 dols., provides for 10 lanes of 
traffic, the cost, therefore, being 3,600,000 dols. per 
lane. The Holland Tunnel, 9,228 ft. long, provides 
for four lanes of traffic and cost 48,000,000 dols., or 
12,000,000 dols. per lane of traffic. In the year 
1929, 10,977,910 vehicles passed through the 
tunnel, and 11,615,000 over the bridge. In that 
year the maintenance cost of the tunnel was 
370,000 dols. per lane of traffic, the corresponding 
figure for the bridge being 64,700 dols. per lane of 
traffic, with only six lanes in service. It is esti- 
mated that with 10 lanes in service the cost will be 
only 55,000 dols. per lane. Clearly, however, special 
local conditions must be considered. 








THE ENGINEERING OUTLOOK. 


I. Economic RETROSPECT AND PROSPECTS FOR 1932. 
At the end of 1930, it was apparent that no net 
improvement would be achieved during the year 
1931 in the general situation or in the position of 
the British engineering industry. It was even 
possible to foresee that progressive deterioration 
would continue during the year. But the extent 
to which the momentum of economic decline would 
be aggravated by political and economic unwisdom 
could not have been predicted. In this respect the 
forecast made last year in this series of articles 
understated the difficulties with which the engineer- 
ing industry would have to contend during 1931. 
The only available indices of production bearing 
on the engineering industry, are those published 
by the Board of Trade for Engineering and Ship- 
building, and by the London and Cambridge 
Economic Service for the Iron and Steel Group. 
These indices are shown in Table I, below. 
As regards the first of these indices, it might be 
expected that the inclusion of shipbuilding would 
unduly depress the figures during the current year. 
As regards the second there is an inadequate repre- 
sentation of engineering proper, which is heavily 
overweighted by iron, steel, and shipbuilding, and 
here the figure resulting is clearly too low. Another 
criterion is afforded by figures of employment 
arrived at by deducting the recorded numbers 
unemployed from the numbers insured against 
unemployment in the engineering groups as shown 
in Table II. The first two columns in this table are 
official figures of the Ministry of Labour and refer 
to the same date. The resultant figure in the third 
column may therefore, be accepted as comparable 
and accurate within narrow limits. 
From Table II it would appear that, assuming 
output per head to have remained constant, the 
level of production in the middle of 1931 was 





proceed abroad and make himself familiar with the 


to proceed abroad to report on what had been done | — 


| 1929, or 84 per cent. of the 1924 level. Broadly, 
the Board of Trade production index is corroborated, 
though it may be doubted whether it does not err 


TABLE I.—Jndices of Production (1924 = 100). 





a ae Wie [ron and Steel 
Shipbuilding. Group. 
1924 = : ¥ | 100 | 100 
1925 #5 om 86-2 
1926 50-0 
1927— 
ast, Qr | 103-4 
2nd ,, e 116-0 
3rd > 115°2 111-3 
4th ,, | 112-0 
1928— 
~~ Qr f| 110-1 
2n R j 107-7 
8rd | iT MieedilD 94-9 
4th ,, \ 100-8 
1929— 
Ist Qr. 120-0 | 109-1 
2nd ,, 124-7 114°8 
8rd ,, 119-3 116-4 
4th ,, 119-6 | 115-9 
1930— 
Ist Qr. 125-5 | 418-1 
2nd ,, 122-6 104-1 
8rd , 112-2 85-2 
4th ,, 105-9 72-9 
1931— 
Ist Qr. 102-5 63-2 
2nd ,, 98-7 55-8 
3rd 91-3 49-1 


on the high side, especially having regard to the 
fact that it includes shipbuilding. A further useful 
index is the United Kingdom consumption of iron 
Taste Il.—Employment in British Engineering Industry. 


Number | Number | Number 
Insured. | CoeeNeS Employed. 
; ‘ 


| 
| 
| 
| 
| 


July, 1923 1,115,940 192,738 | 932,202 
» 1924 1,080,000 | 133,236 | 946.764 
1925 1,100,850 | 122,439 978,411 
1926 1,100,350 | 176,150 924,200 
1927 | 1,094,150 99,763 994,387 
1928 1,075,330 103,386 971,944 
1929 1,100,770 | 89,650 1,011,120 
1930 .| 1,116,970 177,181 939,789 
1931 1,106,600 296,039 810,561 
and steel. The deduced consumption is given in 
Table ITI. 


Here again, making allowance for non-engineering 
consumption, which must have declined more 
heavily than that of the engineering industry, a 
falling off in activity of the same order of magnitude 
is indicated. Until the preliminary results of the 
1930 Census of Production are available, and they 
are being prepared with commendable promptitude, 
it will not be possible to get closer to the truth. 
It would appear, however, that engineering output 


TaBLeE IIl.—United Kingdom Iron and Steel Consumption 














(Tons). 
| | | 
Monthly | Net | British U.K. 
Average. Production. Imports. Exports. |Consumption. 
| 
1924 , | 1,292,400 201,690 320,953 1,173,100 
1925 .| 1,137,300 225,923 310,947 1,052,300 
1926 es 504,500 310,312 248,994 565,800 
1927 .., 1,365,800 366,077 349,684 1,382,200 
1928 .| 1,260,800 240,747 355,038 1,146,500 
1929 ., 1,435,400 234,448 364,962 1,304,900 
1930 ..| 1,124,600 241,335 263,160 1,102,800 
164,123 812,772 


1931 o« 742,500* 234,395 


. Estimated on incomplete returns. 


in 1931 was between 75 and 85 per cent. of the 
1929 level and that until the end of the third 
quarter of 1931, it was still declining progressively. 
Further, the severity of the depression has caused a 
net efflux of workpeople from the industry as 
measured by insurance statistics, while the number 
of unemployed was probably higher and the number 
of employed lower than in any post-war year. 

This result has been brought about by a con- 
traction both of the Home market and of export 
markets, the latter having been distinctly more 
severe than the former. Assuming that the Home 
market for machinery has declined a little less 
than British production it would appear that net 
imports of machinery have maintained their pro- 
portion of the market at a little more than 80 per 
cent. of the 1929 level. The figures for recent 
years are given in Table IV. 





roughly 80 per cent. of that which prevailed in 


It would not appear from Table IV that any 
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major changes in the quality or nature of these | 
imports has occurred. The extreme rigidity of the | 
value per ton figure in a period of rapidly falling | 


prices is a testimony to the difficulty of reducing 


TABLE IV.—-United Kingdom Retained Imports 


of Machinery. 


Declared 
Value 


Volume 
Tons 


Value per 
Ton 


£ 
5,940,866 
8,202,301 
9,290,777 


5.645 
2,416 


88.044° 14,086,644 


* Estimated on incomplete returns 


production costs in the industrial as opposed to 
agricultural countries. British exports of machinery | 
for the same period are given in Table V below. 

It will be seen from Table V that 1931 has 
achieved the melancholy distinction of a low record 
both for volume and value of machinery exports 
for any of the years recorded. Considerably lower 
than in any post war year, the volume of these | 
exports is for the first time less than half the level 
of 1913 so that in spite of an average value per ton | 
double the pre-war value, their aggregate nominal | 
value is actually less. The slight rise in value per | 
ton as compared with last year is the result of a | 
change in the constituents of the total. The | 
absence of any downward movement again points 
to the deadlock in the costs of industrial countries | 


already noted in connection with imports. 


TasLe V.— United Kingdom Exports of Machinery. 


Declared 
Value 


Volume 
Tons 


Value per 


Year Ton 


‘ 
33,602,474 
$4,516,164 
44,782,960 
40,163,045 
45,686,987 
49,943 569 
53,721,526 
54,350,821 
46, 361 
82,629,800 


68,389 
432,486 
463,447 
517,152 
476,333 
512,460 
565,960 
562,263 
481,345 
326,064¢ 
| 


* Estimated on incomplete returns. 


The picture presented by the above statistics 
is too plain to need any elaboration. It remains 
to distinguish the factors external to the industry, 
and internal, which have operated in 1931 and are 
to be anticipated in 1932. At the beginning of 
last year it was possible to acquit the engineering 
industry of any major responsibility for the decline 
which took place during 1930. Looking back over 
1931, it is clear that the industry has as regards its 
internal organisation, taken further steps to put its 
house in order, which in happier circumstances 
might have accelerated considerably the gradual 
return to pre-war levels of activity. Foremost 
amongst these may be mentioned the amicable 
adjustment of working conditions by the two parties 
in industry, on a basis which goes some way towards 
liquidating the legacy of unjustifiable optimism 
which characterised the Armistice period. Consider- 
ing the difficulties of re-organisation, particularly 
from the financial end during such times as the 
present, the progress of rationalisation must also be 
deemed satisfactory. Though it is well that such 
measures should have been taken and that they 
should be vigorously prosecuted, they have been 
powerless to reverse a tendency in economic affairs 
which is rapidly approaching the catastrophic. The 
collapse of export business, depending as it does in 
great measure on the purchasing power of agri- 
cultural and raw material producing countries, 
partioularly the British Dominions and Colonies, 
was beyond the control of the British engineering 
industry. This fundamental economic disorder 
was complicated by political developments in India 
and China, in which sphere the hopes of improve- 
ment which could be entertained last year have not 
materialised. The remaining export markets have 
also been affected in less degree by general stringency, 


| the resultant chaos. 


ENGINEERING. 


political discrimination and exchange control of 
various kinds. In the home market a persistent 
decline in consumption has followed contracted pur- 
chasing power, due to unemployment and the 
freezing-up of enterprise. Now that the slump has 
been in progress two years, the full effect of this 
decline has been communicated to the demand for 
capital goods, which are always the last to feel any 
change in the trend of business. 

In addition to these features, which are associated 
with any major economic depression, elements of 
crisis have developed in rapid succession throughout 
the year. The Central European crisis in June and 
July gave the first sign that things had reached 
breaking point in some places. The strain imposed 
by this crisis in London and its psychological effect 
provided a bad atmosphere for the reception of the 
May report, and led immediately to the “* economy 
crisis ’’ at the beginning of August. The economy 
crisis led directly to a political crisis, which ended 
in the General Election, but the balancing of the 
Budget and even the sweeping majority secured by 


| the National Government could not prevent or stay 
| the course of the financial crisis which resulted in 


the country going off the gold standard. Although 
this country may now be considered to be taking 
the necessary steps to meet its own problems, the 
position is unfortunately one which cannot be 
remedied by any one country alone. The check to 
unsound public finance and even the economy cam- 
paign is unlikely to result in any remission of taxa- 
tion during 1932. In ordinary circumstances, 
departure from the gold standard would have stimu- 
lated industrial activity in this country. As it is, 
the free exchange confers a bounty on exports and 
represents an obstacle to imports from other coun- 
tries which are still on gold. It may be doubted, 
however, whether these relative advantages are 
great enough to offset the absolute deterioration in 
world trade which is still in progress, and thus to 
maintain ‘or raise our level of industrial activity. 
The world is now engaged in an economic world 
war, the result of which is the rapid disintegration 
of international trade. Economic wars are no less 
destructive to business than military wars. It may 
well be that having gone so far, the quickest eventual 
solution will be reached by first establishing a world 
boycott of international trade and rebuilding from 
Viewed in this way high tariffs 
in this country might do much to accelerate the 
process. Possibly, the soundest ground for optim- 
ism at the beginning of 1932 is the difficulty of 
believing that matters can continue to get worse 
at their present rate for very long without causing 
a definite crash. Nor is this country by any means 
the least fortunately placed either to meet such a 
situation or to take a leading part in reconstruction. 
The process is likely to be painful, and even if inter- 
national realisation of the needs of the situation 
should be achieved early in the year, the initial 
stages of reconstruction are likely to be slow. The 
coming international conferences in January and 
February, at least provide a meeting ground on 
which the possibilities of co-operation can hardly 
fail to be discussed. By March, the principal 
elements of the situation should be much clearer. 
Even if there is then still a failure from the inter- 
national aspect, there remain solid hopes for this 
country in the meeting of the Imperial Economic 
Conference in the summer. From this, good results 
for the British engineering industry should eventu- 
ally emerge. To sum up, it would seem that the 
year 1932 should provide the final liquidation of the 
impossible circumstances which have brought about 
the present position of trade. If it does not, it is 
useless to speculate upon the economic prospects 
of the engineering industry. If it does, the year 
1932 is likely to be a year of great depression, but 
will probably be the worst for many years to come. 


ProcRess anp Recovery: Erratum.—In a note 
to a letter to the Editor by Sir Felix J. C. Pole, 
published in our issue of last week (page 789), we stated 
that certain words we had attributed to Sir Felix had 
also been reported by the Manchester Guardian. This was 
not the case, the words in question having been omitted 
in the brief report given in that journal, which concen- 


| trated upon another point in the speech to which we also 


referred, namely, Sir Felix Pole’s opinion that Mr. 
Bennett had no intention of allowing many manufactured 
articles to enter Canada. 
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The Jet-Wave Rectifier. By Jot. Hartmann. Copen- 
hagen: Danmarks Naturvidenskabelige Samfund. 
[Price 30 Kr.] 

At the British Association meetings in Leeds, in 
1927, and in Glasgow, in 1928, respectively, Dr. 
Hartmann read two communications, one on “ The 
Development of the Jet-Wave Rectifier,” a demon- 
stration being given of the rectifier, and the other 
on “The Jet-Wave and its Applications.” These 
papers were reprinted in our issues of September 9 
and 16, 1927, and September 14, 1928. They dealt 
with the theoretical studies carried out by Dr. 
Hartmann and his co-workers at the Royal Technical 
College, Copenhagen, and the more practical studies 
and applications at the Municipal Power Station 
of Copenhagen, and elsewhere. They proved to be 
of absorbing interest, and led to some interesting 
discussions regarding the far-reaching possibilities 
of the jet-wave principle, with which our readers 
are now doubtless familiar, as a new type of high 
capacity rectifier. 

The present volume is a further contribution 
to the literature of the subject, and includes not 
merely theoretical considerations, but a discussion 
of the industrial developments of the jet-wave 
rectifier and the many problems it has involved. 
It contains an account of the constructional develop- 
ment of the jet-wave rectifier from 1919 to 1929, 
the chief aim of the investigation being to render 
possible a safe design of jet-wave commutators 
and rectifiers suitable for various applications. The 
study is confined almost exclusively to the six- 
phase series type of rectifier, which consists of 
three two-phase commutators, or aggregates of 
commutators, connected to the three secondary 
windings of a three-phase transformer, thus 
establishing three double-phase rectifiers. These 
are connected in series, and the resulting voltage 
supplied by the aggregate is the sum. The re- 
sultant rectified voltage exhibits the normal six 
ripples per period, and the direct-current com- 
ponent is approximately 0-95 the maximum value 
of the phase voltages of the transformer secondary. 
The component commutators are generally mounted 
in a joint chamber which is kept filled with hydrogen, 
the gas best adapted, with the possible exception 
of helium, to absorb the energy of the spark in the 
time available. As the constant component of 
each of the three two-phase rectifiers is 0-637 E,, 
the voltage of the aggregate will have a constant 
component 1-911 E,, exhibiting six ripples to the 
period of the alternating voltage. 

In dealing with the applications of the 
synchronous and non-synchronous jet-waves in 
connection with jet-wave rectifiers, reference is 
made to the rapid development which has taken 
place. The synchronous jet-wave may be applied 
for the production of current and voltage images, 
as with the Joubert-Disc system, and also for relays 
and regulators, of which numerous systems and 
types have been developed, a characteristic feature 
being their rapid and accurate operation. The 
jet-wave also provides a means for producing 
vibrations synchronous with the wave or the current 
used in the production of the wave. A jet-wave 
vibrator has been developed which consists of a 
balance with a suitable natural frequency arranged 
symmetrically with regard to the impinging wave. 
The vibrator may be employed for the production 
of a jet chain, and has been made the subject of 
elaborate theoretical investigations with this end 
in view. In non-synchronous jet-wave apparatus, 
the wave caused by any change of current in the 
controlling circuit will reach the electrode in the 


course of the time : , and the uncertainty of this 


interval need not, in practical apparatus, be more 
than a few tenths of 1 per cent. Electro-magnetic 
mercury pumps have been developed, which are 
particularly adaptable to the small jet-wave 
systems. They have no moving parts except 
the mercury, and can be used with considerable 
advantage in a number of cases. 

Considerable progress has been made in the con- 
structional development of auxiliary electrodes, 
more especially for the tapping of the rectified 
current, the wedge electrode being brought into 
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prominence. The wedge electrode, which is com- 
bined with a tungsten knife main electrode, consists 
of a steel wedge placed in the axis of the jet wave 
with its edge perpendicular to the wave plane; 
the apex of the wedge must be at least half a wave 
length above the surface of the main electrode. 
The wedge commutator, as the combination is 
called, is a reliable device giving complete absence 
of wave deformation, and is one of the outstanding 
achievements of Dr. Hartmann’s investigations. 

It has been shown that, in order to commutate 
larger powers than can be dealt with by a single 
commutator, several may be operated in parallel, 
the jets of the groups being fed from a common 
reservoir, but with individual jet pipes. The 
group thus assumes the character of a unit commu- 
tator, the capacity of which may be raised to several 
hundred kilowatts. As the principle of manifold 
cutting may be used in each of the several commu- 
tators, the possibility of commutating extremely 
high voltages by means of groups is evident. An 
important section of Dr. Hartmann’s work deals 
with the application of the rectifier, under certain 
conditions, as a reversible system for transforming 
direct current into alternating current. This, if 
successful, may have far-reaching effects upon 
methods of power distribution. 

The jet-wave rectifier, as developed by Dr. Hart- 
mann, has now been produced for outputs up to 
300 kw. and for voltages up to 550. It is capable 
of still further development and application in 
view of its simplicity, low cost of production, 
immunity from the detrimental effects of short 
circuits, and possible employment in the develop- 
ment of high-tension direct-current transmission. 
Dr. Hartmann dealt with the last-mentioned appli- 
cation in a paper read at the Centenary Meeting 
of the British Association in September last. In 
this paper, which was reprinted on pages 654 and 
742 of our last volume, Dr. Hartmann first ex- 
plained the principles of what he terms “ spark- 
neglecting commutation’ in connection with the 
jet-wave commutator, and then dealt with the 
plate-jet, chain-jet, and spiral-jet forms, and their 
technical possibilities, which include the production 
of a direct-current transformer. This is now being 
experimentally investigated, and the results will 
be awaited with considerable interest. 


Patent Law for Chemists, Engineers and Executives, By 
Frep H. Ruopes. London: McGraw Hill Publishing 
Company, Limited. [Price 12s. 6d. net.]} 

Tus book deals with United States patent law and 

practice, not so much from the point of view of 

critically reviewing the cases as giving such a general 
idea of the subject as will enable engineers and others 
to follow more closely what can be done and what 
has to be done in connection with patenting in the 

United States of America. 

The chapters into which it is divided comprise 
the principal points which have to be borne in 
mind ; for instance, persons entitled to a U.S. patent; 
invention and discovery; utility and novelty; 
types of invention that are patentable; the date 
of invention ; and policy in respect to patents. 

One matter which sometimes troubles British 
applicants in the United States of America is that 
of whether an invention is a joint invention of 
two persons or should properly be described as an 
invention of one person, although assistance was 
obtained from another. This is dealt with from 
the American standpoint rather carefully, and is a 
matter of importance. The distinction between 
invention and discovery is emphasised by reference 
to a number of decided cases. 

A good deal of the matter applying to the early 
stages of an invention, such as the date of concep- 
tion and the date of reduction to practice, does not 
apply in the case of British subjects or others who 
have filed applications in a country foreign to the 
United States before the United States application 
is lodged, because, generally speaking, they cannot 
claim a priority right earlier than the date of filing 
in the foreign country, say, Great Britain. This has 
before now given rise to a certain amount of dis- 
content in what are known as interference proceed- 
ings, because the inventor in America may claim 
back even to a date two years prior to the date of 





his filing in America. This is a fundamental | sary to determine the stresses in aeroplane spars. 
differenge between American and British practice. |The theory was worked out by Berry, and tables 
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of the functions involved were prepared as an 


cation and the prosecution of an application hardly | official document for the aid of designers. 


interest British inventors directly, as they are not | 


In Vol. II more complicated problems are dis- 


likely to prepare or arrange for the direct prosecu- | cussed, but with similar attention to detail and to 


tion of American documents. On the other hand, 
they are very useful in enabling the procedure to be 
understood. The section on policy in respect to 
patents appears, from several aspects, to be one of 
the best sections in the book. It deals with the 
merits and demerits of keeping an invention secret, 
as distinct from obtaining a patent, and analyses 
the differences to be borne in mind in this direction 
between patents for processes and those for pro- 
ducts. From the latter standpoint it must, how- 
ever, be remembered that the patenting of products 
is a very different matter in the eyes of the different 
laws of the two countries. 

It is pointed out that, in deciding where foreign 
applications should be filed, regard should be paid 
to the character of the invention, which is, of course, 
true, and to give point to this it is said that an 
invention relating to dairy products might perhaps 
be patented in Denmark. The matter is not very 
important, but there is a slip here, because the 
Danish law specifically provides that inventions on 
articles of food cannot be patented in Denmark. 
The argument in question is not, however, affected. 

The section on policy gives a brief summary of 
the practice in several countries, such as Canada, 
France, and Germany. On the whole, the information 
contained in the book is very useful. 





Strength of Materials. Part I: Elementary Theory and 
Problems. Part II: Advanced Theory and Problems. 
By 8S. TrmosHenko, Professor of Engineering Mecha- 


nies, University of Michigan. London: Macmillan 
and Company. [Price: Part I, 15s. net; Part II, 
18s. net. ] 


THE title of Professor Timoshenko’s work is in some 
sense a misnomer, since the strength of materials 
is dealt with only in the concluding chapter of 
his second volume. The subject matter is really 
the determination of stresses, a subject to which the 
author has, as is well known, made a number of 
important contributions. 

The first volume is, the author states, devoted to 
elementary theory and problems, but, as a matter 
of fact, many of the latter would be considered 
fairly advanced by many writers of text books. 
Throughout, special attention has been paid to the 
detailed discussion of really practical problems. 
The treatment is so complete and so carefully 
explained that the reader can hardly go wrong, save 
by the exercise of an almost perverse ingenuity. 
As indicative of the thorough way in which the 
ground is covered, we may note that in the chapter 
on torsion, he includes not only the familiar problems 
of the stresses in round and square shafting, but also 
the resistance of thin rectangles and split tubes. 
The discussion of the deflection of helical springs 
finds an appropriate place in this chapter. The 
stresses in and the deflection of beams is treated with 
equal thoroughness, and we then have a chapter 
on statically-indeterminate systems, where methods 
are developed for computing the stresses in bridge 
portals, and in similar frame works of which rein- 
forced-concrete structures now provide many 
examples. Considére’s problem of the effect of 
plastic flow on the strength of solid metal beams 
is dealt with in a chapter entitled ‘“ Beams of 
Materials which do not follow Hooke’s law.” 

The simpler theory of the crankshaft is included 
in a chapter on combined bending and twist, but a 
footnote warns the reader of its inadequacy, and 
refers him to the second volume for a consideration 
of the effects of stress concentration. In practice, 
of course, where, as in aero-engines, weight must be 
cut to a minimum, the solution must always involve 
a somewhat large empirical element. This chapter 
is followed by one on the “ Energy of Strain,” in 
the course of which Castigliano’s principle of 
least work and Maxwell’s reciprocal theorem are 
both established. In concluding this section, atten- 
tion is drawn to the fact that cases do arise in which 
neither principle holds good, since the displacements 
are no longer proportional to the loads. One instance 
of this arose during the war, when it became neces 


| clarity of exposition. Whilst with moderate curva- 


tures, as in ordinary arches, the bending stresses 
may, without serious error, be regarded as varying 
linearly with the distance from the neutral line, 
this is very far from being true of the curved 
beams used in shearing machines, riveters and the 
like, or, to take a still more familiar example, in 
crane hooks. These problems are very fully dealt 
with in the second chapter of this volume, though 
more attention might, perhaps, have been paid 
to the radial stresses developed. These may be of 
very great importance in the case of I and box 
sections. The theory of thin plates forms the 
subject of the succeeding chapter. As is common 
knowledge, the mathematical theory is, in this 
case, far from satisfactory, save, perhaps, when the 
loading alternates from one side to the other. 
Ordinarily, plates are much stronger, and, appar- 
ently, stiffer than the theory indicates, since a 
small permanent set of negligible practical import- 
ance will make large changes in the intensity and 
distribution of the stresses. The buckling of bars, 
plates and shells is next discussed. The solution 
for a thin plate was obtained by Prof. G. H. Bryan 
in 1891. His method depended on comparing the 
energy of strain due to a small deformation with 
the external work due to the corresponding displace- 
ment of the load. If the latter be the greater, 
the conditions are unstable. Unwin seems to have 
been the first to give a rational theory of the 
buckling of flues, though his coefficient required 
correction. Stress concentrations form the subject 
of the next chapter. These are severe in keyways, 
and the author points out that they can be empiri- 
cally determined by means of Prandt]’s soap-film 
analogy. In practice, however, these concentrations 
of stress are commonly of little importance, at least 
in the case of tightly-driven keys, since, as Pro- 
fessor Haigh has shown, fatigue failures are unknown 
in the presence of heavy compressive stresses. 

Much light has been thrown on the effect of 
fillets by photo-elastic investigations, of which the 
author gives a general description. The final chap- 
ter of this volume is mainly a useful and compre- 
hensive summary of the properties of materials as 
disclosed by laboratory tests. 








THE LATE MR. W. DEFRIES. 


Ir is with a keen sense of personal loss that we 
record the death of Mr. Wolf Defries, which occurred 
after an operation, on December 24. Mr. Defries, 
who had been connected with London and London 
engineering circles during practically the whole course 
of his life, was known to a wide circle. He was seventy- 
one years of age at the time of his death, having been 
born in 1860. At the age of ten he was sent to Univer- 
sity College School, where he remained six years, when 
he passed the matriculation examination of the 
University of London. He then entered University 
College, Gower-street, remaining there for two years 
and working under Professors W. K. Clifford, Carey 
Foster, and Alexander Kennedy. He had hoped to 
remain longer and to take a degree, but at his father’s 
request left at the end of the two years and entered 
business. By devoting his evenings to study, however, 
he, unknown to his parents, qualified himself and passed 
the examinations for the B.A. degree of the University 
of London. This incident is illustrative of the remark- 
able powers of application and hard work which 
Defries had, and of which we have seen many illustra- 
tions. 

Defries’ father, Mr. Henry Defries, was head of the 
firm of Defries and Sons, but after leaving college the 
subject of our memoir did not immediately join the 
firm, but was placed with Mr. V. I. Feeny, of Queen 
Victoria-street and Bermondsey, where he served an 
apprenticeship of five years, passing through the 
drawing office and shops. He then joined his father’s 
firm and was engaged in a wide range of engineering 
activities. The firm combined a manufacturing 
business with merchanting, and were concerned with 
both mechanical and electrical engineering of various 
kinds. At about the time Defries joined the firm, they 
produced a “ Safety” paraffin oil, or kerosene, lamp. 





Many accidents and fires were caused by oil lamps, 
which were a common method of illumination in those 
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days, following overturning, or breakage of the reser- 
voir, and the Defries lamp, which had a metal con- 
tainer with a wick of circular form between inner and 
outer metal tubes, proved very successful. The firm 
also produced a pneumatic safety lamp and various 
electric signal and telegraph instruments. We believe 
they supplied glass-ware, lamps and similar material 
in large quantities to some of the railway companies. 

Defries was interested in bacteriological work, and 
the firm was connected with the Pasteur filter. As an 
illustration of their range of work in this connection, 
mention may be made of some ingenious indicators 
which they produced for use in connection with the 
sterilisation of bedding and clothes in hospitals. With 
thick mattresses, which were usually treated in the 
sterilising chamber in a tightly-coiled condition, it was 
difficult to know if the necessary sterilising tempera- 
ture had been reached in the centre of the mass. To 
obtain, in an inexpensive way, the necessary data on 
which future operations could be carried out, a series 
of lead-tin-bismuth alloys was prepared and drawn 
into wire about | mm. in diameter. By inserting short 
coils of these wires in glass tubes in the bundles, it 
was possible to ascertain the distribution and degree 
of temperature by the melting of the wires. The firm 
did much work in connection with theatre lighting and 
display work, as well as lighting effects for street 
decorations. They were extensively concerned in this 
way at the time of Queen Victoria’s Jubilee in 1887. 
It was shortly after this time that, in 1889, Defries 
joined the Institution of Mechanical Engineers, of 
which he was consequently a very old-standing Member. 
At a later date, Defries was concerned with a scheme 
to take over and operate part of the Thames Ironworks, 
which were then closed down, but, as far as we know, 
nothing came of the project. 

During the war, Defries was not able to fit himself 
into any direct line of work in the manufacture of 
munitions, but found a useful place in writing for, and 
editing publications for, the Ministry of Munitions. 
He was awarded an M.B.E. for this work. He was a 
skilled writer and good linguist, and shortly after the 
termination of the war began contributing articles to 
our columns, This connection gradually became 
definitely established, and although Defries was never 
actually on the staff of this journal, he was closely and 
continuously concerned with various spheres of work, 
and dealt with them regularly in our columns. His 
loss is a very real one, and not only his good nature 
and kindliness, but also his work, will be greatly 
missed from this office. 


REINFORCED BRICKWORK. 


Some time ago we described in these columns some 
Japanese examples of reinforced brickwork. There 
are a number of modifications of this form of construc- 
tion, and the general term is also taken to include 
brickwork in which wire meshing or fabric is embedded 
in the horizontal joints. One of the systems which 
the Japanese examples more nearly resemble is, how- 
ever, that illustrated by Figs. | to 4, on page 14. This 
is known as Ferrabrique, and was introduced by 
Mr. B. Morton, of the firm of Messrs. B. Morton and 
Sons, Manchester. This system is in use to a consider- 
able extent, especially in the north of England, and 
has been adapted to ordinary straightforward con- 
struction, as well as more intricate work, such as 
retaining walls, fire escape staircases, chimneys, sewers, 
bunkers, &c. 

The system makes necessary special forms of bricks, 
as will be obvious from Fig. 1, and the attached 
details. The method consists of threading the bricks 
over reinforcing bars arranged at right angles to the 
courses. At intervels, usually of every three courses 
or 80, steel mesh reinforcement may be laid between 
the courses, often, as shown, alternately near the front 
and back faces. Reinforced belts or string courses 
may also be introduced. For columns, as indicated, 
the reinforcement may be of stouter bars, running 
vertically up through the column bricks only, the 
bond across the wall being increased by the use, at 
intervals of four courses, of steel plates of the style 
shown in the detail sketch. The special bricks are 
usually 9 in. by 4} in. Sy 3 in., and are made with 
slots or grooves enabling them to be set round or 
between the reinforcing rods previously set in position. 
The holes and grooves are filled with cement mortar 
as building proceeds. The process requires no shutter- 
ing, which makes the work expeditious, and the brick- 
work can take its load almost immediately. 

Fig. 2 shows an interesting example of work in a 
basement and sub-basement in Manchester. This is, 
we believe, a unique case, as the wall had to be faced 
with glazed bricks. In the ordinary case this would 
have been accomplished by means of a facing of glazed 
bricks or tiles. In this example, however, it was found 
possible to use grooved glazed bricks forming an integral 
part of the structure, Actually this resulted in a 
very valuable saving of space. In the illustration a 





corner column will be seen under construction. The 
steel plates previously referred to are plainly visible. 
In another case of a printing works, columins, walls 
and also the chimney stack were of this construction. 
In this instance pre-cast concrete blocks of similar 
form were employed, but of a depth of 6} in., equivalent 
to two courses of brickwork. This reduced the number 
to be handled, while still giving a reasonably sized 
unit for manipulation. 

Fig. 3 shows surface works at a colliery. Here 
timber structures for gantries, screening plant, &c., 
were renewed in brick and concrete. The supporting 
columns and enclosing walls were erected in position 
during working hours, without interfering with the 
existing timber structure. At the same time, the 
overhead beams and slabs for the gantry decks and 
screen floors were being prepared as pre-cast units. 
At week-ends and holidays, when work at the colliery 
was stopped, these units were placed in position 
on the top of Ferrabrique columns, and grouted up, 
so that the new structure, so far as it went, was then 
ready for use on the resumption of work. The timber- 
work was demolished and removed. This work, on a 
considerable scale, was completed without the loss of 
a single working hour. 

In order to demonstrate the strength of this form of 
construction, the test shown in Fig. 4 was carried out. 
The column tested was 13 ft. long and of 9in. by 9 in. 
cross-section. It is of Accrington engineering quality 
bricks, set in 2: 1 cement mortar. The reinforcement 
is of four l-in. vertical steel rods, with transverse steel 
plates, 4 in. thick, placed at every fourth course. The 
column only failed in the hydraulic testing machine 
under a load of 220 tons. 

We are indebted to Mr. R. H. Garvie, 88, Mosley- 
street, Manchester, for the above information. 








ANNUALS AND REFERENCE BOOKS. 


Jane’s All the World’s Aircraft.—It would appear 
from the 1931 edition of this valuable reference book 
that the world’s aircraft industry has suffered less than 
most other industries from the depression that has 
characterised 1931. There has been a general develop- 
ment in the design of aircraft and aero engines, and an 
increase in the traffic on the air transport lines which 
augur well for these industries when the economic 
conditions again return to the normal. Although our 
readers are doubtless well acquainted with the nature 
of the book, we may mention that its object is to 
record the developments in service and civil aviation 
throughout the world and to give in a convenient form 
illustrations and data relating to all aeroplanes, aero 
engines and airships at present in use. The task of 
collecting the vast amount of data required must be a 
colossal one, but it has been well done in spite of the 
fact that the co-operation of manufacturers is not always 
as complete as it might be, which is surprising when it is 
remembered that the book must be particularly 
valuable to manufacturers themselves, as well as a 
convenient means of placing particulars of their 
products before the interested public. In a preface by 
Mr. C. G. Grey, attention is called to the marked 
increase in the employment of metal for aircraft 
structures, a wooden fuselage being now comparatively 
rare. A notable feature of the British aircraft section 
is an illustrated account of the Supermarine S 6 B mach- 
ine which won the last Schneider Trophy race, while 
in the engine section particulars are given of the Rolls- 
Royce R-type engine fitted in this machine. In its 
most advanced form this engine develops 2,600 h.p. 
Although Great Britain takes a leading place in the 
production of aircraft and engines, it now figures 
very poorly in the airship section, in which most of 
the space is occupied by the United States and Germany. 
Many will regret this circumstance, and will continue 
to hope that our prestige in this branch of aviation will 
be restored at some future date. The book is published 
by Messrs. Sampson Low, Marston and Company, 
Limited, 100, Southwark-street, London, S.E.1, and 
its price is two guineas net. 

Diaries and Pocket Books.—We have received from 
the Editor of The Draughtsman, the organ of The 
Association of Engineering and Shipbuilding Draughts- 
men, 96, St. George’s-square, London, S.W.1, a useful 
little diary embodying 160 pages of technical data 
covering a very wide field.—Messrs. The Staveley Coal 
and Iron Company, Limited, near Chesterfield, have 
addressed to us a handsomely-bound pocket diary, 
which, in addition to postal and other miscellaneous 
| data, contains a great deal of tabulated information 
|concerning cast-iron pipes and similar products.—A 
{neat pocket diary has come to us from the Editor of 
|the Cold Storage and Produce Review, Empire House, 
St. Martin’s-le-Grand, London, E.C.1. The diary, the 
| price of which is 2s. 8d. post free, contains tables 
|intended for the use of the refrigerating engineer and 
| technician.—A useful leather-bound pocket diary has 
been sent to us by Messrs, Braithwaite and Company, 
(Engineers) Limited, Broadway Buildings, Westminster, 





London, 8.W.1. In addition to tabulated data, oi 
interest to structural engineers, the diary contains 
illustrations of bridges and structures erected by the 
firm in all parts of the world.—Messrs. The Stanton 
Ironworks Company, Limited, Stanton-by-Dale, near 
Nottingham, have forwarded to us a neat leather. 
bound pocket diary containing particulars and tabu- 
lated data regarding their cast-iron pipes and other 
products.—A little pocket diary containing information 
of interest to commercial travellers has been received 
by us from the National Union of Commercial Travel- 
lers, 24, Thavies Inn, Holborn-circus, London, E.C.1. 
The price to non-members of the Union is 1s. 8d. post 
free—We have received from Messrs. Ateliers de 
Constructions Electriques de Charleroi, Charleroi, 
Belgium, a useful little pocket diary embodying several 
pages of tabulated engineering data. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Associated British 
Machine Tool Makers, Limited, 17, Grosvenor-gardens, 
London, S8.W.1; Messrs. The Ironite Company, 
Limited, 11, Old Queen-street, Westminster, London, 
S.W.1; Messrs. The D. P. Battery Company, Limited, 
Bakewell, Derbyshire; Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire; Messrs. Indus- 
trial Brownhoist Corporation, 4, 403, St. Clair-avenue, 
Cleveland, Ohio, U.S.A.; Messrs. British Brown- 
Boveri, Limited, 56, Victoria-street, London, S.W.1; 
Messrs. Holman Brothers, Limited, Camborne, Corn- 
wall; Messrs. William Baird and Son, Limited, Temple 
Iron Works, Anniesland, Glasgow; and Messrs. 
Greenwood and Batley, Limited, Albion Works, 
Leeds.—A daily tear-off calendar has been sent to us 
by Messrs. Henry Simon, Limited, Cheadle Heath, 
Stockport.—Messrs, Ransome and Marles Bearing 
Company, Limited, Stanley Works, Newark-on-Trent, 
have sent us a combined daily and monthly tear-off 
calendar.—We have received daily refills for their 
desk calendar from Messrs. Demag Aktiengesellschaft, 
Duisburg, Germany.—A wall calendar has_ been 
addressed to us by Messrs. ©. Isler and Company, 
Limited, Artesian Works, Bear-lane, Southwark-street, 
London, S.E.1.—A weekly tear-off desk calendar and 
scribbling pad has come to hand from Messrs. The 
British Oxygen Company, Limited, Angel-road, 
Edmonton, London, N.18.—A handsome cloth-bound 
appointments diary has reached us from The Under- 
ground Electric Railway Company of London, Limited, 
55, Broadway, London, 8.W.1. The volume contains 
numerous photographic plates depicting some memor- 
able London happenings and personalities.—Messrs. 
Reason Manufacturing Company, Limited, Brighton, 
have sent us a pair of folding pocket scissors in a metal 
case.—A telephone card has come to us from Messrs. 
The County of London Electric Supply Company, 
Limited, County House, 46-47, New Broad-street, 
London, E.C.2.—We have received greeting cards from 
the Electrical Contractors Association, 23, Bedford- 
square, London, W.C.1, and Mr. George Bennie, 
Normanhurst, Craigmore, Bute. 








Coopers Hitt War-MEmoRIAL Prize.—The triennial 
award of the Cooper Hill War-Memorial Prize and Medal, 
which fell in 1931 to the Institution of Electrical 
Engineers, has been made by the Council to Dr. M. G. 


Say for his paper on “ High-Voltege Underground 
Cables.” 

Exectricitry Suppty IN Catoutrra.—A progress 
statement issued recently by The Calcutta Electric 


Supply Corporation, Limited, Victoria House, Vernon- 
place, Bloomsbury-square, London, W.C.1, shows that 
171,665,000 units were sold by the Corporation in 1930, 
compared with 169,989,000 in 1929. Moreover, the 
houses connected in 1930 totalled 32,962, as against 
30,474 in the previous year. A further increase took 
place in the units sold during the first nine months of 
1931; these totalled 133,140,700, an increase of 1,772,800 
over the total for the corresponding period of 1930. 


PuysicaL AND OpticaL Socretres’ Exursition.— 
The 22nd annual exhibition of scientific instruments and 
apparatus, arranged by the Physical and Optical 
Societies, will be held on January 5, 6, and 7, at 
the Imperial College of Science and Technology, Imperial 
Institute-road, South Kensington, London, 8.W.7. It 
will be open daily from 2 to 6 p.m., and from 7 to 10 p.m. 
As heretofore, manufacturers of scientific apparatus will 
be exhibiting their products in the trade section. Further- 
more, the research and experimental section will contain 
contributions from most of the important research 
laboratories in Great Britain, and, in addition, the work 
submitted for the craftsmanship competition, by appren- 
tices and learners, will be on view. Discourses will be 
delivered on each day at 8 p.m. ; on January 5, Mr. C. C. 
Paterson will speak on ‘ Photocells: the Valves which 
Operate by Light”; on January 6, Mr. T. Smith will 
lecture on “ Photographic Shutters and Their Proper- 
ties,” and on January 7, Sir Oliver Lodge will give 4 
discourse, entitled, ** Reminiscences.” Members of 
institutions and scientific societies may obtain tickets 
from their secretaries. Tickets may also be obtained 
from the Exhibition Secretary, The Institute of Physics, 
1, Lowther-gardens, Exhibition-road, London, 8.W.7. 








Admission, on January 7, will be free, without ticket. 
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INVOLUTE GEAR TOOTH TESTING INSTRUMENT. 


LIMITED, HUDDERSFIELD. 
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INVOLUTE GEAR TOOTH TESTING | the surface of the table, and the result of its lateral 


INSTRUMENT. 


Tue simple and ingenious instrument illustrated in | tion, at will. 


| motion is a racking one relative to the base disc, that is, 
| the base dise is rolled across the table in either direc- 
The degree of pressure of the rod on the 


Figs. 1 to 5, for testing the accuracy of the contour of | base disc to ensure that the frictional torque is exerted 
an involute gear tooth, has just been introduced by | without slip, is determined by two spring-loaded 


Messrs. David Brown and Sons (Huddersfield), Limited, 
Park Works, Lockwood, Huddersfield. It has been 
named the D.B.S. involute testing instrument, and, 
while intended primarily for the checking of repetition 
work, is equally useful for testing such special types 
as master gears, its simplicity of operation fitting it 
for the former application, and its reliability and 
accuracy rendering it also suitable for the latter opera- 
tion. Either spur or helical gears or worm wheels 
can be effectively dealt with, and the adjustment 
enables gears up to a base circle of 12 in. in diameter 
to be tested. The instrument records directly on a 
dial indicator any deviation from the correct involute 
shape by an amount as small as one ten-thousandth of 
aninch. It may be conceded at once that the principle 


| plungers carried in a slide which can be locked in any 
| desired position along the T-slot. Fine adjustment is 
| provided by a central screw at the back of the slide 
| between the plungers. The end of each plunger is 
| fitted with a small disc mounted on ball bearings, in 
|order that the operating rod may be moved with as 
|little friction as possible. The base disc, rod and 
plungers are hardened, ground and polished. 

The straight edge is L-shaped in cross section as shown 
in Fig. 1, and is rigidly attached to the base plate. The 
lower vertical face is that against which the base disc 
rolls, and is hardened and ground. The end of the 
stylus is formed with a small inverted cone, so as to give 
a definite tracing point. The base of this cone coincides 

|with the straight-edge working surface, a position 


employed is not new, but its method of application is | determined by means of the setting bracket and feeler 


novel, and presents considerable interest, particularly | plate shown in dotted lines in Fig. 1. 


The method of 


in the elimination of moving parts, such as journal | holding the stylus in place will be clear from Fig. 2. 
bearings or sliding ways, the wear of which may cause | [¢ can be turned on its axis, so that a new point on 


inaccuracy when they are employed. 


| the base of the cone is presented should a flat have worn 


The general construction of the instrument is shown | on the contact edge. Vertical adjustment is obtained 
in Figs. 1, 2 and 3. A flat cast-iron base, accurately | 5, triangular pillar rigidly attached to a table, which 


machined and scraped, is fitted at one end with the 


indicating mechanism, and at the other with a device | 


for rolling the gear to be tested along a straight edge. 


is in contact with the plunger of the indicator. This 
table is mounted on balls running in grooves in it and 
in a fixed plate attached to the base, and its lateral 


Perhaps, however, it will be better to refer first to| movement is, therefore, made without any appreciable 


Figs. 4 and 5, which illustrate the method of testing a 
gear. The indicating end of the instrument is shown 
in Fig. 4. The mechanism carries a stylus which is 
capable of transverse movement. The gear wheel is 
placed, as shown by the full lines, with the equivalent 
of its base circle in contact with a straight edge, and 
with the end of the stylus at the root of the tooth 
under examination. The gear is then rotated, with 
the base circle still in contact with the straight edge, so 
that its centre travels upwards in the illustration to 
the position indicated by the dotted lines. 


ment draws the face of the tooth across the end of the | 
stylus, and, should the involute be accurate, no move- | 


ment of the latter will occur. A fuller or a flatter face 
will, however, move the stylus to the right or left as 
the case may be, this movement being transmitted 
to the dial, which is graduated in divisions of 0-0001 in. 
on either side of a central gero. The base disc, on 
which the gear is carriel, is rotated by frictional 
contact with a steel rod, one end of which is grasped in 
either hand of the operator, as shown in Fig. 5, and 
moved across the instrument. 

It will be seen from Figs. 2 and 3 that the base plate 
is provided with a central T-slot, and it mast be made 
clear at this point that the function of this slot is only 
to provide a means of determining the position of the 
steel rod to suit the gear under test. It has nothing 
to do with the gear itself, which moves in a direction 
at right angles to it. The gear to be tested is mounted 
on an arbor concentric with a disc, the diameter of 
which is exactly equal to that of the base circle of the 
gear. This base disc simply slides over the surface 
of the working table as its periphery is rolled along 
the straight edge. The operating rod also rests on 


This move- | 





friction. The table is, however, coupled to the fixed 
plate by means of a light spring in tension, which keeps 
the point of the stylus in contact with the face of the 
tooth. It will be clear from both Figs. 3 and 5 that 
the indicator dial can be fixed at either side of the 
base at will. The absence of moving parts in the 
rotating mechanism and the transmission of the stylus 
movement by a rolling contact, ensure that the high 
degree of accuracy provided by the instrument is 
consistently maintained. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 





Tue usual monthly meeting of this Society was held 
on Wednesday, December 16, in the Society’s rooms, 
South Kensington, Mr. R. G. K. Lempfert, C.B.E., 
M.A., President, being in the chair. The papers dealt | 
with below were read and discussed. 

** Some Examples of the Development of Depressions | 
which Affect the Atlantic,” by Messrs. W. C. Kaye, | 
B.Sc., and C. 8. Durst, B.A. Three typical cases were | 
examined of the development of families of depressions 
over North America and its eastern seaboard. These | 
showed examples of :—({1) A polar depression being | 
intensified by the introduction of warm air from the | 
Gulf of Mexico ; (2) the formation of a family of depres- | 
sions between Pacific maritime polar air and warm Gulf | 
air; and (3) the formation of depressions on a quasi- 
stationary front. It is suggested that a majority 
of the families of depressions which cross the Atlantic 
originate in one or other of these ways. 

“ Rain-Gaugings near Belper and Duffield, Derby- 
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shire,” and “ Rainfall Reviewed: A Common Long- 
Average Period for Each Country of the British Isles,” 
by Mr. Alfred A. Barnes, Assoc.M.Inst.C.E. The first 
of these papers represented a complete analysis of the 
yearly readings taken at 19 rain gauges at the southern 
end of the Pennine Chain during a period of 66 years, 
from 1865 to 1930, inclusive. All annual records were 
quoted, the long-average rainfall at each gauge was 
established, and the percentage relation to the individual 
long-average was given at each gauge for every year. 
In addition, a complete table was presented which 
accumulated these percentages on a common basis, 
thus illustrating the correct continuity of all the read- 
ings and producing one standard gauge for the district 
over the 66 years. A symmetrical residual-mass 
percentage curve was shown, which proved that the 
44-year period 1865 to 1908 inclusive, correctly balanced 
the wet and dry years. This period had therefore been 
adopted for the long-averages. A later short period 
of 35 years, 1891 to 1925 inclusive, was found, giving 
a result which was practically identical with the basic 
normal, and which might, therefore, be used in this 
district for long averages in the future. 

The second paper formed a new survey of the annual 
rainfall over England and Wales, Scotland, Ireland and 
the British Isles as a whole, during a period of 68 years 
from 1863 to 1930 inclusive. The rainfall of each coun- 
try was tabulated—the annual figures being based 
upon the percentages given in the Rainfall Atlas— 
and the residual-mass tables and diagrams showed 
a remarkable symmetry about the end of the year 1908. 
The period of 44 years, 1887 to 1930 inclusive, was shown 
by three methods to give the true normal rainfall for 
each country, and on this common basis a complete 
comparison was deduced for 34 overlapping periods 
of 35 years. The presentation of these last-named 
values in the form of four superimposed curves proved 
that the 35-year period, 1891 to 1925 inclusive, also 
gave a correct long average for each country. The 
writer accepted the recognised annual figures for the 
individual countries, and the result of his review was 
to place a higher value on the normal for each country, 
as follows :— 


1881-1915. 1887-1930. 
in. in. 
England and Wales ... 35-23 35-65 
Scotland 50-32 51-41 
Ireland oes 43-30 43-96 
British Isles ... 41-41 41-81 


A paper on “ Visibility with Saturated Air,” by Mr. 
W. H. Pick, B.A., F.Inst.P., examined for two stations, 
Worthy Down and Felixstowe, over a period of four 
years, the horizontal visibilities occurring whenever 


| the air was saturated and showed that all degrees of 


visibility (except the very best) were well represented. 


| In particular, it was shown that a large percentage of 


the cases of saturated air were unaccompanied by either 
fog or mist. The effect of wind force upon the visibility 
accompanying saturated air was also examined. 
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PEDAL-OPERATED RUNWAY TROLLEY. 


CONSTRUCTED BY MESSRS. GEORGE 





WwW. 





KING, LIMITED, ENGINEERS, HITCHIN. 
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PEDAL-OPERATED RUNWAY 
TROLLEY. 


Tu overhead runway, which is such a useful adjunct 
to the workshop or warehouse, is often, where no source 
of power is available, handicapped by the difficulty 
of negotiating the handling chains of the lifting 
blocks past machines or piles of packing-cases. The 
appliance illustrated in the accompanying figure and 
termed the King Aero-cycle, has been designed with a 
view to overcoming this difficulty. It is manufactured 
by Messrs. George W. King, Limited, Hartford Works, 
Hitchin, and is capable, in the form shown, of lifting 
a load of 1 ton and transporting it at a speed of 6 m.p.h., 
the latter operation being effected by a pedal drive 
similar to that employed on the ordinary safety bicycle. 
The machine has an overall length of 4 ft. 6 in., a width 
of 2 ft., and is 6 ft. from the bottom of the platform to 
the centre of the monorail. The load can either be 
pushed or towed, and, as the saddle is reversible the 
machine can be propelled in either direction at will. 
The method of driving it will be clear from the figure 
irom which also it will be realised that the chain block 
can be operated by the driver when standing on the 
platform. The load can be lifted clear of obstructions 
and the chain also gathered up out of the way, so that 
& free run is obtainable, while the construction admits 
bends of small radius being negotiated with ease, and 
Switches, &c., of standard design crossed. The machine 
is also made to handle loads greater than 1 ton, and 
with an attachment enabling hoisting to be done with 
the pedal gear instead of by hand. In this case, a clutch 
is employed, so arranged that hoisting is effected either 
when the machine is stationary or while it is moving. 








Finre Frrtmncs ror Hanp Lamps.—The Benjamin 
Electric Company, Limited, Tariff-road, Tottenham, 
London, N.17, have produced an electric hand lamp which, 
to ensure greater safety than is often available with other 
patterns, is constructed of fabric reinforced Bakelite. 
the all-porcelain one-piece bayonet cap or Edison serew 
ampholder is protected by a Bakelite skirt, which covers 

ie cap; and the guard, which is of fibre, is reinforced 
With insulated steel rods. A leather carrying hoop 
facilitates the transport of this fitting. 





THE EFFECT OF TEMPERATURE 
ON SOME OF THE PHYSICAL 
PROPERTIES OF METALS. 

By Professor F. C. Lza, D.Sc. and C. F. Parker, B.Sc. 
Tue object of this paper is to consider the effect of 

temperature and stress upon metals, and primarily 
it is proposed to deal with the phenomenon and 
methods of measurement of positive creep in relation 
to temperature and stress, and to refer to what might 
be called secondary effects that are of importance, 
especially in those cases where metals are subjected 
to high temperature conditions for long periods of 
time. The authors had hoped also to have referred to 
an aspect of the problem which would appear to be of 
very considerable importance, viz., the effect of 
alternately heating and cooling and also of removing 
and applying the stress. This must, however, be 
left for future consideration. 

The problem is clearly complicated by changes in 
the effective dimensions of the material which may 
take place due to surface corrosion, and, as will be 
seen later; due to intercrystalline ‘‘ corrosion,’’ both 
of which diminish the area of any specimen under 
test and in those cases where the material may be 
subjected to repeated stresses superimposed upon an 
existing mean stress due to internal or external con- 
ditions. The concentrations of stress, which are now 
known to occur in such cases, may lead to fractures 
of a brittle character, similar to those occurring under 
fatigue conditions, and which are very considerably 
affected by mechanical, surface and internal discon- 
tinuities. 

The phenomena of the flow of metals when subjected 
to certain stresses has been well-known for centuries. 
The art of cold working of gold and silver has been 
known for several thousands of years and to-day is 
carried out by primitive peoples. For centuries, the 
forging of metals has been practised. In modern 
industry cold and hot drawing, rolling, forging and 
pressing of metals are practised on a large scale and are 





* Paper read before Section G, of the British Associ- 


' ation, London, Thursday, September 24, 1931. 
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of great economic importance. That metals in the 
cold or hot state draw out slowly, or creep, under 
continuously applied stresses of certain magnitudes is, 
therefore, well-known. That glass and rubber and 
| other non-metallic substances continue to flow under 
comparatively small stresses has been observed. Lead 
at ordinary temperatures flows easily under stress 
but at the temperature of liquid air it becomes com- 
paratively strong. One of the advantages claimed by 
Boys for quartz fibres is that creep does not take 
place at the stresses to which they may be subjected in 
physical apparatus. The fall in pitch of piano strings, 
suggests that they creep slightly under the high stresses 
to which they are subjected, and experiments which 
will be referred to later show that spiral springs, 
when subjected to repeated torsional stresses and the 
maximum stress is above certain magnitudes, creep 
continuously, whereas under lower stresses they ap- 
parently cease creeping. 

As early as 1848,* Professor James Thomson, with 
that elegance which distinguishes all his work, in a 
paper deserving much more attention than it appears 
to have received, discussed the distribution of internal 
stress in shafts after plastic flow due to torsion, and 
since that time many references have been made to 
the phenomenon and the related phenomenon of 
negative creep, but most of the references have been 
qualitative. Of recent years a very considerable 
amount of work has been directed to the quantitative 
measurement of creep at defined stresses and particu- 
larly since 1924, when one of the authors of this paper 
ventured to suggest} the term ‘‘ Limiting Creep Stress ” 
as defining that stress at which the work-hardening 
effect on a material of a given stress at any particular 
temperature was equal to the annealing effect of the 
temperature to which the material was subjected and 
as the stress at which, for the given temperature, 
creep would eventually cease. At a lower temperature 
or at a lower stress, creep might take place, but in a 
comparatively short time it would become zero. This 
suggestion has been considerably criticised, and it has 
been suggested that creeps so small that they cannot 
be observed, except by long time observations, may be 
going on continuously at all stresses and temperatures. 
That small creeps may go on for very long periods 
leading to definite change in length of elements, 
especially at elevated temperatures, is true. Evidence 
of this will be given later and, from the point of view 
of the practical effect of creep, there is no doubt that 
the magnitude of the creept to be expected at a given 
stress and temperature is of real significance and 
importance. 

Methods of Determining Creep at Constant Tempera- 
ture.—The authors have used two methods of determin- 
ing creep, namely, (1) in which a specimen is subject 
to either tension or compression, more generally the 
former, and (2) the specimen is subjected to a constant 
torsional stress. For the torsional tests, two special 
torsion machines have been designed ; for the tension 
tests, the ordinary testing machine, spring loaded 
machines, special lever machines and deadweight 
machines, have been used. 

The authors have described in previous publications 
various types of electrically-heated furnaces made in 
the Laboratory, including silica tubes, steel tubes along 
which were laid strips of uralite or other non-conductor, 
or asbestos tubes such as are used for drain pipes, 
wound with Nichrome wire, the furnaces being made 
from 10 in. to 30 in. in length. Either alternating 
or direct-current may be used. The alternating 
current supply from city mains is troublesome, and a 
motor generator driven from the mains has to be 
carefully controlled, if reasonably steady temperatures 
are required. A carefully-made§ extensometer fixed 
to a specimen as shown in Figs. 1, 2 and 3, though 
primarily used for measuring strains and creep, is 
a very accurate gauge of steady conditions of tempera- 
ture. This is one of many forms made by one of 
the authors, and consists of two plates, A and B, 
fixed to the specimen by the clamping screws 8. To 
the upper plate are rigidly connected two tungsten- 
steel square bars R, R, and to the lower plate similar 
bars R,,R,. R and R each carry brackets H, H, to 
which are attached plates P, P, cut so as to form a 
perfectly sharp V. An enlarged view of this is shown 
in Figs. 4 and 5. In the Vees so formed, rest knife 
edges K, to which are attached, respectively, the 
stainless-steel mirrors M and M,. Fig. 6 shows the 
optical arrangement. The length of arm of the optical 
lever is ab, Fig. 2, and may conveniently be about 
l cm. If a centimetre scale is placed 250 cm. from 
the mirror and a reasonably good telescope is used, 
so that readings can easily be made to } mm., then 


em. can be 


extensions of the order of from ios 


* Cambridge and Dublin Mathematical Journal, 1848. 
t+ Proc. Inst. Mech. E., 1924, page 1053. 

t See Baumann, Proc, Inst. Mech. E., 1930, page 1305. 
§ See also Lea, Proc. Inst. C.H., 1919-20, page 394, 
for other forms. 
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measured. 

1 

than 08 

the extension in centimetres per centimetre per hour 
is not more than 

l 0-2 

10° 100 x 5 MU 


If in any test the extension is not more 


em. on a length of 5 em. in, say, 100 hours, 


em. per em. per hour, 


0-2 
10° 
rate of extension is not more than this and that it 
continues until the total extension is 5 per cent., or 
one fourth of the extension to be expected from a 
mild-steel before fracture, the number of hours will be 
10° x & 
0-2 
Other conditions, as will be seen later, will very 
considerably modify the possibility here suggested. 
For accurately fitting parts of a machine, extensions 
of 0-01 per cent. may be important. Such an exten- 
sion occurs in a period of 3 years. 


or per cent. per hour. Assuming that the 


25 x 10° = 2,500,000, or nearly 300 years. 


Fig./. 


Fig.3. 
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Creep-Time Curves. 
five curves obtained at various values of the stress 
load 7 
for an alloy steel A, containing 0-45 per 
original area . 


cent. carbon, 14 per cent. chromium, 9 percent. nickel, | 
and 3-5 per cent. tungsten, taken at a temperature of | 
At 4-25 tons per square inch, the specimen | 


800 deg. C. 
fractured in a little over 24 hours. At 8 tons per 
square inch, it fractured in 39 minutes. These curves 
are typical of the comparatively short-time, creep-time 
curves to fracture obtained either in tension or in 
torsion. 

Fig. 11 shows the rate of creep at various times after 
the commencement of the tests. In curves No. 1, 
both of Figs. 10 and 11, the rate of creep is practically 
constant for more than 1,000 minutes, aher which 
the rate of creep increases rapidly to fracture. A speci- 
men of the same material loaded to 3} tons per square 
inch, broke in 6 days 6 hours, and one loaded to 2 tons 
per square inch broke in 33 days. At this temperature, 
it seems probable that the steel would creep to fracture 


Fig. 2. [7 
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Torsion Exper:ments.—For many reasons, torsional 
experiments are much easier to make than tensile 
tests, and it is easy to convert torsional strains into 
equivalent linear strains. Also shear stresses are 
undoubtedly the stresses that determine creep. The 
arrangements used by the authors are shown in Figs. 7, 
8and 9. The machine is loaded by means of lead shot, 
carefully weighed and put into the vessel V, hanging 
from a knife edge on the arm A. On the arm A is a 
tube T, in which isa hydrogenatmosphere and containing 
a globule of mercury. When the arm A turns through 
two degrees the merci ry globule makes contact with 
the terminals of a starting circuit for the motor. The 
motor is set in motion end through gearing of 1 : 3,000 
brings the arm to zero. The total twist of the specimen 
ean be measured. Specimens can creep, and the 
motor will bring the arm back to the horizontal position. 
A step-by-step diagram, eventually leading to fracture, 
can be obtained for certain materials. For many 
experiments this self-acting arrangement is not neces- 
sary, and is only used when comparatively large creeps 
are expected. Very small creeps are measured by 
the two mirrors M and M, and two telescopes. For 
high-temperature work the arrangement of Fig. 9 
is used, the relative twist on a length L being measured 
hy the mirrors. 
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Tensile Tests.—Fig. 10 shows 





r the external radius, gave a value of ¢ of 2jans per 
square inch. The creep after 48 hours, Fig. 12, settled 
down to a steady rate corresponding to a linear creep* 
of 0- 192 
105 
stress to 1-75 tons per square inch, the creep after » 


in. per inch per hour. On diminishing the 


few hours became steady at "ot 


in. per inch per hour. 
0-34 
10° 
inch per hour, and at 1} tons per square inch, 


At 1-5 tons per square inch it became in. per 
0-013. 
10° In. 
perinch per hour. The total time of creeping had then 
been 34 days. The stress was lowered to 1 ton per 
square inch, and for 6 days no creep could be observed, 


shows creep-time curves at 475 deg. C. It will be 
seen that, at 5 tons per square inch, the rate of creep was 
0-017 
“70s 


or it was less than : in. per inch per hour. 


practically constant and in. per inch per hour for 


v= 
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at very smali stresses and that the 


to zero. 

The curves of Figs. 10.and 11 are of 
interest in that from them it should 
possible to calculate approxi- 
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mately the length of time that will be required, at | 


an annealing temperature of 800 deg. C., to diminish 
internal stresses to a specific quantity. Suppose there 
is an internal stress of p tons per square inch in a 
casting or forging. If the metal is heated to 800 deg. C. 
it would appear that the initial stress, p tons per 
square inch, would immediately cause permanent 
extension and the stress would gradually fall. At 


ordinary temperatures, the strain per unit length at | 


stress p would be 
Pp 
E’ 
and when the total creep has become equal to this 
per unit length, the stress at normal temperatures 
should be zero. For the stress to fall to zero would 
take a very long time, but it would be possible to 
estimate the time for the stress to become less than a 
specified amount. 
Torsional Tests. 
torsion at 610 deg. C.. 
at ordinary room temperatures. 


The same material was tested in 
500 deg. C., 475 deg. C., and 
At 610 deg. C., a 

; R . 2? 
torque was applied which, using the formulag = - r 
where g is the stress, T the torque, I the second moment 
of the area of a hollow specimen about the axis, and 


mas | 


15 days. Ondropping the load to 4 tons per square inch 


“limiting creep stress” approximates | there was distinct evidence of a slight negative creep, 


but this is not emphasised in this paper. After about 


|7 days, the creep became definitely positive and equal 
| to 


in. per inch perhour. After 38 days, the creep 
was apparently slightly increasing. The furnace was 
allowed to cool, and, after 15 days, the specimen was 
again loaded to 4 tons per square inch. The specimen 
immediately began to creep and the rate became, 
0045. é, 
after 5 days, eas in. per inch per hour. At 3 tons 
per square inch, the creep, for 8 days, was zero or 


a in. per inch perhour. If, for the moment 
it be assumed that a tensile stress of 6 tons per square 
inch produced the same condition of stress, then the 
“limiting creep stress” in tension for this material 
at 475 deg. C., is of the order of 6 tons per square inch. 
Fig. 14 shows creep-time curves at 400 deg. C., and 


less than 


jat stresses of 13 tons per square inch and 12 tons 


per square inch, respectively. Fig. 15 shows the 
shear stress-temperature curve for a torsional strain of 
0-1 x 10-° in. per in. per hour ora linear strain of 0-05 
x 10-‘in. per in. per hour. Tests on this material were 
also carried out at an average room temperature 


* The angular twist corresponding to any torsional 
strain ¢ is 0 —, where / is the linear length and ° 
r 


the radius of the specimen. The corresponding linear 
strain is one-half the torsional strain. 
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of 16 deg. C. The creeps were as shown in Table I, | period it is impossible to say. As long as the tempera- 


below. 


ture is below that at which work hardening is not 


A specimen carried to fracture showed a total twist | removed by the annealing temperature and definite 
of 510 deg. per unit length. Within the precision of | structural changes are not brought about by the 
the experiments, creep had clearly ceased at 15 tons | heating, it might be expected that creep will cease. 
per square inch, or if creep was ome © was at|That it does so at ordinary temperatures and at 


such a rate that more than 40 years would 
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Fig.dJ7. CREEP TESTSON CUPRO-NICKEL. 
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2851.4) Time tm Days. 
to fracture the specimen. It should be observed that 
the austenitic steels, of which this is an example, are 
very susceptible to changes of temperature. 

From the results obtained with this steel it would 
appear that, at stresses above 600 deg. C., if there is 
a “limiting creep shear stress” it is very small. 


At 610 deg. C. it would appear that the order of creep 
would be less than ai in. per inch per hour at 1 ton 


per square inch, but without definite tests over a long 














required | temperatures below certain values seems reasonably 
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{ INTERNAL DIA. 


Time in Days 


creep was at first very slow, indicating that the material] 
had been work hardened by the previous loading. 
After 17 hours’ annealing at ordinary temperatures 
there was a rather sudden yield. The motor restored 
the arm to the horizontal, and creep continued for 162 
hours. The stress was next increased to 42 tons per 
square inch and rapid creep. commenced. 
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To illustrate this point 
further, two examples are quoted 

A specimen of 0-62 carbon steel 
was tested in torsion to destruction, 
and failed at an apparent stress 
aa of 44-7 tons per square 


inch. The angle turned through per 
inch was 7-5 radians. A second 
specimen was loaded at stresses 
from 17-8 tons to 39-05 tons per 
square inch and creeps observed. At 
all stresses up to 39-05 tons per 





| 
| 
| 
| 
| 
| 





_ - at a stress between 39 tons and 40 | 


tons per square inch. To test this, a | 
specimen was loaded to 39 tons per square inch, the | 
motor of the torsion machine being allowed to operate | 
until the twist was taken up. Creep then became very 
slow for 70 hours, but creep went on very slowly for 
261 hours. For a further 28 hours, there was no 
observable creep. During the 261 hours, the scale 
reading for the creep was 1-08 cm.; for the 28 hours 
it was less than 0-2 mm., or the twist was less than 
0-000006 radian per hour. The stress was now 
raised to 40-5 tons per square inch. The rate of 
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hours, the total scale reading was 580 cm. or 0-471 
radian per inch, and the rate of creep on the scale 
had diminished to 1-5 cm. per hour. The material 
was clearly unstable. Sudden creeps took place, and 
it appeared certain that the specimen would fracture 
TABLE I.—Creeps at Room Temperature of Alloy Steel A. 
Period during which 

Stress. | Creep Rate was 
Tons ae | Constant after Time of 

neh. 


Square | Application of the 
| Particular Stress. 





Steady Rate of Creep 
expressed as Linear 
Strain. 

Inch per Inch per hour. 
| 

| 


square inch creep apparently ceased. . a 7 4 oe Sean gt we 
Inverse rate of creep-time curves | 18-9 | 166) 266 > | 144 x 10-6, 
from the results of plotted creep-| 18-9 263 ,, 359 ,, 0-505 x 10-6 
time curves were drawn, and it was | Hh Lars ” oats : lh Hy 

730 clearly indicated from this method | Bixtotests | (Rate clearly increasing.) 
of analysis that creep should cease | Stressreduced| 


No observable creep for 
27 days, and therefore 
creep < 0-0036 x 
10-6, 


15 | 2,542 to 3,190 hours 


| 
' 
' 





if given time. The stress was again reduced to 40-5 
tons per square inch, and the rate of creep after 
8 hours became small. This stress was maintained 
for 732 hours, the total creep being 0:0036 radian per 
inch; during the last 300 hours it was only 0-00031 
radian perinch. There seemed no likelihood that the 
creep would cease, and the stress was again reduced to 
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! 

39 tons per square inch. For 392 hours there was no 
observable creep. Fig. 16 shows the creep-time curves. | 
As another example, consider the tests on a cupro- | 
nickel, containing 2 per cent. nickel. Fig. 17 shows | 
tensile stress-time curves for tests to fracture of this | 
material. The curves all give an indication of a stress 
which would not lead to fracture. To test the indica- 
tion at 300 deg. C., a specimen was maintained at 
a slightly lower stress, i.¢., at 6 tons per square inch, 
than indicated by the curve. The total creep in a 
length of 2 in. in 135 days was 0-016, so that the 
nominal stress had slightly increased. For a further 
53 days, making 188 days in all, no further extension 
was observable, and if creep was continuing it was 


Logar- 


4. , 
at a rate less than in. per inch per hour. 


0- 
107 
ithmic plottings suggest that the creep ceases or tends 
to become very small. 

From the evidence produced, which is confirmed by 
many other workers, creep may take place at elevated | 
temperatures, which, in time, may produce fracture, 
or which may produce distortions in vessels or machine | 
parts of such magnitudes as to become the controlling | 
factor in settling the working stress that shall be | 
allowed. For example, if a creep-time curve for a mild | 
steel at a temperature of 460 deg. C. is obtained at | 
5 tons per square inch, an initial extension of 0-0005 in. 
per inch might be expected and then slow creep for, 
say, 10 days to 15 days, after which the creep may | 
The total | 


extension in 50 days will then be of the order of 0-0008 
in. per inch, and unless the material is subjected to 
higher temperatures the extension in two years should 


17,480 
not be more than 0-0008 + 7a 


become less than 


1. , 
in. perinch per hour. 
0’ 


in. perinch, or less 
than 2} thousandths per inch. 


(To be continued.) 


NOTES ON NEW BOOKS. 


Errictency of production has not prevented the 
United States from experiencing in a severe degree the 
troubles of unemployment. In essentials, the situation is 
substantially the same as it is in this country. It is 
stimulating as great a harvest of discussion as here, 
the value of these discnssions varying widely accord- 
ing to the extent to which they are based upon assigned 
facta, or are the fruit of the uncontrolled working of 
their author's inner consciousness. A publication in 
which the proportion of facts is unusually high deals 
with The Menace of Over-Production, its Cause, Extent 
and Cure; under the editorship of Mr. Scoville Hamlin 
(New York: John Wiley and Sons. London: Chapman 
and Hall, Limited. Price 13s. 6d. net). It takes the 
form of a symposium to which 17 different writers 
of high authority in as many branches of industry 
contribute. The subjects discussed include over-pro- 
duction in coal mining, oil, the cotton, wool, siik and 
rayon industries, agriculture, radio manufacture and 
steel construction, and among aspects bearing vpon 
overproduction, chapters are included from various 
contributors on the change in the American position 
on the world’s markets, the effects and proper objective 
of advertising, the results of working on too small a 


| centres, it 





scale and, again, on too large a scale, the growth of 
industrial and financial units, and the influences that 
ean be exercised by business organisation and by 
scientific management. The general tone of the book | 
is much more practical than is usual in productions 
of its kind, and it may be recommended as containing 
a large amount of material information, on which 
most of its chapters base much sensible comment and 
advic e. 


A remarkable indication of the quickening of the 
Imperial conscience in regard to its timber resources 
has been the development of the Empire Forestry 
Association since 1921, on the suggestion of the Empire 
Forestry Conference of the previous year. Though a 
chartered body this is not an official body, but a volun- 
tary association of foresters and of those interested in 
any way in forestry and the products of the forest. It 
has nearly 1,400 members, distributed over most parts 
of the Empire, and its pr-ncipal objects include collec- 
ting and circulating information relating to forestry and 
the commercial utilisation of forest products. In 
pursuance of this purpose it compiles a handbook | 
of which a second issue has been made recently (The 
Empire Forestry Handbook, 1931. Edited by Fraser | 
Story. The Empire Forestry Association, London. 
Price 3s. 6d. net), which contains important additions | 
to the information previously published. Perhaps the 
most interesting part of this consists of the particulars | 
of the forest resources of the Empire, so far as they | 
ean be stated. At present, the area of the Empire | 
under forest is much over 2,000,000 square miles, 
just under three-fourths of which is owned by the | 
State, and a further 15 per cent. belongs to corporate 


bodies and native communities. In spite of these 
facts, only the forest service of India is mentioned 
as showing an annual balance of increment over con- 
sumption. There is a heavy adverse balance on the 
soft woods of Canada, the quantity of which amount to 


|94 per cent. of the entire soft-wood growth of the 


Empire. From the detailed programmes of work now 
being conducted at each of the Forestry Research 
is to be inferred that active efforts are 
being made to overtake consumption by increased 
cultivation. A useful piece of work now included in 
this handbook is the classification of the trade names 
of the principal Empire timbers, compiled by a com- 
mittee of the Association in accordance with a resolu- 
tion of the Empire Forestry Conference of 1928, and 
checked in collaboration with the authorities at Kew. 


In picking up a book entitled Practical Cost Accounts, 
what would an intending reader anticipate ? Would 
he expect a somewhat elementary, superficial treatment 
of the subject which would indicate that costing was 
necessary, and that in it should be reflected the manner 
in which expenditure had been made, without dealing 
effectively with the many difficulties and pitfalls 
which are always associated with costing? If so, the 
subject of this review, Practical Cost Accounts, by 
Andrew Miller (published by Messrs. Gee and Company, 
Limited, 6, Kirby-street, London, E.C.4. Price 8s. 6d. 
net), will meet the requirements. Mr. Miller in 64 
pages deals with the whole gamut of costing from the 
receipt of an order to the financial accounts, a chapter 
on payment by results being thrown in. To one needing 
assistance on such a vexed question as depreciation 
this book would be, we are afraid, of little assistance ; 
in fact, it might appear that the matter was considered 
unimportant or that it was outside the scope of the 
book, so little is said about it. Incidentally, the word 
depreciation does not appear in the index. On the 
subject of oncosts, the treatment can hardly be said 
to be definitive. The apportionment of oncosts has 
always been one of the weakest phases of accounting. 
The author, on page 36, under the title of ‘‘ Oncost 
Allotment,” emphasises the importance of accurate 
allotment, suggesting that its relation to costs is analo- 
gous to that of steam to the steam engine. He says :— 
‘* Accurate oncost application to costs, in like manner, 
is essential to ensure maximum efficiency in producing 
and handling goods.”” The next paragraph but one is 
opened with: ‘‘ The time basis is generally used for 
oncost allocation, etc., etc.’ In the paragraph follow- 
ing, however, we are told :—‘‘ The most general basi 
for oncost allocation is that of labour cost... .” 
Thus the reader is left with a contradiction. It would 
seem to us that the author has hardly allowed himself 
sufficient space to justify his title. 


When, as at present, every economy consistent with 
efficient working is necessary, it might well be thought 
that the expenses involved in instituting a pension 
scheme should be deferred to a more propitious period. 
In taking account of the weighty considerations which 
support this view, it has to be remembered, however, 
that in many classes of business, and in particular 
in those in which there is the least change of staff, 
delay in instituting a pension scheme adds necessarily 
to the cost of carrying it out when that time arrives. 
Accordingly, even in bad times, there may be many 
firms who feel that the subject deserves their attention. 
To such firms, and indeed to all readers who desire 
authoritative and lucid information on what can 
be done by a pension scheme, what it will cost, 
and what legislative and actuarial difficulties have to 
be met, a little book on Pension and Superannuation 
Funds, by Mr. Bernard Robertson and Mr. H. Samuels, 
of which the second edition has just been published 
(London: Sir Isaac Pitman and Sons, Limited. Price 
5s. net) may be commended as giving a clear and con- 
cise account of the information they require. One of 
the authors is an actuary and the other a barrister, 
but they have succeeded in dealing with both the 
theory and practice of pension funds and their legal 


provisions in terms that, though sufficiently explicit, | 


are intelligible to the layman. This edition includes, 
moreover, a discussion of the effect of delay in instituting 
a pension fund, with a table of worked-out examples. 
A short description is also given of methods of providing 
for widows and orphans. Three chapters deal with 
the various legal aspects of pension funds, and to the 
model rules for an independent superannuation fund 
contained in the previous edition, is now added a 
draft set of rules applicable to a scheme run through 


| a life assurance company. 


No chemical industries cover wider fields than those 
which are based on coal tar, and in a small book 
on Coal Tar and Some of its Products, of which a second 
edition has appeared recently (London: Sir Isaac 
Pitman and Sons, Limited. Price 3s. net), Mr. Arthur 
R. Warnes, F.L.C., M.I.Chem.E., formerly lecturer 





at Hull Technical College, has given an account of 
the origin and uses of coal tar, and of the methods 
employed to obtain from it materials that are of 
considerable importance to a very large number of 
industries. In a sense, the coal-tar industry is itself 
an engineering product, of which Murdoch was the 
pioneer and Boulton and Watt the foster parents. It 
is now a great industry in this country. The United 
Kingdom produces not far short of 400,000,000 gallons 
of coal tar every year, and distils more than half the 
quantity produced in all Europe. It was, moreover, 
in this country that some of the most important 
applications of coal-tar were first discovered. Never- 
theless, the industry remains a standing example of 
one that, born in this country, was brought up and 
developed by others, and to their much greater benefit. 
The necessities of the war, and the splendid energy 
with which they were met, have done much to regain 
for British chemical manufacturers part of the ground 
thus lost, and if the efforts of the industry continue 
to be supported. the British share of business in 
coal-tar products should become what it ought to be. 
Towards this end it is of great importance that those 
who are concerned indirectly in the movement should 
be able to have at least an outline knowledge of 
the scope and methods of the industries in question. 
This, Mr. Warnes has succeeded in giving in the 100 
small pages of his manual. Very sensibly he has 
made it typical rather than exhaustive, but readers not 
already acquainted with the technology in question 
should be able to find their way about it with the 
help of the information the book gives. 


With the appearance of A Comprehensive Treatise on 
Inorganic and Theoretical Chemistry, Vol. XI, by Dr. 
J. W. Mellor (London: Longmans, Green and Com- 
pany, price 63s. net), the author, whose phenomenal 
industry has become almost proverbial, is nearing the 
completion of a monumentai task commenced in 1922. 
The volumes of this treatise are so well known that 
there is no occasion to detail the form of the present 
work, which possesses those highly-desirable features 
which we have learnt to expect from and associate 
with the publications of the author. This particular 
volume deals very systematically with the chemistry 
of tellurium, chromium, molybdenum, and tungsten. 
The general scheme conforms to that which the author 
has adopted in the earlier volumes of the series, which 
experience has shown to be very serviceable and 
practical, and which implies a comprehensive account 
of the theoretical and inorganic chemistry of these 
elements, with full and detailed references to original 
sources and to the patent records. Dr. Mellor was 
the pioneer in giving prominence to the graphical 
presentation of chemical facts, and almost the whole 
of the figures in this volume are in graphical form. 
In general, chemical literature does not lend itself to 
literary treatment, nevertheless, when the occasion 
demands, the author has asserted himself in passages 
of considerable merit, written in an attractive and 
critical style. The physical properties of the four 
elements and their compounds are well stated, and 
their chemical reactions concisely described with ample 
groundwork of experimental facts. Modern methods 
are surveyed, emphasising the direction in which the 
newest developments have taken place, and supple- 
mented by reference to all the relevant advances of 
recent years. Essentially, the treatise deals with the 
inorganic chemistry of the four elements, but the 
physiological chemistry has not been lost sight of, 
and in some cases dealt with in considerable detail; 
for example, the physiological action of tellurium 
(page 29), and the physiological action of the chromium 
salts (page 164). There are two sections of this volume 
which are of outstanding interest and importance ; the 
first deals with the chromium ammines (pages 400 to 
409), in which is given an able summary of the exten- 
sive researches of Pfeiffer and his co-workers on the 
mono-chromium and poly-chromium ammine com- 
pounds. The second is devoted to a detailed descrip- 
tion of the methods used in the extraction of tungsten 
trioxide (pages 682 to 687), these include, those 
methods in which acids, alkalies and fluxes are em- 
ployed, and those in which volatilisation and electro- 
lytic processes are applied. This section is excep- 
tionally well written, contains much information of 
technical and theoretical value, and also shows the 
rapid developments which are taking place in the 
industrial applications of these methods. Throughout 
the volume there is a judicious application of heavy and 
italic types which is of material assistance in the 
search and location of particular data and information. 
Sufficient has been said to illustrate the wide scope of 
this volume and the problems which are discussed ; it 
remains only to cite the thoroughness which is 4 
characteristic of the book, the freedom from bias and 
the great breadth of outlook. A mass of facts has 
been assembled, and searching study fails to detect the 
omission of any significant point of interest relating to 
the subject in question. 
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HIGH PRESSURES AND TEMPERA- 
TURES FOR STEAM PRIME MOVERS. 


A PAPER with the above title, which was presented by 
Mr. O. Wiberg at the International Congress for General 
Mechanics at Liége, represents the results of an analysis 
of certain tests of materials conducted by the Stal 
Turbine Company, of which the author is chief en- 
gineer. A large number of steels and alloys were 
tested, among these selected for more elaborate 
investigation being the following :— 

1. Carbon steel with 0-15 per cent. C, normalised 
at 920 deg. C. 


Fig.1. CARBON STEEL WITH 0.15% C, 
NORMALIZED AT 920°C. 






5% 
2% 





wo =2O 300 400 500 600 00 


Temperature , Degrees Centigrade 





o 
e7ss.ay 


Pig.4. RELATION BETWEEN THERMAL EFFICIENCY 
OF TURBINE PL@NT AND LIMITING STEAM 
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2. Carbon steel with 0-50 per cent. C, normalised | 
at 830 deg. C. 

3. Martensitic chromium steel (0-35 per cent. C, | 
13-5 per cent. Cr) hardened at 925 deg. C. in oil and | 
tempered at 610 deg. C. (Sandviken 7(27). 

4. Austenitic chromium steel (Krupp V2A). 

5. Austenitic chromium steel (Firth H.R. Crown). 

6. Heat resistive alloy (15 per cent. Cr, 61 per 
cent. Ni, 7 per cent. Mo, 15 per cent. Fe, 2 per cent. | 
Mn). (Heraeus B7M.) 


These materials were submitted to the following | 
‘ests at various temperatures: (a) Short time tensile | 
t. Continuously increasing load from zero to} 
iltimate tensile strength in stages of 1 kg. per square 
millimetre every two minutes. (5) Creep test at con- | 
stant load and constant temperature. 
test with pulsating load (0 to +). 


test, 


(c) Fatigue 
(d) Fatigue test 


with alternating load (+ to —). The results of the 
tests were plotted in curves, of which those relating 
to materials Nos. 1 and 5 are reproduced in Figs. 1 and 2. 

In steam turbine design the materials in piping and 
other s, as well as most of the rotating elements, 
are subjected to stresses which are repeatedly varied 
from zero to a maximum value, so that for these 
elements the pulsating fatigue limit and the creep 
limit are of particular importance. In the calculations 
of which particulars were given, the permissible stress 
was placed at 50 per cent. of the pulsating fatigue limit 
for the lower temperatures, and at 50 per cent. of the 
creep limit for the higher temperatures. The boundary 





| 


different materials can be employed for a given pressure 
can be readily noted from a comparison of these two 
figures. 

It is worthy of note that the general shape of the 
two carbon steel curves Nos. | and 2, and the chromium 
steel 3, is fundamentally different from that of the 
other materials. The former give a fairly well defined 
point of maximum efficiency, whereas the latter give 
increasing thermal efficiency for decreasing admission 
pressures, owing to their greater suitability for use 
at high temperatures. 

It should be noted that the diagrams include con- 
ditions which would not be employed in practice, such 








| square centimetre can be allowed. 
the austenitic material No. 5, the temperatures | 


Fig.2. AUSTENITIC CHROMIUM STEEL 
(FIRTH HR CROWN STEEL). 
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between the two limits is the temperature at which the 
stress limit is the same from the two points of view. 

The limitation of the efficiency of a steam plant due 
to the properties of the material employed for the 
superheater tubes was well shown in a number of 


diagrams. The basis of the calculations were the 
efficiency ratios of a 50,000-kw. turbine of the most 
Three-stage feed water 


economical type obtainable. 
heating was assumed, and all losses, including boilers 
(of which the efficiency was taken as 87 per cent.), 
turbine generator, piping, preheaters and auxiliaries 
for turbine and boilers, were taken into account in 
the heat consumption. The efficiency of the plant was 
calculated for various admission pressures and tempera- 
tures for exhaust pressures of 0-035 kg. and 0-07 kg. 
per square centimetre (about 29 in. and 28 in. vacuum), 
also for re-superheating by the flue gases and by live 
steam with the higher vacuum, separate diagrams 
being given for each of these conditions for two sizes 
of tubes. The tubes in question were 2 in. outside 
diameter with a wall thickness of 3-8 mm., and 1} in. 
outside diameter with a wall thickness of 4-5 mm. 

A convection type of superheater was assumed, the 
normal temperature of the tube being taken equal in 


| all cases to the admission temperature at the turbine 


-+- 45 deg. C. for temperature drop between tube and 


| steam, and between superheater and turbine + 25 deg. C. 
as a safety margin. 


In order to avoid complications, 
the variation of temperature drop between steam and 
tube with the steam pressure was neglected. An 


|approximate calculation showed that due to this 
| simplification the points corresponding to the maximum 


thermal efficiency on the curves for materials Nos. 


| 1, 2, and 3 are at about 5 kg. per square centimetre too 


low in pressure. 

A diagram for the 2 in. tube is given in Fig. 3. This 
is for the plant with an exhaust pressure of about 
29 in. vacuum, without re-superheating. It will be 
seen that the curve for the carbon steel No. 1 crosses 





Fig.3_ RELATION BETWEEN THERMAL EFFICIENCY 
OF TURBINE PLANT AND LIMITING STEAM 
. CONDITIONS FOR VARIOUS TUBE MATERIALS. 






E] 


4 


ictency of Figs, Per Cent 


8 


Thermal Effici. 


60 8=—680 


o 2% 40 #00 120 
(ersec) Admission Pressure, Kg. per Sg. cm.Abs. 
“ENGINEERING” 


40 


as, for instance, excessive amounts of wetness in the 
exhaust, and also maximum temperatures in excess 
of what can be considered at present. The curves 
have, however, been extended to such temperatures 
to illustrate the effect of the present tendency in this 
direction. In the diagram for the 1}-in. tube under 
the conditions of plant operation which apply to 
Fig. 3, the maximum thermal efficiency of the plant 
with materials Nos. 1 to 3 was shown as occurring at a 
pressure of about 75 kg. per square centimetre. How- 
ever, for material No. 1, this admission pressure corres- 
ponds to a steam temperature of 450 deg. C., giving 
a wetness in the exhaust of about 17 per cent. If, 
in accordance with good practice, the wetness is to be 
restricted to about 12 per cent., to avoid troubles 
due to erosion, it is necessary to select a higher tempera- 
ture, and, consequently, a lower pressure. This gives 
for material No. 1 a temperature of about 450 deg. C., 
and a pressure of 35 kg. per square centimetre. This is 
accompanied by a loss in thermal efficiency of about 
0-8 per cent., the heat consumption being increased 
by about 3 per cent. With the chromium steel No. 3, 
a wetness limit of 12 per cent. requires an admission 
pressure of 47 kg. per square centimetre and a tem- 
perature of 495 deg. C., with a decrease in thermal 
efficiency of about 0-4 percent. In addition to the 


the 400 deg. C. curve at a point corresponding to a | strength at high temperatures, consideration has to be 


steam pressure of about 50 
At 450 deg. C. a pressure of only about 25 kg. 


kg. per square centimetre. | 
r| 
In the case of | 450 deg. C., 


given to the question of oxidation. For example, the 
carbon steel No. 1 shows scaling commencing above 
when exposed to the normal furnace 
atmosphere or to superheated steam, whilst the steel 


400 deg. C., 500 deg. C., and 600 deg. C. correspond | No. 3 is more resistant by comparison. 


to pressures of about 124 kg., 96 kg., and 75 kg. per 


square centimetre. A similar diagram for the 1} in. 


tube is given in Fig. 4, which also shows the effect on 


the efficiency for a given admission pressure and 
temperature of re-superheating, using the flue gases. | 
The curves of efficiency are calculated for the same | stresses corresponding to total deformations of 1-0 per 
vacuum. The effect of the smaller diametre and greater | cent., 0-5 per cent., and 0-2 per cent. at different 
thickness of wall in raising the temperature at which the | temperatures are given. 


shown on the Figs. 1 and 2, res 


Another point to which attention has to be given in 


regard to the use of materials at high temperatures, 
is that of the permanent deformation. 


The amount of 
this for materials Nos. 1 and 5 was determined, and is 
tively, where the 


A comparison of these two 
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figures shows the difference between the carbon steel | 
and the austenitic steel in this respect, the deformation 
of the latter being considerably the higher, limiting 
the applications of such material. 





ELECTRIC TERMINALS WITH 
GRIP WASHERS. | 


tw electrical circuits carrying weak currents, such as | 
those forming parts of wireless receiving apparatus | 
and ignition systems on cars and aircraft, precautions 
must be taken to avoid local increases in resistance if 
reduced efficiency during operation is not to occur 
From this point of view, a possible source of trouble | 
is the terminal] posts in which the wires are more or less | 
securely held, since, unless great care is taken during 
installation, there is some chance that the conductors 
may be squeezed out as the nut is tightened up; this 
latter operation may in its turn lead to the wire being 
damaged. These disadvantages may, to a considerable 
extent, be overcome by soldering the wire to a spade 
terminal or lug washer, though this procedure has the 
drawback that the local resistance may be increased or 
electrolytic action set up unless the soldering is properly 
carried out. 

All these weaknesses are, it is claimed, overcome in 
the terminal which has been invented by Mr. J. de Wet, 
Earl's Court-square, London, W.8. In this terminal, 
of which we give an illustration in Fig. 1, part of the | 
interior of the usual solid base is cut away to form 
a cup, the rim of which is pierced by two holes at 
opposite ends of a diameter and by two slots, not 
visible in the illustration, which face each other across 
another diameter. The wire or wires are threaded 
through these holes or slots, so that they abut against 
the central pillar, and the tag washer, shown in the 
upper part of the illustration, is then slipped over the 
latter, so that its tags fall into the slots. The milled 
nut is then screwed down in the usual way, and can 
be tightened up either by hand or by a screwdriver. 
This arrangement, it is claimed, enables solid wire, 
stranded cable, or a single strand of the finest flexible 
to be secured without breakage, while several wires | 
can be clamped in definite positions with respect to 
each other. The use of the holes instead of the slots 
is an additional precaution against the wires slipping 
out if the terminal is installed with the nut downwards 
in a position subject to vibration, and also renders it | 
difficult for flexible wires to be pulled out. From the 
wireless point of view it is claimed that there is no possi- 
bility of rectification occurring at the contact surfaces, 
and galvanic action is prevented by the employment of a 
non-oxidising, acid-resisting alloy in the manufacture of 
the terminals. As will be noticed from the illustration, 
it is possible to make a connection to the underside of 
the terminal in the ordinary way by using a lug washer. 

The terminal shown in Fig. 2 has been designed for 
use on mains-operated wireless'sets, where pressures up 
to 240 volts, or higher, may be encountered. It is of the 
same general construction as that just described, but the | 
nut is made of Bakelite in which a metal plug is moulded 
to take the thread, and to ensure adequate contact 
with the metal interior of the base. This interior is of | 
conventional pattern, except that it has two flats 
formed on it, which fit against two similar flats in the 
bottom of the Bakelite outer base, so that any relative 
motion between the two is prevented. A further 
important point is that the metal interior projects | 
slightly through the bottom of this outer base, so that | 
when the terminal is secured to a board, better contact 
than usual is ensured and any loosening due to shrinkage 
is avoided. 


RatLway DEVELOPMENT IN AFGHANISTAN.—A railway 
scheme for linking civil and military stations in Afghani- 
stan, it is understood, has been approved by King Nadir | 
Shah, The route surveyed runs from the Afghan 
border, opposite the Khyber Pass, through Jalalabad to 
Kabul, thence to Kandahar and Chaman, on the border 
of British Baluchistan, with a subsidiary line from 
Chaman to Herat. According to the Northern News 
Services, most of the track will be constructed to the 
metre gauge. If, however, on further investigations the 
broad gauge is not found to be too expensive, and 
the traffic is judged likely to justify the extra outlay, 
approval will be given to this, The total railway mileage 
contemplated is 900 miles, a large undertaking when the 
nature of the country is considered. At present, there 
is a railway about two miles in length at Kabul, but it 
is little more than a tramway, and the one train runs 
intermittently according to the condition of the engine. 
The Afghan Government hopes to link up all important 
centres unprovided for by the railway system, by means 
of motor transport, which has developed greatly during 
recent years. Apart from passenger traffic, it is anti- 
cipated that the railway will derive considerable revenue 
from freight, such as minerals, dried and fresh fruita, 
carpets, shawls, hides and skins, and rough woollen 
goods, which are mainly conveyed, at present, by mule 
and camel caravan. There is also much through-traffic 
from Central Asia, particularly Turkestan and Bokhara 
and it is expected that the new railway will attract a 
proportion of this 
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CATALOGUES. 


Electric Motors.—-Messrs. Higgs Motors, Witton, Bir- 
mingham, have sent us a copy of an interesting illustrated 
pamphlet describing their workshops and offices. 

Electric Lighting Fittings.—We have received a supple- 
mentary catalogue of reflectors and a copy of their house 
journal from Messrs. The Benjamin Electric, Limited, 
Tariff-road, Tottenham, London, N.17 


Lubrication.—Messrs. Vacuum Oil Company, Limited, 
Caxton House, Westminster, London, S.W.1, have issued 
a second edition of their pamphlet dealing with methods 
of lubricating ball bearings and roller bearings. 


Lubrication.—Messrs. Sternol, Limited, Royal London | 
House, Finsbury-square, London, E.C.2, have issued a 
new and revised edition of their useful booklet on the 
lubrication of various types of heavy-oil engines. 


Rotoscope.—A pamphlet describing the Rotoscope, an 
instrument for examining and investigating mechanisms 
in motion at high speeds, is to hand from Messrs. A. J. 
Ashdown, Limited, 119, Victoria-street, London, 8.W.1. 


Files.—-A list of files for use in filing machines has | 
been issued by Messrs. Sheffield Steel Products, Limited, 
Templeborough, Sheffield, giving dimensions, sections, 
fitting particulars and cut of teeth, with prices for each 
size, | 

Casehardening.—A circular explaining the qualities 
of their “‘ Eternite” casehardening compound, made 
from beechwood charcoal, is to hand from Messrs. G.W.B. 
Electric Furnaces, Limited, North-road, Holloway, 
London, N.7. 

Reamers.—A catalogue of their patent adjustable 
floating reamers is to hand from Messrs. David Brown | 
and Sons (Huddersfield), Limited, Huddersfield, giving | 
particulars and prices for a number of sizes ranging from 
1 in, to 24 in. | 

Milling Cutters.—Messrs. Kearney and _  Trecker, | 
Milwaukee, U.S.A., have sent us a reprint of a paper | 
by one of their engineers, Mr, Frank W. Curtis, describing | 
recent applications of tungsten-carbide steel to milling | 
cutters. 

Commercial Road Vehicles.—A catalogue of commercial | 
road vehicles to hand from Messrs. Garner Motors, | 
Limited, Tyseley, Birmingham, shows a number of | 
patterns to carry from 2 tons to 4 tons, with four-cylinder | 
and six-cylinder engines, and four-wheel and six-wheel | 
chassis. There is also a good range of bodies to suit | 
various requirements. 

Turbo-Generators,—A circular is to hand from Mes«vs. | 
C. A. Parsons and Company, Limited, Neweastle-on- | 
Tyne, explaining their “ Uniplane” turbo-zenerator 
sets, in which the condenser is on the level of the eugine- 
room floor. Plans and elevations are given of sets of | 
1,000-kw. and 3,000-kw. capacity, together with a/| 
short specification of the generator, gearing, condenser 
and auxiliaries. 


Electric-Light Fittings.—Messrs. John Dugdill and 
Company, Limited, Hazel Grove, near Stockport, make | 
a special study of the design and manufacture of lamp | 
brackets with extending arms and self-sustaining joints. 
These are chiefly used for holding electric lamps, tele- 
phone instruments and, to some extent, gas lights. A | 
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catalogue issued by the firm shows a wide range of 
patterns in different materials. 

Railway Azle-Boxes.—Messrs. British Timken, Limited, 
Cheston-road, Aston, Birmingham, have issued a cata- 
logue describing their railway axle boxes fitted with 
Timkin tapered-roller bearings. Illustrations are given 
of steam motor coaches, locomotive bogies, 40-ton 
hopper trucks, and steam, electric, and oil-engine loco- 
motives which have been equipped with these bearings, 
for home and foreign service. 


Sewage Pumps.—A system of dealing with sewage 
is explained in a catalogue issued by Messrs. Daniel 
Adamson and Company, Limited, Dukinfield. The 
sewage is led to a central sump from which it is ejected 
by compressed air to the treatment tanks, the whole 
process continuing under automatic control as long as the 
air is supplied. All the necessary pumps and other 
plant are produced by the firm. 


Automatic Control of Electrical Machinery.—We have 
received from Messrs. Metropolitan-Vickers Electrical 


| Company, Limited, Trafford-park, Manchester, a cata- 
| logue describing their automatic controls for electrical 


machines such as generators, converters, motors and 
synchronous condensers, giving full details of the methods 


}and apparatus used and illustrations of unattended 


substations equipped by the company. 

Sheet-Metal Work.—Messrs. G. A. Harvey and Company 
(London), Limited, Woolwich-road, London, 8.E.7, have 
issued a pocket edition of their catalogue of sheet-metal 
cisterns, tubs, pails, bins, tanks and similar vessels, 
ventilators, gutters, piping and all the related fittings, 
and perforated sheet metals. A range of cast-iron 
fittings for building and street paving is also shown, 
dimensions and prices being given throughout. 

Mine Switchgear.—Flame-proof switchgear for coal 
mines is the subject of a special catalogue issued by 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne. Gate-end and portable distribution switches 
are shown, each in several patterns, followed by flit- 


| plugs, dividing boxes, sealing-type boxes, plugs and 
| sockets, all of which are specially designed for safe opera- 


tion in haulage ways and inwards to the coal face. 


Drawing Office Supplies—The manufacturers of ma- 
terials, instruments, furniture and general supplies for 
the drawing office have issued a descriptive account of 
the progress made in drawing-office equipment, with 
separate catalogue es for each of the member firms. 
It is interesting reading, and is published by Messrs. The 
Drawing Office Material Manufacturers’ and Dealers 
Association, 168, Windsor House, Victoria-street, 
London, 8.W.1. 

Grinding Machines.—A new catalogue received from 
Messrs, The Churchill Machine Tool Company, Limited, 
Broadheath, Manchester, gives specifications and 
descriptions of their universal grinding machines, and 
of an improved type with a wheel head of turret con- 
struction in which the grinding wheel may be set for 


| any of the three positions required for external, internal, 


or face grinding. These machines are made for driving 
by motor or from line shafting, and in several sizes, ot 
which dimensions are given. 

Electric Supplies.—A new edition of their genera! 
catalogue has been issued by Messrs. J. H. Tucker anc 
Company, Limited, Kings-road, Tyseley, Birmingham. 
containing, in separate sections, classified lists of the 
various electric line fittings and instruments, including 
ceiling and wall fittings, lampholders, adapters, <c 
switches of all usual patterns, with accessory fittings, 
distribution boards, &c. With this catalogue w' 
received a printed circular with lists and notes of th« 
new articles and revised prices as compared with th 
previous catalogue. 
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X-RAY CRYSTAL ANALYSIS IN 
INDUSTRIAL PROBLEMS. 


Tue steel-making industry was established early 
in the last century. Its foundations were laid 
on the experience of observant men with excep- 
tionally trained eyes and instinct, but until well 
past the middle of the century its practice had 
gained little from chemistry and practically nothing 
from the use of the microscope. Atter Sorby’s 
revelation of the microstructure of metals, steel 
makers slowly became aware that practice might 
have much to learn from metallographic investiga- 
tions, and the study of the microscopical structure 
of steel became a necessity for those makers who 
meant to hold their own in respect of quality. 
As yet, however, metallurgists had no means either 
of seeing into the interior of a mass of metal, or 
of observing finer details of its structure than 
the microscope would reveal, nor had they reason 
to believe that such inquisition was possible. With 


which, in 1927, set up a committee under Sir 
William Bragg as chairman, to deal with the indus- 
trial applications of X-ray analysis, and in a report 
recently published* has described a number of 
examples from the work that has been done up 
till now. At the present stage the work has had to 
| be to a certain extent of an exploratory character, 
| and although it has covered a wide range of subjects, 
|only a small part of the field of possible application 
|of the method has been examined. In many of 
|the investigations, indeed, the first object has 
| been rather to test the possibilities of the method 
than to endeavour to solve specific problems. 
Taking, however, what is known of the method, 
|and the experience which has been gained by its 
}use, Sir William Bragg expresses the belief that 
there is no question of the propriety of examining 
its industrial applications thoroughly. In his view, 
there is not only a strong probability but even a 
certainty, that a method which reveals the internal 
structure of solid bodies, and so opens the way 


under enquiry was to ascertain to what extent 
X-ray analysis could reveal a correspondence 
between its results and the phenomena of magnetic 
“ spoiling,” which were known to occur after heat 
treatment between 900 deg. C. and 1,000 deg. C., 
and to recover after a brief heating at 1,250 deg. C. 
Fig. 1 (a) shows the steel left as rolled, which, on 
hardening, gives a high quality magnet steel. The 
pattern shows the lines due to a-iron, with just 
a trace of y-iron lines. After one hour's heat 
treatment at 900 deg. C., the steel is seen in Fig. 1 (b) 
to present new lines, due to the formation of crystal - 
line carbides of tungsten and of iron and tungsten, 
|and the a-iron lines have become somewhat spotty, 
owing to the formation of somewhat larger iron 
crystals ; when this steel is subsequently hardened 
|and magnetised, it shows a serious loss in its 
| coercive force. Figs. 1 (c) and 1 (d) show the same 
steel similarly spoiled by other heat treatment, water 
hardening having reduced the grain size and spotted 
appearance of the iron lines as shown in Fig. | (c), 








b 


the discovery of X-rays, it became apparent that 
it might be possible, in practice, to find ways of 
overcoming the difficulties arising from the opacity 
of metal, and some eighteen years ago the work of 
von Laue, Bragg and others, showed that the 
application of X-rays might also throw light on the 
intimate structure of metals and other substances. 
The method of X-ray crystal analysis, by which 
the internal structure of most materials can be 
investigated, was first used in this country, which, 
moreover, has taken a leading part in developing 
it. On the practical side, on the other hand, it 
has been used much more widely abroad than at 
home as an aid to industrial research. In Germany, 
for instance, the larger manufacturers and stations 
for applied research make very wide use of it in 
the technology of textiles, and in the metallurgical, 
electrical, chemical and dye industries, as well as in 
the laboratories of the universities and technical 


schools. It has not, indeed, been wholly neglected 
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| while prolonged heating restored the spotted line, 
}as in Fig. 1 (d). Finally, the recovery treatment 
at 1,250 deg. C., as shown in Fig. 1 (e), has caused 
the carbide lines to disappear, and restored the 
steel to the condition of Fig. 1 (a), except that the 
iron lines show traces of large crystals. In the 
course of these experiments, a satisfactory design 
of camera has been worked out, which permits the 
‘examination of materials at temperatures up to 
1,000 deg. C. or higher. In the latest apparatus, 
the heating of the specimens is carried out in an 
atmosphere of argon. 

Another direction in which the method has been 
used is the study of structural changes caused by 
cold working processes, such as rolling or drawing. 
It has, for instance, been applied to rolled aluminium, 
the behaviour of which in comparison with other 
metals, such as copper or silver, which have similar 
face centred cubic lattices, is in some respects 
anomalous. Fig. 2 is a typical photograph of rolled 


in this country, but up till now no attempt seems to the expression of their properties in terms of | aluminium, in which the occurrence of maxima and 


to have been made to make the fullest use of it, 
or even to ascertain what that fullest use may 
amount to. 

With the experience of steel makers in regard to 
the results of applying chemistry and metallography 
to metallurgy, and the impossibility of competing 
on equal terms with manufacturers who are better 
informed in the application of those sciences to their 
art, it is evident that the present position in regard 
to X-ray analysis in this country is not altogether 
satisfactory. To put it at the lowest, it is conceivable 
that the addition of this new method to those that 
ire available at present, may enable manufacturers 
to obtain the same sort of progress as they have 
obtained successively from the study of chemistry, 
metallography and heat treatment, and it would 
be too much of a gamble to take the chance that 
nothing of practical importance might come out 
of it, while active and intelligent competitors are 
loing their utmost to try it out. 

This, at least, appears to be the view of the 
Department of Scientific and Industrial Research, 





structure, will yield results to be compared with 
the successes of chemistry in dealing with liquids | 
and gases. The work of the committee has been | 
conducted at the National Physical Laboratory, 
some part of it with the co-operation of industrial 
research associations. 

A few examples may be quoted from the report | 
to illustrate the kind of results that are being | 
obtained. One of the earliest problems suggested | 
by the committee was an investigation of permanent | 
magnet steels, especially tungsten magnet steel. 
This investigation disclosed a general correspondence 
between the magnetic quality and the X-ray appear- 
ances in the steel examined, and was therefore | 
followed up by the examination of a very large 
number of steels which had undergone various 
heat treatments. Fig. 1 shows some of the 
X-ray photographs that were obtained with one 
of the magnet steels. 





} 


The problem particularly | 


* The Application of X-ray Crystal Analysis to Indus- 


trial Problems. H.M, Stationery Office. 9d. net. 





minima of intensity on the circles shows that the 
crystals were not oriented at random by the rolling 
process, in which case the diffraction pattern would 
have consisted of a series of concentric circles, but 
had taken up a selected orientation, which can be 
deduced from the position of these maxima. 

In conjunction with the Research Association 
of British Paint Colour and Varnish Manufacturer, 
a survey of materials used in the paint industry 
has been made, with the object of ascertaining to 
which of them methods of X-ray analysis are 
suitable. In the course of this enquiry it has 
appeared that the size of the elementary crystals 
or grains (which means, of course, those that are 
revealed by the X-ray method, and do not necessarily 
bear any relationship to visible particles) is often 
of great importance to the quality of paint materials. 
Examples of photographs of such material, are given 
in Figs. 3 and 4 which show spectrograms obtained 
from zinc oxide and lead chrome. The better defini 
tion in Fig. 3 (b) and Fig. 4 (a) shows that the crystal 
grain size is larger than in the other pair, though 
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each of the pairs of Fig. 4 is composed of very small 
crystals, 

Another example of variants of the same material 
is shown in Fig. 5 (a) to (f), derived from tests on 


steel boiler tubes, which had broken down when 














shown respectively by (a) and (b), and, by comparison 
with (e) and (f), which represent respectively Fe,O, 
and Fe,0,, it is seen that the scale of steel (a) is 
largely Fe,O,, while that of steel (5) is a mixture 
of the two oxides. 


















































Fig. 7. 


used with high-pressure steam. 


Figs. 5 (a) and (5) 
ure photographs taken at different parts of the| in Fig. 6, 


Another example of selective orientation is seen 
in which, with the X-ray beam per- 


| asbestos which might account for special difficulties 
in working the material obtained from a low level 
in the mine, as compared with that in the higher 
levels. Another pair of photographs, shown in 
Fig. 7, relate to sodium carbonate ashes as used in 
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manufacturing processes, and illustrate the sort of 
difference in grain sizes to be found in different 
samples. 

The method has evidently, as the report points 
out a very wide field of application. It is remarked, 
however, that, for the best use to be made of it, there 
must be much closer collaboration between the X- 
ray physicist, on whom the whole technique of the 
method depends, and both the specialist in the 
sciences that underlie the behaviour of the mate- 
rials to be examined, and the manufacturers who 
use them. Only in this way is the X-ray method 
likely to be chosen for the purposes for which it is 
best fitted. Arrangements have accordingly been 
made for detailing suitable officers of the Nationa! 
Physical Laboratory for temporary work in selected 
industrial centres, or in the laboratories of research 
associations, with a view to studying on the spot 
the problems of the industries which should be 
interested in the application of the X-ray method. 


THE EFFICIENCY RATIO. 

THE efficiency ratio is a popular though very 
imperfect criterion of the merits of a steam turbine. 
but in times past it had the advantage of being 
easy to compute, and of the fact that there was 
complete agreement as to how the calculation 
should be made. Modern turbines are commonly 
bled for progressive feed heating and for evaporating 
purposes, whilst with “ super-pressures ”’ the steam 
is reheated at some intermediate point of the 
expansion. The complications thus introduced have 
made it less easy to assign a definite value to 
the efficiency ratio, and, in fact, designers are not 
in agreement as to the basis on which this ratio 
should be calculated. It seems reasonable, how- 
ever, to define the efficiency ratio as the ratio of 
the work done by the actual turbine, to the work 
due from the steam, had this been utilised in an 
ideally perfect turbine. If it be assumed that the 
same percentage of steam be bled from the ideal! 
as from the actual turbine, and at the same pres- 
sures, the calculation of the efficiency ratio is 
reasonably simple, but one objection may fairly b 
this procedure. The steam bled 


urged against 


steel, showing the iron crystals considerably larger | pendicular to the fibre axis, selective orientation of | from the ideal turbine will have, at every point, 


in (a) than in (b); (c) and (d) show the pattern of | asbestos is shown. 
parts of the steel | taken in 


seales which formed on the 
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less total heat than the steam bled from the actua] 
turbine. Hence, if the same amount of feed heating 
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nd evaporation is required, more steam must be| B.Th.U.* We may proceed then as indicated in the 
bled at each tapping point from the ideally perfect | following table :-— 


turbine than was tapped off the actual turbine. 


On this basis, the efficiency ratio of the latter will | 


be a little higher than if computed on the assump- 
tion that the same quantities of steam were bled 
from the actual and the ideal turbines. 
We may, however, conveniently use the latter 
ssumption to provide a provisional value for the 
efficiency ratio, and having this can then easily 
rrect it to give the efficiency ratio when the 
mparison is made with an equal abstraction of 
lisposable heat from the actual and ideal turbines. 
lake, for example, the case of a turbine supplied 
th steam at a pressure of 360 lb. per square inch 
ibsolute), and at a total temperature of 760 deg. F. 
Let the exhaust pressure be equivalent to a 29-in. 
1um. Suppose further that 10 per cent. of the 
total steam condensed is withdrawn at 30 lb. per 
square inch (absolute), of which one-half goes to a feed 
eater, and the rest to an evaporator. A second 
pping is made at a pressure of 12 lb. per square 
(absolute), at which point 5 per cent. of the 
ital steam is withdrawn, whilst another 3 per cent. 
3 tapped off, to a third feed-heater, at a pressure of 


} lb. per square inch absolute. Let the steam rate 
ve 9-5 1b. per kw.-hr. at the turbine coupling. 
We will further assume that steam from the 


evaporator is fed into the turbine at a pressure of 
12 lb. per square inch (absolute), and that this 
mstitutes 4 per cent. of the total condensate. 
The whole of the steam condensed in the feed 


heaters and evaporators finds its way into the 


ndenser, and is included in deducing the assumed | 


steam rate of 9-5 lb. per kw.-hr. 

From the foregoing, it will be evident that only 
78 per cent. of the total steam entering the turbine, 
at the main inlet or at a later stage, experi- 


either 


nees the full heat drop from the initial to the | 


exhaust pressure. The corresponding adiabatic heat 
lrop is 496-4 B.Th.U. Ten per cent. of the total 
steam experiences the heat drop down to 30 lb. per 
square inch, which is 247-9 B.Th.U. The heat 
drop to 12 lb. per square inch of 313-4 B.Th.U. i 
experienced by 5 per cent. of the steam, and for 
nother 3 per cent. the adiabatic heat drop (down 
3 lb. per square inch (absolute)) is 400-3 B.Th.U. 
Finally, the 4 per cent. of the steam received from 
the evaporator has a heat drop to the condenser 
ressure of 193-9 B.Th.U. The work due, there- 
re, from each pound of total steam is 


Is 


78 496-4 *03 


100-3 + 


0-05 x 313-4+ 0 
447-4 B.Th.U. per Ib. 


- 0-10 K 247-9 
0-04 193-9 


3,412 


he work actually done per Ib. is —) 359° 15 
.Th.U. 
Hence, on this basis, the efliciency ratio «¢ is 
en by the relation 
359-15 . 
€ = 80-3 per cent, 
447-4 


f 
i 


iulready noted, however, the above basis 
mparison is far from fair, since to do the same 
ount of heating and evaporating, more steam 
ild have to be bled from the ideal than from 
vctual turbine. In any test, the temperature, 
which the condensed steam from the 

i heaters and evaporators, is known, and calling 

s t, the disposable heat at any given tapping 
int may be taken as equal to (H’ t), where 

H’ represents the initial total heat of the steam, 
the adiabatic heat drop down to the point in 
estion, € the efliciency ratio up to this point, and 
the temperature of the bled steam condensate. 
the corrections to be made are all small, it 
permissible to take « as constant and equal to 
provisional value already found. For equality 
nditions we must increase the percentage of 

n bled from the ideal turbine in the ratio of 


esca pes 


€ul 


Since 


H’ eu t ' (1 e)u 
"H’—aw—? H’—e—¢ 
li we denote by 2 the percentage bled at any 
nt from the actual turbine, the amount Az 
which the percentage bled from the ideal turbine 
. . l elu 
uld be increased is equal to a ; <a 
H’'—u t 


present case, the initial total heat H’ is 1401-6 


Tapping Point No. 4. 2. 3. 
Initial total heat H’ 
B.Th.U. 1401-6 1401-6 1401-6 
u “4 249-9 313-4 400-3 
deg. F. 210-0 160-0 100-0 
H’ u—t B.Th.U. 943-7 928-2 901-3 
(1 —e)u =0°197 
B.Th.U. 49-2 61-8 78-8 
2 ee oe 0-100 0-050 0-030 
. +o % 
At= 6-188 « -2 0-0052 0-0084 0-0026 


H’ —u-—t 


The quantity of steam which makes the full heat 
drop of 496-4 B.Th.U. is reduced by the sum of the 
figures in the last row of the table 7.e., by the frac- 
tion 0-0113, and the work, due from it, by 496-4 > 
0-0113 = 5-61 B.Th.U. On the other hand, the 
work due from the steam bled off at 30 Ib. per square 
inch absolute is increased by the amount 0-0052 
249-9 1-30 B.Th.U. The corresponding figures 
for tapping points 2 and 3 are, respectively, 0 -0034 > 
313-4 = 1-07 B.Th.U., and 0-0026 x 400-3 
1-04 B.Th.U., making together a total of 3-41 
B.Th.U. Hence the work due from the ideal tur- 
bine, as thus corrected, is 447-4 — 5-61 +4- 3-41 
445-4 B.Th.U. per lb., and the corrected efficiency 
359-15 
445-4 

An alternative method which leads to sensibly 
the same results, and which may, in many cases, be 
simpler in use, is to assume a provisional condition 
line on the Mollier chart. The various tapping 
points are noted on this, and the heat drop from 
each to the exhaust pressure is measured. Each 
pound of steam withdrawn at any tapping point 
would, if transferred forthwith to a perfect turbine, 
do work in that equal to its heat drop, and the 
efficiency ratio of the actual turbine is found by 
deducting the proper percentage of this from the 
work due had the whole of the steam been expanded, 
in a perfect turbine, down to the condenser pressure. 
As before, the actual efficiency ratio is found by 
dividing the work done per pound of steam in the 
actual turbine by that due from it. 


ratio becomes, accordingly, 80-66 per cent. 


As a simple example, take the case of a back- 
pressure turbine supplied with steam at a pressure of 
180 lb. per square inch (abs.) and a temperature of 
540 deg. F. Let the vacuum be 28} in., and assume 
that half the steam is withdrawn for heating pur- 
poses and the like, at atmospheric pressure. Had 
the whole of the steam passed through the turbine 
to the condenser, the work due from it would be 
382-6 B.Th.U. Let the provisional condition line 
cross the line representing atmospheric pressure at a 
total heat of 1,140-4 and an entropy of 1-7416. The 
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machines. This was clearly brought out in the 
masterly paper read before the Institution of Elec- 
tric Engineers, in 1912, by Mr. K. Baumann. 
Take, for example, two turbines both working with 
steam supplied at a pressure of 180 Ib. per square 
inch and with the same vacuum of 28 in. 

In the one case let the steam supply be super- 
heated by 150 deg. F., whilst the other turbine 
is fed with dry saturated steam. Suppose the former 
has an efficiency ratio of 70 per cent. and the 
other one of 67-5 per cent. Which, it may be asked, 
is the better turbine, showing the most skill on the 
part of the designer? In spite ot appearances, it 
is not the one with the higher efficiency ratio, since 
if the second turbine were also supplied with steam 
superheated by 150 deg. F. its efficiency ratio 
would, according to Mr. Baumann’s curves, be 
71-4 per cent. This example shows clearly that 
efficiency ratios are comparable only in identical 
conditions. Again, with equal stage efficiencies the 
efficiency ratio increases the greater the range 
pressure ; a fact which again shows the inadequacy 
of the efficiency ratio as a criterion of efficiency. In 
the past, it has had the one merit of simplicity, but 


this has largely disappeared with the advent of 
progressive feed heating. 
DEVELOPMENT WORKS AT THE 
PORT OF LEGHORN. 
By Dr. Bryssoxn Cunnrnauam, M.Inst.C.b. 
THe port of Leghorn (/talian, Livorno) has 
attained a leading position among the ports of 


Italy, and of late years its progress has been specially 
notable. It now ranks among the five priscipal 
ports of that country. Some 3,600 vessels visited 
the port in 1930, with a net tonnage verging on 
4,000,000 ; while the traffic in goods discharged and 


loaded, exceeds 2,000,000 tons per annum. ‘Thi 
town itself has a population of about 130,000 
inhabitants and is continually expanding. The 


history of the port dates back to early times, but 
its emergence as an active and prominent centre of 
shipping trade only began in the Fifteenth Century, 
when, under the régime of the Medici, it became the 
seaport of Florence and gateway of Tuscany. 
Located on the border of a fertile agricultural region 
and surrounded by a number of centres of industrial 
activity, the conditions have been extremel\ 
favourable for its development and prosperity. 

For a long time the only accommodation which 
it possessed for shipping was the Porto Mediceo, 1 
Medicean Basin, which was protected on the exterior 
by the Molo Mediceo, outside which, on a detached 
mound, lies the Faro, or lighthouse, constructed in 
1303 by the inhabitants of Pisa. It was not until 
the middle of last century that the need for better 
and ampler accommodation manifested itself and, 
indeed, became imperative. The first important 
engineering work undertaken for the protection of 





heat drop from this state point to a 28} in. vacuum 
is 183-6 per pound. Hence, the work due from a| 
perfect turbine at which the same quantity of heat | 
is abstracted at atmospheric pressure would be 
183 -9 


290-7 B.Th.U., 


3,412 
a steam rate of _ 


11-74 
290°7 
the actual steam rate were, say, 15-65 lb. per hour, 
11-74 
If the 


15 -65 
value thus obtained differs much from that | 
corresponding to the assumed condition line, a re- 
calculation may be necessary. 

The final result is the sensibly same whichever 
method of calculation is used, since, if the total heat 
of the bled steam exceeds the adiabatic value, this 
excess must have been obtained at the expense of 
useful work, which would otherwise be done on the 
blading, and it matters not whether the sacrifice is 
made above or below the tapping point. 

As already noted, the efficiency ratio provides 
but a very imperfect basis for comparing the rela- 
tive merits of steam turbines regarded as hydraulic 


382-6 corresponding to 


kw.-hr. If 


lb. 


per 


the efficiency ratio would be 0-75. 


too 


* This figure is taken from the Enlarged Callendar 
Steam Tables, The Revised Callendar Table published for 
the British Electric and Allied Trades Research Associa- 
tion gives a little lower figure. 








the harbour was the Diga Curvilinea, or Curved 
Breakwater, which, as shown in the plan form- 


ing Fig. 1, on page 32, stretches across the 
frontage of the Porto Mediceo in the form of a 
circular arc forming an outer harbour, or vesti- 


bule, to the port, and protected it from heavy seas 
on the west and north-west. It was built under the 
Grand Duke Leopold of Tuscany, between the years 
1853 and 1859. Early in the present century the 
enclosure was made more complete by the formation 
of the Diga del Marzocco, 1,400 m. in length, and of 
a wing (known as the Diga della Meloria) to the Diya 
Curvilinea, extending in a north-casterly direction 
for a length of 700 m. The effect of these works 
was to enclose a sheltered area of 33 
(814 acres) called the Bacino Vittorio Emanuele I, 
with an entrance width between the breakwaters 
of 300 m. Cross of both the Di 
Meloria and the Diga della Marzocco are given in 
Figs. 2 and 3. They were carried out under the 
direction of the distinguished Italian engineer, 
Signor Luigi Cozza, just before and during the 
war. Together with a small basin, the Darsena Pisa 
(with a depth of 4 m.), they formed part of a 
systematic plan of development designed by Signor 
Cozza for the whole port, which, however, came to 
be modified in the years succeeding the conclusion 
of hostilities, so that eventually a new 
which is outlined in Fig. 1, was approved in 122, 
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ind is now in course of materialisation. The schem« 
was designed by Professor Ing. E. Coen Cagli, 
M.Inst.C.E., and put forward by a concern known 

the S.LC.A.M. (Sindicato Italiano Construzioni 
\ppalti Marittimi), which has been associated with 

table port undertakings in Italy, such as the new 
industrial port (Porto Marghera) at Mestre, near 
Venice, and the harbour development works at Bari, 
both of which have been previously described in 
ENGINEERING, 

Che adopted scheme takes advantage of a tract 
ground Iving to the north-east of 
Leawhorn bet ween the main-line railway and the 


ol \ marsh 


< 


sea, to form the site for a series of inner basins 
ipproached by a channel from the outer port through 


the Vittorio Emanuele III Basin. The group - 
basins designed is shown in the general plan (Fig. 

und comprises the Bacino Occidentale, or Western 
Basir hich absorbs the existing canal for smal] 
raf nown as the Canale dei Navicelli ; the Bacino 
Meridionale r South Basin, which is to be the 
channel of communication Jeading from the outer 
harbour to a development area known as the Eastern 


Industrial Zone; and three branch basins, or 
Darsene, numbered 1, II, and IIT. There is another 
development area to the south-west of the Eastern 
Industrial Zone, called the South Industrial Zone, 
which is also served by the Bacino Meridionale 
Both these industrial areas, as well as the inter 

ning arms of the branch basins, are being formed 
by depositing the material dredged from the new 
basins and channels so as to raise the marsh ground 
surface to a height of 2-50 m. above mean sea level 
By this step what has hitherto been an unhealthy 
swamp will be done away with, and valuable 
stretches of land for industrial and residential 
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access of the town and 
conveniently situated in 


















protection will be given to shipping than 


Basin, which has been found to be unduly exposed 
and difficult to provide with adequate shelter. 
j ited November 2 . 
' Works entrusted the 


a mean width of 
Bacino di Evoluzione) 


» formation of No. | branch basin ( Darsena 


. entered from the 


» formation of the 8S 


tastern Industrial Z 


and of appropriate 
» towards the west. 
The construction, 
the contiguous 
, of a length of 1,800 m. 
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of quay wall, founded at a depth of about 10 m. 
below mean sea level and with a coping 2-50 n 


‘ 


above the same datum; also of 1,300 m. 
wharfage, adapted to a shallower depth of 4 m., 
along the eastern bank of the entrance channel, « 
the Turning Basin, and of the South Basin. 

(7) The filling of all the area adjacent to the first 
section of berthage in the interior port and of all 
the area assigned to the industrial zones up to 
2-50 m. above mean sea level in the Eastern Indus- 
trial Zone and to 2 m. in the South Industrial Zone, 
and the formation of a service canal across the 
Eastern Zone, 1,250 m. long. with a width of 37 
und a depth of 4m. (In the course of constructio! 
modifications in these dimensions have been intro 
duced, bringing the width of the canal at mean s¢ 
level to 100 m. and the depth to 9 m.) 

) The provision of road access to the new port 
area across the South Industrial Zone, of perimetra 
roads to the quays and berths, and of suitable 


jetties, Xc. 

The above contract is now rapidly approaching 
completion. Already in the portion of the indus 
trial zone adjacent to the port area, which has bee! 
filled to building level, important establishments 
have sprung into existence such as the new centra 
electric station of the Societa Ligure Toscana di 
Elettricita, the factory of the Societa Italiana 
Radiatori and that of the Tubi Bonnat. 

































Jan. 8, 1932.] 


ENGINEERING. 





33 








The interest of the engineering features of the | 


The present undertaking is only the first stage 


with fuel oil solutions is very small. The eighth 


enterprise centres in the construction of the quay | of an extensive programme of development for the | series consisted of three similarly treated sets, pre- 
walls, which the writer had an opportunity of} port which, in its entirety, will include the western | pared to investigate the effect of adding 3 per cent. 


inspecting while on a visit to the port in the summer | basin and other new branch basins shown in the | of D.M. to creosote and fuel oil. 


of 1930, Thanks to the facilities courteously afforded 
by Signor Pala, the engineer of the port, he was able 
to see the various stages of construction from the 
first laying of the foundation course to the final 
setting of the coping. The plans showing details of 
construction and the photographs have been sup- 
plied by kind permission of the Italian Government. 
The quay walls for the new internal port system, 
» far as they have been constructed round the 
periphery of Basin No. 1 and its adjacent wings or 
returns, are being carried out on the well, or hollow 
block, system, which has proved itself so suitable 
a means of sinking in ground of an uncertain 
character, and which has been practised with 
conspicuous success at other Italian ports as well 
as in this country. The blocks, which are rectan- 
vular in shape, with bevelled corners and recessed 
ends for bonding, as shown in the plan in Fig. 5, 
are 10-50 m. long and 6-50 m. wide, and each 
contains two symmetrically arranged internal wells, 
or shafts, measuring 4 m. transversely by 3 m. 
longitudinally in the lower portion, increased to 
3-25 m. for the upper moiety of the height. Trans- 
verse and longitudinal sections of the wells are given 
in Figs. 4 and 6. The side walls are 1-25 m. thick 
at the front and back and 1-50 m. thick at the ends, 
with a partition wall 1 m. thick between the wells. 
As can be seen in Fig. 7, Plate II, the whole has 
been built up of masonry, incorporating rough stone 
blocks bedded in cement mortar, with an external 
rendering of cement in order to diminish friction 
during the process of sinking. In the first instance 
there is laid on the natural surface of the ground a 
cutting edge of steel angle on which is formed a 
bevelled base of reinforced concrete, 2 m. high, 
increasing in thickness from 50 cm. to the normal 
width of the masonry walling, which is then built 
up in courses of about 2 m. in height, corresponding 
to successive stages of the sinking operations. 
Sinking is effected by excavating the material 
within the wells mainly by grabs of a suitable form 
and partly also by hand, as circumstances may 
require. Grabs can be seen at work in Fig. 7 and 
also in Fig. 8, where the blocks are shown set in 
position and have reached various stages of descent. 
rhe operation of sinking proceeded through- 

quite regularly and uniformly, subject to 
adjustments of a minor character from time to 
Occasionally intractable material, such as 
of rock, was encountered. These were 
broken up into fragments and then removed by 
grab in the ordinary way (Fig. 7). Generally a 
sound foundation stratum was obtained at a reason- 
able depth, but in certain places where this did not 
prove to be the case, timber logs of substantial size 
were driven into the ground with the object of 
consolidating it. Having reached the required 
depth, the floor of the wells was dished, as shown 


out 


ime, 


5S 


pit ie 


|general plan in Fig. 1. The whole area of the 
| interior port is to be served by a network of roads 
and railway sidings so as to bring it into close 
connection with the internal transport arrangements 
of the country. 





littoral. 


THE DETERIORATION OF 
STRUCTURES IN SEA WATER. 


It may be recalled that since 1916, a Committee 
of the Institution of Civil Engineers has been 
investigating the deterioration of structures of 
timber, metal, and concrete in sea water. The 
first report of the Committee was published in 
1920, and since that date, interim reports have 
been issued at yearly intervals, and have been 
commented upon in our columns. The twelfth 
interim report* has just been published, and 
includes reports by Professor G. Barger and by 
Professor 8S. M. Dixon, on the protection of timber, 
together with summaries of reports by Mr. F. C. 
Fforde, Mr. E. A. Cullen, and Sir Leopold H. 
Savile, on sea-water tests of timbers, the inspec- 
tion of reinforced-concrete blocks at Brisbane, and 
reinforced-concrete stanchions at Chatham, respec- 
tively. As certain researches in progress in the 
United States are closely allied to the Committee’s 
investigations, a brief summary of the more im- 
portant results and conclusions relating to these 
researches has also been included in the report. 

In the course of the year under review, periodical 
inspections were made of the iron and steel speci- 
mens under exposure for 10-year and 15-year periods 
at Auckland, Halifax, and Plymouth. The bars 
at Colombo were either too swollen or too thickly 
covered with marine growth for superficial inspec- 
tion. As regards the bars exposed at the other 
three ports, the 36 per cent. nickel steel aerial 
bars appeared in perfect condition, and the 13} per 
cent. chromium steel appeared less corroded than 
the remaining air-exposed metals. The specimens 
at half-tide level were generally covered with 
marine growth, the bars at Auckland showing rust 
spots through the covering. At Halifax, all the 
specimens appeared to be in good condition, while 
the bars at Plymouth were heavily encrusted with 








least deterioration. As regards the totally-immersed 
bars, all at Auckland were thickly covered with 
marine growth, and all showed rust, and the bars 
at Halifax and Plymouth were in similar condition, 
with the exception of the high-nickel and chromium 
steels, on parts of which the original surface was 
still showing. 

The work on the protection of timber against 





in Figs. 4 and 6, and filled with hydraulic lime 
concrete carried up to the level of the top of the | 


reinforced concrete base. This operation is illus- 


d in Fig. 9. 

\bove the foundation course, the wells: are filled 
vith sand and sandy material. At the top, as shown 
in the sections (Figs. 4 and 6), the wells are vaulted 
over on one side in cement concrete so as to 
provide support for the wall superstructure, 2} m. 


} l 
LICK, 


in which is formed a trench to take hydraulic 
service mains, electric leads and cables, &c. The 
is capped with a granite coping course. 
Concurrently with, and even prior to, the sinking of 
blocks, excavation of the intervening basins 
been proceeding by means of hydraulic suction 
iredgers, and the dredged material has been de- 
posited on the low-lying marshland, as illustrated 

Fig. 10. Figs. 11 and 12 show the dredged areas 
f Basin No. 1 and the Turning Basin. 

For the wharfage along the approach channel 
nd the basins of shallow draught, the system of 
onstruction adopted is Coignet-Ravier reinforced- | 
onerete sheet piling, the piles being 6 m. long and 

60 m. wide with a thickness of 12 cm. A grab 
iredger can be seen at work in Fig. 13, preparing the 
site for the driving of the piles, and in Fig. 14 is 
iven a view of the piling, as driven. 
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of Professors Barger and Dixon. The oldest speci- 
mens under test were those of the fifth series 
exposed in March, 1925, which were impregnated 
with creosote, either alone or with a small addition 
of D.M. (arsenical poison). The Colombo 
removed for final examination after 5 years, did 
not show definite evidence that the addition of D.M. 
was beneficial. The pieces had resisted T'eredo, 
but many were severely damaged by Limnoria. 
The last batch of the sixth series exposed at Colombo, 


| consisting of blocks boiled in alcoholic solutions of 


four arsenical poisons, confirmed earlier results 
on the superior protection against T'eredo afforded 
by D.M. Specimens in the same series at Singapore 
impregnated by the Bethell process with fuel oil 
showed very unsatisfactory penetration. The 
seventh series specimens were exposed at Colombo 
after impregnation with either creosote or fuel oil, 
both alone and with the addition of 5 per cent. 
of poison. 
with fuel oil were examined after a year’s exposure, 
and yielded results similar to those given by the 
sixth series. Analysis has shown that the quantity 
of poison in the impregnated parts of timber treated 


* Department of Scientific and Industrial Research. 
H.M., Stationery Office. [Price 6d. net.] 





When carried to completion the | 
plan will have the effect of making Leghorn one of | compared quite favourably with the corresponding 
the most capacious and efficient ports on the Italian, 


barnacles, the two nickel-steel bars showing the | 


marine borers has been continued with the assistance | 


set, | 


A large number of the blocks treated | 





A few of the blocks 
| treated with fuel oil were seriously attacked within 
/nine months. The ninth series, treated with naph- 
|thalene or mixtures of naphthalene and creosote, 
was exposed during the year at Kilindini, Kenya, 
and Mauritius. The weight of naphthalene absorbed 


figure for creosote. In his report, Professor Barger 

| referred to the wide variations in the absorption 
| figure as between different petroleum fractions, and 
suggested that the reason for the satisfactory 
penetration in exceptional cases presented an 
interesting problem. Further experiments have 
| be nn carried out by Professor Dixon on incising 
| timber before impregnation, and it has been demon- 
strated that the quantity of creosote absorbed by 
Oregon pine can be considerably increased in this 
way. 

Mr. A. H. Roberts reported on the timber posts 
exposed at Leith in 1923, and stated that the 
creosoted redwood from Finland and untreated 
Demerara greenheart were practically intact. 
The other untreated timbers had been eroded by 
Limnoria to depths of from y in. to 1} in. Mr. D. 
Holderness reported on the remaining test pieces 
placed in the sea at Auckland in 1917. Both 
treated and untreated specimens were used, the 
treatment consisting of two coats of creosote, and 
charring and afterwards painting with two coats 
of vaseline. All the turpentine and greenheart 
specimens were sound, but the treated totara 
pieces, while apparently free from T'eredo, were 
seriously attacked by Limnoria and Chelura. 

The second examination of the Committee’s 
reinforced-concrete specimens under test in this 
country was carried out in July, 1930, the periods 
of exposure ranging up to 23 months. These speci- 
mens consisted of two similar sets of piles, one 
exposed in sea water at Sheerness, and the other in 
artificial sea water of three times normal strength 
at the Building Research Station, Watford. A 
number of compression test cylinders of each of the 
mixtures used were also exposed under a variety 
of conditions. In general, no serious changes 
had taken place. The cylinders exposed at Watford 
behaved similarly to the piles made of corresponding 
mixtures. Trowelled surfaces below the water 
line were more affected than other surfaces. The 
effects of immersion, where apparent, was usually 
more pronounced in the lean mixtures. Concretes 
made with rapid-hardening Portland cement showed 
a creamy deposit below water level, but no other 
effects were noticeable, while cylinders of the lean 
mixture were becoming mushy at the base. The 
addition of trass appears to have been beneficial, 
as the defects were absent in such cases. 
| A report was received from Mr. E. A. Cullen on 
the internal condition of the reinforced blocks 
exposed at Brisbane in 1917. The bottom portions 
of the blocks were broken open after they had been 
exposed for 13 years between high and low water 
levels. Part of the steel covered with only }-in. 
of 2 to | cement mortar was found to be perfectly 
clean, and this covering appeared to be as effective 
as 1 in. of 1: 2:3 or 3: 4:5 cement concrete made 
with chippings ranging up to } in. Four blocks 
prepared to test the protective effect of tarring were 
broken open after being similarly exposed for 5 years, 














jand it appeared that the coating of tar offered no 


advantage. In two of these blocks the steel was 
covered with 1 in. of 1: 2:3 cement concrete, and 
rusting was more severe than in the blocks of the 
first series, with a similar depth of cover, which had 
been exposed more than twice as long. This result 
was attributed to the use as aggregate of river 
gravel ranging up to 1} in. instead of the fine chip- 
pings. 

In quoting from the report of the special committee 
of the American Railway Engineering Association, 
it was mentioned that experiments indicate that 
angelique and manbarklak from Dutch Guiana 
appeared to be the best timbers for inherent power 
of resistance to marine borers. The American 
results confirmed the inferiority of fuel oil, as com- 
pared with creosote, as a vehicle for introducing 
poison into timber. 





CHASER THREAD-GRINDING 
MACHINE. 


Tue useful contributions frequently being made by 
the smaller specialist firms of the British machine tool 
industry is well illustrated by the ingenious automati 
, ; propose 
on this page 


chaser thread grinding machine which we now 
to describe, with the aid of Figs. | 
and opposite This machine is manufactured 
Messrs. Atkins (Peterborough), Limited, Old Fletton, 
Peterborough, and has been designed to 
the demand for the accurate formation of the thread of 
lo ensure this accuracy 
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the machine, apart from suitable indexing mechanism. 
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moved to the next thread when the wheel has passed 
up and down one groove, This movement is continued 
its whole width, 
when the indexing motion is reversed and the face of 
the chaser is passed back under the wheel. By taking 
a light cut right across the chaser, high speed steel 
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contact is ensured by light tension springs between the 
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right angles to the longitudinal axis of the 
he turrets, stated, swivel, however 


rtical axis and carry with them the indexing 


verses at 
table 


on » ve 


as already 


mechanism 
the tabk 
to the 
th 
nat 


The effect of this swivelling is to cause 
top to move in a direction inclined in plar 
the table, but as both m unis 

parallelism is not disturbed. This diagonal travers« 


axis of move 
rally gives a different degree of transverse move 
ment to that obtained from the right angle of indexing. 
and, in consequence, the pitch can be varied within very 
fine limits with a cam of standard pitch. The swivelling 
of both turrets is effected simultaneously by the worm 
indicated on the left of Fig. 5, the turret periphery 
being cut, over a certain arc, with teeth to correspond, 
The adjusting handwheel on the spindle carrying the 
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worms, which spindle runs in ball bearings, is seen at 
the right of Fig. 4. 

lhe grinding wheel dressing device 
3 and 7, in both of 
greatly magnified contour of a single thread which it is 
desired to repro luce, is seen attache d toa flat plate . \ 
stylus attached to the long arm of a pantograph is 

1used by the operator to follow the thread contour, 


the movement being reproduced, 


is shown in Figs 


which a former consisting of the 


of course, on a much 
reduced scale, by the dressing diamond which is attached 
to the small arm of the pantograph. The contour 
of the stylus is exactly similar to that of the diamond, 
the scale ratio between the two being, naturally, the 
same as that between the former and the thread to be 

lo ensure the correctness of the stylus it is 
off trom the projected shadow of the actual 
diamond in a special optical instrument, and 
should the diamond need renewal at any time, the 
new diamond supplied would be accompanied by a new 
The thread ground by the dressed wheel is 
checked by the optical method. At a recent 
inspection of this appliance all the operations were 


round, 
marked 
used 


stvlus. 


also 
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performed, of vw heel-dressing, comparison of st) lus 
diamond, and verification of the ground thread ; 
it may be stated that all were both simple to 
out and displayed evidence of extreme 
the working of the machine. 

The table is reversed by the Atkins reverse 
fitted to of the firm’s machine tools. 
gear is shown in Fig. 6, opposite. The dotted 
represents the pitch line of a worm-wheel on the 
pinion spindle. Meshing with it is sliding v 
a longitudinal spindle. On this spindle is moun 
pair of clutches, one at either side of the sliding wort 
The clutches are driven by the worm pinions at r 


accurac\ 
many 


and left of the figure, which revolve in opposite dir 
tions and have spring plungers and disc friction plate 
When one or the other clutch is engaged with the wor 
it is kept tightly locked by the spring plunger at t 
bottom of the figure, and the table is traversed alor 
the bed until it comes up against a solid stop. 7! 
resistance turns the worm momentarily into a virtu 
nut. It, therefore, overcomes the resistance of the loc! 
ing plungers and slides along the shaft into engagemen' 
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with the clutch on the opposite driving pinion. As| PORT 
this is running in the opposite direction, the table | RIVER TYNE 
is automatically reversed. The reverse gear runs in ‘ 

an oil bath. The action is very smooth and effective,| THE history of the port of the Tyne may be said to 
and has the distinct advantage of providing automatic | have begun almost exactly eighty years ago, for it was 
reversal should the table be accidentally fouled by an | in 1852 that powers were obtained by the then newly 
obstruction, and no breakages from stalling can occur. | constituted Tyne Improvement Commission to build 
he machine, which is covered by a number of patents, | two piers at Tynemouth and South Shields on the 
is driven by a single belt on a fast-and-loose pulley | north and south banks, respectively, and thus to 
as shown in Fig. 3. The spindle on which these pulleys | afford protection for the large volume of shipping 
are mounted is prolonged into the reverse gear-box | which was using the river as a harbour. Subsequently 
and ¢arries a worm operating one of the clutches.| the river was widened, deepened and straightened 
It also carries a grooved pulley which drives, by a| for a distance of 14 miles from its mouth, and wet 
crossed belt, the spindle and worm by which the | docks, two belonging to the Commission itself and 
other clutch rotating in the opposite direction is| one to the former North Eastern Railway Company, 
driven. This second spindle is provided with a three-| were constructed and equipped, especially for the 
step belt pulley for driving the main pulley of the | handling of coal and grain. In addition, there are, of 
grinding wheel, the final drive for which is made by | course, a number of municipally and privately owned 
means of the short adjustable belt seen in Fig. 7. Most | quays, yards and wharves, the result being that the 
of the bearings in the machine are of the ball or| Tyne is one of the leading ports in the country, in 
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| be, necessary. This statement may be illustrated by 
| directing attention to three improvements, which have 
| been, or will soon be, completed under the direction 
of Mr. R. F. Hindmarsh, M.Inst.C.E., the chief engineer 
|of the Tyne Improvement Commission. The first is 
|on the north pier at Tynemouth, which, as already 
mentioned, was one of the earliest of the works to be 
undertaken in the port, The inner half of this pier 
rests on a rubble mound, which was deposited on the 
sea bed. In order to protect this foundation, an apron, 
consisting originally of a single row of blocks weighing 
30 to 40 tons, was laid close along the toe of the pier 
on the sea side, a second row being added during the 
re-construction of the outer half, which was necessitated 
by a breach in 1897-98. A third row of apron blocks 
has recently been added, a Titan crane, antillustration 
of which appears in Fig. 1, page 36, being used for this 
purpose. This replaced an older Mammoth crane, which 
| was permanently installed to carry out the considerable 
|amount of maintenance work that has always been 
| necessary, and formed a well-known landmark. The 
new crane, which was manufactured by Messrs. Cowans, 
| Sheldon and Company, Limited, Carlisle, is designed 
|to handle loads of 40 tons at 80 ft. radius at a 
hoisting speed of 40 ft. per min. and to revolve 
| through a complete circle in 2} minutes. It can also 
traverse the load to a minimum radius of 25 ft. at a 
| speed of 40 ft. per minute, and travel along the 
| pier in either direction at 115 ft. per minute. When 
| lifting half its rated load, its speed is 60 ft. per minute, 
| while it can also traverse 10 tons at 50 ft. per minute. 
| As will be seen, it is fitted with an auxiliary lift, which 
| allows loads of 10 tons and 5 tons to be lifted at 
| speeds of 48 ft. and 40 ft. per minute, respectively. 
| It may be mentioned that all these speeds were 
| exceeded on trial, and that the operation of the crane 
formed a marked contrast in speed and efficiency to 
| the working of its predecessor. 

The crane structure is built entirely of steel. It is 
46 ft. 6 in. high from the low level rail to the top of the 
cantilever, the overall length of the latter being 147 ft. 

| The centres of the track rails are 31 ft. 6% in. apart, 
the difference in level between the two tracks being 

13 ft. 9 in. The revolving structure is centred by a 
| large steel pin fixed in the pedestal, and runs on a ring 
| of conical rollers. These rollers are carried on a roller 

path, the diameter of which is the same as the width of 

the pedestal. The pedestal itself is built up of steel 
| plate cross girders, which are connected to braced 
| end supports, and is mounted on sixteen wheels, eight 
| of which run on each track. The axles of these wheels 
| are carried in spring bearings. 

The operating machinery consists of a pair of hori- 
zontal engines, which are installed in a cabin at the 
rear end of the cantilever, and are supplied with 
| steam at a pressure of 120 lb. per square inch from an 
adjacent vertical boiler. Power is supplied to the main 
hook through machine-cut gearing, and a purchase 
consisting of eight part tackle, the motion being 
provided with an hydraulic brake, which enables the 
full load to be safely sustained or lowered at any speed, 
down to the very low value which is necessary for 
block setting. The auxiliary hook is driven in the 
same way, but its block can be disconnected and lifting 
effected on a single part tackle at a fixed radius when 
it is desired to operate a grab. Traversing is effected 
by means of double wire ropes, which are attached to 








roller type, though the wheel spindle runs in adjust- | addition to being renowned as a shipbuilding centre. | the crab and are driven from barrels and gearing at the 


able white-metal bearings. A motor drive can be 


trranged for if desired. 





To secure and maintain this position, a great deal of | centre of the crane. The crane is turned by a train of 
erigineering work has not only been, but continues to | gearing, which engages with a steel pin rack formed round 
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the extension of the roller path, while for travelling 
four of the wheels on each track are driven through a 
train of spur and bevel gearing. The whole of the 
motions for operating the crane are controlled from a 
cabin, which is so situated between the cantilever girders 
and in front of the roller path that the driver always | 
has a clear view of the load. To ensure stability, | 
30 tons of concrete blocks are placed below the boiler. | 
Loud-a-phones are installed for communication between 
the operators and the ground of the foreshore. 

The two wet docks, which, as mentioned above, 
belong to the Tyne Improvement Commission, are 
both on the left bank of the river, one, the Albert 
Edward Dock, covering 22-5 acres and being situated 
close to the mouth. The loading and unloading 
facilities at this dock have recently been increased 
by the erection of a group of high-speed, semi-portal 
level luffing cranes, which are illustrated in Fig. 2. 
The semi-portal type was selected as, after full con- 
sideration, it was found that cranes of this pattern could 
be erected with a minimum of disturbance to the 
numerous existing railway tracks and at the same time 
would allow a maximum clearance for the traffic. 
Circumstances necessitated the carriages being made | 
of more than the usual span, though this had the 
advantage of providing extra working space, while 
the open braced structures employed are designed to 
withstand the considerable wind pressures that occur | 
on the site. As the face of the quay is curved, the 
crane track, both on the ground and on the gantry, had 
to be similarly laid out, and this gaye rise to con- 
siderable difficulties, which were, however, successfully | 
overcome. The high level rail, on which the cranes | 
run, is about 16 ft. from the ground and is carried on 
a steel gantry 763 ft. long, that part, which is in front 
of the warehouses, being fixed to the wall of the latter. 

The radius of action of the cranes can be varied | 
from 61 ft. to 14 ft. 6 in., the corresponding overhang 
from the quay face being 50 ft. and 3 ft. 6 in., respect- 
ively. At the maximum radius, the height of the 
lift above the quay is 36 ft., the speed with loads of 
3 tons and 1} tons being 160 ft. per minute and 230 ft. | 
per minute, respectively. The luffing motion is of the 
level-luffing screw-operated type with a balanced jib, 
the speed, with a load of 3 tons, being 200 ft. per 
minute. No ropes, except the actual hoisting rope, 
are used on this motion. The cranes can be slewed at 
a speed of 1-5 r.p.m. and traversed at a speed of 40 ft. 
per minute, when carrying a load of 3 tons in each | 
ease. Each motion is driven by a separate motor, 
which is supplied with direct-current on the three-wire 
system at a pressure of 480 volts. The cranes, all of 
which were manufactured by Messrs. Cowans, Sheldon 
and Company, Limited, were tested on site, with an 
overload of 25 per cent. before being put into use. | 

The other wet dock of the Tyne Improvement | 
Commission, which is known as the Northumberland | 
Dock, covers 50 acres, and is already equipped with 
a number of coal staiths. It has, however, been 
decided to increase the facilities in this part of the 
river by constructing a new staith, comprising two | 
shipping berths, near the west, or up-river, end of | 
the dock. This staith will be preferentially used by 
the Hartley Main Collieries, Limited, who will provide 
the standage sidings, but will also be available for the 
shipment of coal from other collieries. To begin with, 
accommodation will be available for about 4,000 tons 
of coal in 20-ton wagons, and for about 110 empties, 
but this can be extended to 7,500 tons and 160 empties, 
when rendered necessary by trade conditions. The 
wagons coming from the collieries will run over hoppers, 
where the coal will be discharged on to electrically- 
driven conveyors with a maximum length of 360 yards, 
and capable of dealing with 1,000 tons of coal per 
hour. At the delivery end this conveying system will 
have a movement of 90 ft., connection being made to 
two shipping points where coal can be loaded 55 ft. | 
beyond the edge of the quay at a height of 61 ft. above 
spring tide high water. This plant, which is now 
being manufactured by Messrs. F. Turnbull and 
Company, Limited, Heaton Junction, Newcastle-on- 
Tyne, and the British Thomson-Houston Company, 
Limited, Rugby, will be equipped with electrically- 
driven anti-breakage appliances of the Handcock type, 
and will be controlled by one man at each shipping 
point. The structure carrying this plant will be 
supported on steel cylinders sunk in the river bed to| 
a depth of 73 ft, below low water, and subsequently | 
filled with reinforced concrete. The necessary decking | 
and platforms will also be of reinforced concrete. The 
berth will be 740 ft. long, so that two ships can be | 
loaded simultaneously, and, while to begin with the | 
depth of water alongside will be 25 ft. at low tide, this | 
can be increased in future, if necessary. A line of | 
moorings, 500 ft. long, will be provided for waiting | 
ships. Owing to the position of the berth in the | 
river, only 34 miles from sea, vessels will be able to | 
leave or approach at any time. The scheme has been | 
designed by Mr. R. F. Hindmarsh, engineer-in-chief of 
the Tyne Improvement Commission, to whom we are 
indebted for the foregoing information, while the details | 
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of the reinforced concrete work have been prepared 
by Messrs. L. G. Mouchel and Partners, Limited, 
Newcastle-on-Tyne. The contract for the foundations 
and the jetty work is being carried out by Messrs. 
Brims and Company, Limited, Newcastle-on-Tyne. 


THE LATE MR. A. H. DARKER. 


WE regret to note the death on November 15 last, 
at Southport, Queensland, Australia, of Mr. Alfred 
Henry Darker, for many years chief electrical engineer 
to Messrs. J. Stone and Company, Limited, Deptford, 
London, 8.E.14. The third son of the late Mr. R. T. 
Darker, chief mechanical engineer of the Queensland 
Government Railways, Mr. A. H. Darker was born 
in Australia in 1873, and educated at Ipswich Grammar 
School, Queensland. In 1888, he entered upon an 
apprenticeship of four years with Messrs. Phoenix 
Engineering Company, Ipswich, and continued his 
studies at the Technical Engineering College in that 
city. After completing his apprenticeship, he was 
engaged for some three years as engineer and draughts- 
man on the Queensland Government Railways, 
subsequently gaining some mining experience at the 
Aberedere Mines, Queensland, and also carrying out 
work in connection with the design of sugar mills. 
In 1896, he proceeded to England to take up an appoint- 
ment in the locomotive department, and afterwards 
serving in the hydraulic department, of the Midland 
Railway, in London, meanwhile attending courses in 
mechanical and electrical engineering at East London 
and Finsbury Technical Colleges. Mr. Darker’s long 
association with Messrs. J. Stone and Company began 
in 1897, when he was appointed electrical engineer, 
soon afterwards becoming assistant to the manager 
of the Electrical Department. He was eventually, 

















Semi-Portat CRANES. 


appointed chief electrical engineer as has been already 
stated. Mr. Darker was instrumental in furthering 
and considerably widening the field of application of 
electric-lighting installations for railway carriages, of 
which Messrs. Stone are manufacturers. In their 
interests he visited important railway centres in 
practically all parts of the world, including many 
European countries, Canada, the United States. 
India, Australia, New Zealand and the South American 
Republics. In the applications of electricity to railway 
passenger stock, he introduced, or developed, a number 
of new features and improvements. Some of the 
earliest applications of air supply under pressure for 
railway-carriage ventilation were made on his initiative. 
and it is interesting to note that recent applications of 
ventilating systems for railway-carriages have been 
developing on somewhat similar lines. He was 
responsible for the application of electrical heating 
equipment, with automatic temperature control, to 
banana vans, this method superseding the coke fires 
previously used in the vans. He introduced the 
method of effecting water-supply services in railway 
carriages from underframe tanks, by means of auto- 
matic, electrically-driven air compressors. Mr. Darker 
also developed improved types of distant-control 
switches for carriage-lighting installations, including a 
type particularly applicable to Indian conditions. 
Furthermore, it was largely owing to his efforts that 
the electric lighting and fans, employed on the ambu- 
lance trains in France during the War, were adopted. 
Mr. Darker, who passed away while on a business 
visit to Australia, became an associate member of the 
Institution of Electrical Engineers in 1899 and of the 
Institution of Mechanical Engineers in 1900. He 
was also a member of the Association of Railway 
Electrical Engineers of America, and a Fellow of the 
Royal Geographical Society. 
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Durine the week, the work of dealing with cargoes 
in the Port of London has been seriously interfered with 
by a strike of members of the Union of Watermen, 
Lightermen, Tugmen and Bargemen. Hitherto, the 
wages of the watermen have moved in sympathy with 
those of the members of the Transport and General 
Workers Union, and the expectation was that this 
practice would be followed in the case of the adjust- 
ment which the Port employers have made with the 
co-operation of the dockers’ organisation. The new 
terms were, however, rejected on a ballot by the 
Watermen’s Union, and, although the total vote cast 
was ridiculously small, the executive felt that they 
had no alternative to the authorisation of a strike. 
The stoppage, of course, affected only the movement 
of cargo by water; the dock workers have taken no 
part in it. 

In a communication requesting members to remain 
at work, the Transport and General Workers Union 
said :—‘* The modification of the National Docks 
Agreement, which involves a reduction of 10d. per 
day and 7 per cent. on piece rates, has been dealt 
with through the constitutional machinery of the union, 
as set up by the national docks section and the other 
unions associated with the national agreement, and, 
after a most exhaustive and detailed examination of 
the recommendations, these have received the ratifica- 
tion of the delegate conference, consisting of the rank 
and file dockers and the representatives of all other 
sections involved, and have also been accepted by 
executive councils. The agreement has been duly 
signed, and we are committed to its terms, which 
hecome operative on Monday next, January 4. A 
difficulty has arisen in connection with another union 
in London, who in the past have followed the national 
agreement, and we understand from the information 
conveyed to us that it has been implied that this 
national agreement of necessity involves the acceptance 
of altered conditions of employment within a specified 
period for that section in addition to the reduction. 
This is not correct. Nothing has been agreed to by 
this union other than that which is expressly stated 
in the national agreement, and any suggestions which 
may have been put forward contrary to this are not 
in keeping with the spirit of the national agreement. 
Therefore, the members of this union in all sections 
involved are instructed to perform their usual work 
under the expressed terms of the national agreement.” 


Up till the time of writing, no important develop- 
ment appears to have taken place in the negotiations 
on the more-looms question. At a meeting in Man- 
chester, on Monday, of the Central Committee of the 
Weavers’ Amalgamation, the suggestions offered by 
the employers at the recent joint conference were 
considered, and, after the discussion, Mr. Naesmith, 
the secretary, was instructed to send a letter to the 
Cotton Spinners and Manufacturers Association. 
About the contents of the letter, the official report of 
the meeting was silent; but in well-informed circles 
it is believed that, while the operatives’ leaders are 
anxious to keep the door open for further negotiations, 
they are unwilling to give way on the points upon 
which they have all along insisted, viz., the 50s. mini- 
mum wage and additional percentage payments for 
the weaving of finer and wider cloths than ordinary 
plain cloths. The employers are, however, unlikely 
to depart from their original suggestion of a payment 
per 100,000 picks of the loom. 


Writing in the December issue of the Report of the 
Boiler Makers and [ron and Steel Shipbuilders Society, 
Mr. Hill, the general secretary says :—‘‘ On trade 
questions our recent negotiations have modified 
conditions in various districts, and settlements have 
been made which have meant a good deal to our 
members concerned. In the present state of trade, 
employers are each fighting for a share of the fewer 
orders available, and this cloud is over all our con- 
ferences with them. Our new Government are now 
handing out gifts to the luxury trades by cutting off 
foreign competitors. I mean to ask them to do some- 
thing for our trade by the granting of credits for 
shipbuilding and boiler-building, and taking steps 
to secure that British ships shall be built and repaired 
in British ports. It is surely more important to an 
island nation to safeguard shipping than some of the 
latest things safeguarded by tariffs, such as glass beads 
and lipstick. Our nation and Empire were made by 
ships and engines, and by ships and engines of the best 
our prosperity will return.” 





At the end of November, 27,050 members of the 
Boiler Makers and Iron and Steel Shipbuilders Society 


wete ~ 


signing the book ” as compared with 27,269 at 








the end of October. The number of members in 
receipt of superannuation benefit was 5,171, compared 
with 5,152, and the number in receipt of sick benefit 
1,370, compared with 1,337. The expenses for October 
were 8,129/. 10s. 3d. ; in November they were 
6.0511. 1s. 8d. There were five weeks’ outlays in 
the month of October. 


At December 21, the numbers of persons on the 
registers of employment exchanges in Great Britain 
were 1,999,262 wholly unemployed, 403,432 temporarily 
stopped, and 104,025 normally in casual employment, 
making a total of 2,506,719. This was 65,883 less 
than a week before, but 98,348 more than a year before. 
The total comprised 2,005,077 men, 58,369 boys, 
402,846 women, and 40,427 girls. On December 14, 
the number of wholly unemployed persons was 
2,044,365, and the number temporarily stopped, 
422,613. During the six weeks which ended December 7, 
1931, the number of vacant situations filled through the 
employment exchanges and juvenile employment 
bureaux was 221,733. From the beginning of 1931 to 
December 7, 1,841,857 vacant situations were filled 
an increase of 212,614, as compared with the corres- 
ponding period of 1930. 


It is officially announced that it has been decided 
to discontinue the weekly collection by the British 
Ministry of Labour of unemployment totals. In future 
these figures will be collected and published once a 
month, and the published statement will contain 
certain information which is necessary for the correct 
understanding of the figures, and which it is not possible 
to obtain more frequently than once a month. The 
first monthly figures will relate to January 25, and will 
be issued about the second week in February. 


On December 23, the Midland District Joint Indus- 
trial Council for the waterworks industry failed to 
agree on a proposal to reduce wages submitted by the 
employers’ side. The employers’ side thereupon 
passed a resolution recommending the local authorities 
concerned to put the reduction into force until March 
31, 1932. Subsequently, the Appeals and General 
Purposes Committee reviewed the situation and 
passed the following resolution unanimously :—‘‘ That 
as from the commencement of the first full pay week in 
January, 1932, the current rates of pay be reduced 
by a halfpenny per hour until March 31, 1932. That if 
before the end of March, 1932, the cost-of-living figure 
increases in any month to fifty-six, the employers will 
be prepared to reinstate, from the first pay day follow- 
ing, the halfpenny reduction which they now claim. 
In the meantime, the Appeals and General Pur 
Committee undertake to consider the proposal of the 
trade unions’ side for a revision of the existing schedule 
of wages and conditions.” 


The London Underground Group of railway and 
tramway undertakings have intimated to the trade 
unions concerned that, in view of the fall in traffic, a 
temporary revision of wages is necessary. No per- 
manent alteration of agreements is sought, it is ex- 
plained, and the companies hope that it will not be 
necessary to continue the proposed adjustments for 
long. It is understood that the Tramways, Light 
Railways and Transport Association, the Municipal 
Tramways Association, and other tramway under- 
takings, are contemplating similar action. 


Giving evidence at Washington, before a Senate 
Committee, on two Bills recommending direct Federal 
relief for the unemployed, Mr. Edward McGrady, of 
the American Federation of Labour, said that there 
were now 7,500,000 unemployed and 6,000,000 working 
from one to three days a week. “ We are facing a 
national emergency without precedent,” he declared, 
“and need Federal aid.” Mr. Hudson, secretary 
of the Welfare Council of New York, told the Committee 
that the spectre of starvation faced millions of people, 
and the Director of Jewish Charities of Chicago esti- 
mated that the United States would have to spend 
600,000,000 dols. to 700,000,000 dols. during 1932 on 
the unemployed. 





The Paris correspondent of The Times states that, 
on January 1, a law became effective authorising an 
increase in the State contribution to local unemploy- 
ment funds. There is, he explains, no central fund in 
France. Hitherto the State contributed half the funde. 
Under the new scheme, the contributions are graded 
according to the degree of unemployment in each area. 
Where the number of people out of work does not exceed 
1 per cent. of the population, the State contribution 


will now be 60 per cent. The contribution will be 
greater as the number of unemployed grows. By 
the terms of the new law, the State will pay 70, 80, 
and finally, 90 per cent., as the figures of unemployment 
rise to 2 per cent., 3 per cent., and over 3 per cent. 
Meanwhile, the number of permanently unemployed 
persons in receipt of relief has risen by 16,000 to 147,000, 
which may well represent an actual increase of over 
150,000, since the applicants for relief form only a small 
proportion of the total. 


Labour and Industrial Information states that the 
International Labour Office has published a volume 
embodying the results of an inquiry into comparative 
living costs for a worker's family in fourteen European 
cities, as compared with Detroit. The inquiry originated 
in a request of the Ford Motor Company (London), 
which desired information ‘on this subject for the 
different European cities in which it had interests. 
The information was required, it was understood, in 
order that the company might consider the possibility 
of fixing the terms of employment of its European 
workers in relation to the conditions obtaining in 
Detroit. On the basis of a detailed study of the 
standard of living of a Detroit family, conducted 
specially for this inquiry by the U.S. Bureau of Labour 
Statistics, the International Labour Office, with the 
collaboration of the different statistical authorities, 
has computed the cost of maintaining an equivalent 
standard in the following cities: Berlin, Frankfort, 
Copenhagen, Stockholm, Helsingfors, Paris, Marseilles, 
Antwerp, Rotterdam, Manchester, Cork, Warsaw, 
Barcelona and Istanbul. 








The report contains, in its 200 pages, the complete 
data received from each city, and explains fully the 
method adopted in computing the equivalent expendi- 
ture in each of the localities. As it is primarily as a 
study of method that the report is published, no 
comparative analysis is made of the figures for the 
different towns, but a short table is given, which 
shows approximately the relative level of the cost of 
living in each of the cities. From this it appears that 
Stockholm is the most expensive town, followed by 
the two German towns, Copenhagen, Cork and Paris. 
The cheapest towns appear to be Barcelona, Antwerp, 
Istanbul and Warsaw, with Helsingfors, Marseilles, 
Manchester and Rotterdam in an intermediate position. 





Mr. Weinberg, Assistant Secretary of the General 
Council of Trade Unions of the Soviet Union, stated 
recently that both the petroleum and the electrical 
engineering trades had already completed the pro- 
gramme laid down for them in the Five Year Plan, 
while the production of lead had also reached the figure 
fixed for 1933. On the other hand, the progress 
made by heavy industry had not been as rapid as the 
economic interests of the country required. The coal 
and metal industries were unable to carry out their 
respective programmes, but a distinct improvement 
had been noticed during the last few months. The 
organisation of the railway and river transport services 
was not satisfactory, and this was having an adverse 
effect on the other branches of national activity. The 
difficulties encountered in industry and the transport 
services were mainly due to inadequate organisation, 
the absence of personal responsibility, the equalisation 
of wages, faulty management, and a relaxation of labour 
discipline. 





A reference by Mr. Weinberg to “ deductions ” 
ought to interest British trade unionists generally. 
Hitherto, he said, interruptions of work have been paid 
at the average rate of the workers’ earnings. The new 
collective agreements will contain clauses whereby 
all interruptions of work due to the workers’ own fault 
will not be paid for; stoppages of work resulting 
from causes independent of the worker will be paid 
for at the rate of 50 per cent. of the ordinary rate. If 
the stoppage is due to faulty organisation or to neglect 
on the part of the technical or administrative staff, 
those responsible will be liable to disciplinary penalties 
and will be held responsible for all damage incurred. 
Nevertheless, no more than 33 per cent. may be 
deducted from the earnings of those concerned. A 
somewhat similar system will be established in connec- 
tion with the quality of the goods produced. When 
the quality is so bad that the goods have to be rejected, 
the worker will receive 50 per cent. of his normal wage 
if he can prove that he did all in his power to avoid 
the production of spoiled goods; he will receive no 
w when he is responsible for the production of 
such goods. Wage rates may be reduced when the 
quality falls below the standard requirements, even 





when the goods produced have not to be rejected. 
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REBUILT 4-4-2 TYPE LOCOMOTIVE 
WITH BOOSTER ; L. & N.E.R. 


A very interesting conversion has recently been 
made by Mr. H. N. Gresley, C.B.E., Chief Mechanical 
Engineer of the London and North Eastern Railway, of 
two three-cylinder simple 4-4-2 type locomotives built 
for the former North Eastern Railway in 1911 and 1913. 
In the conversion, the engine and tender have been arti- 
culated, the bogie fitted under the trailing end of the 


engine and leading end of the tender being provided | 
The opportunity has also been taken of 


with a booster. 
the rebuilding to fit a new and enlarged boiler, carrying 
a higher pressure, so that the engines are considerably 
more powerful, and with the booster are capable of 
starting and rapidly accelerating much heavier trains. 
Originally, these engines had six-wheel tenders, but the 
arrangement is now as illustrated in Figs. | 4 
annexed, It is rey rted, as would be expected, that 
the articulation has greatly improved the riding of the 
trailing end of the engine, and has climinated the 
sometimes violent relative motion between the engine 
and tender. 

The new boiler is larger in diameter by 1} in. than 
the old, but the length of barrel is only 15 ft. 9 in., 
compared with 16 ft. 8) in., the difference being due 
to the sloping throat sheet and tube plate with which 
the new boiler is fitted. The boiler also has a sloping 
hack head. There are 143 tabes against 131, and the 
new tube heating surface works out at 1,178-4 sq. ft., 
against 1,112-5 sq. ft. for the 2-in. tubes, and 519-2 
sq. ft. against 534-2 sq. ft. for the 5}-in. flues. The 
new firebox surface is 203 sq. ft., an increase of 18 sq. ft. 
on the old, and the grate area is now 30 sq. ft., as 
compared with 27 sq. ft. The boiler pressure has been 
raised by 25 lb. to 200 Ib. per square inch. 

The booster is provided with two cylinders 10} in. 
in diameter by I4-in. stroke, and is intended for useful 
work up to 30 m.p.h. The operation of the booster 
may be followed by means of the diagram, Fig. 3. 
The boiler steam cock No. | is first opened to allow 


steam to pass to the reverse lever pilot valve 2, and | 


to a safety piston control valve 3. In the latter case 
the steam unseats valve 4, and passing by way of pipe 


and 2| 


Maximum Weight in Working Order :- 


| 5, reaches the clutch cylinder 6 on the booster, holding 
the frame of the idler gear 7 down, so that the gear 
cannot rock over accidentally and foul the pinion 8 
on the bogie axle. When the second boiler steam 
cock 9 is opened, steam passes to the fitting 10, where 
the valve shown is forced on to its seat. The main 
steam throttle 11 is then opened. In order to turn the 
booster over slowly, the latch 12 of the fitting 2 is 
raised. This action unseats one smali valve and seats 
another, and steam is thus allowed to flow to the two 
fittings 3 and 10. In the first case a piston is moved 
to the right, closing a small valve and, shutting off 
steam from the clutch cylinder 6, the idler frame is then 
| free to rock. In the second case, at the throttle valve 
| 10, the piston is driven to the left, opening the valve | 
| attached, when steam is admitted through a small pipe | 
connection to the main steam pipe 18 to the booster. 
At the same time steam passes from the fitting 2 down 
| pipe 13 to the clutch cylinder 14, moving the piston 
| upward and carrying the frame 15 over, and the idler 
| into gear with the pinion 8, already referred to. When 
| the piston in the clutch cylinder 14 has moved to the 
}end of its stroke a port is uncovered and the steam 
| passes out to the bye-pass fitting 16, where, as a result, 
the ball valve is forced on to its seat, and passing on 
| reaches the throttle fitting 17, where a piston is forced 
|}down and the throttle thereby opened, in a manner 
| which will be clear from the diagram. Main steam is then 
admitted to the booster cylinders through the pipe 18. | 
The booster cylinders are fitted with pressure-con- | 
trolled drain cocks, operated by the delay-action valve | 
19, but normally kept open by the action of the spring | 
shown in the fitting under the cylinder. On pressure | 
building up in the main steam pipe, and connection 20, 
the valve in fitting 19 closes an exhaust port, and 
pressure builds ap in the pipe leading to the spring- | 
controlled valve. When sufficient has accumulated 
the spring is overcome and the drain cocks close. In | 
the valve 10 there is a small hole which allows some | 
steam to passs continuously to the booster cylinders 
to keep them warm. If it is desired to run the booster 
idle, a valve in fitting 2 is turned so as to admit steam | 
| direct to fitting 10 and shutting it off from pipe 13 | 
| and the clutch cylinder 14. 


135 Tons 8 Cwt. 


The exhaust from the booster passes through a 
large ball-jointed pipe to a steam separator, and on to 
an annular casing surrounding the main blast pipe. 
The separator is provided with a balanced flap, operated 
automatically by the weight of accumulated condensate. 
The booster sight-feed lubricator is automatically 
started by steam from fitting 10, and, being provided 
with a syphon-breaking device, its action is stopped 
as soon as steam is cut off. 

The three engine cylinders are 164 in. in diameter by 
26 in. stroke. With the increase of boiler pressure the 
tractive power has been raised from 19,300 lb. to 22,012 
lb., or a total, with booster, of 27,012 lb. The effect of 
the latter was well demonstrated in recent tests in which 
one of the converted engines with a 300-ton train on 
a grade of 1 in 70, attained a speed of 18 m.p.h. in 
8 minutes without the booster, but of 25 m.p.h. in 
5} min. with the booster. On a level, without the 
booster, the engine with a drawbar pull of 9 tons was 
able to start a load of 496 tons, while with the booster 
it developed a drawbar pull of 12} tons, and was able 
to start a load of 746 tons. The booster was made by 
Messrs. J. Stone and Company, Limited, Deptford. 








INTERNATIONAL ASSOCIATION OF RoaD CONGRESSES. 
The Permanent International Association of Road 
Congresses, the headquarters of which are in Paris, 
comprises in its membership the Governments of fifty 
countries, including Great Britain, as well as large 
numbers of county councils, corporations, and similar 
bodies. It makes the arrangements for international 
road congresses, which are held every three or four 
years, the most recent meeting, the sixth, having taken 
place at Washington, U.S.A., in 1930. The seventh 
congress is to take place at Munich, Germany, in 1934. 
The British Organising Committee represents the leading 
organisations and institutions in this country, concerned 
with highway finance, traffic, road construction, and 
the like. It is responsible for promoting British 
interests, not only while the congress is being held, but 
during the lengthy preparatory stages which these 
international gatherings involve. In view of the im 
portant position of the British Organising Committee, 
it is interesting to record that Mr. P. J. Pybus, C.B.E., 
the Minister of Transport, has agreed to accept the office 
of honorary president of the Committee. 
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ANNUALS AND REFERENCE BOOKS. 


The Sweden Year-Book, 1931.—The Swedish Consul- 
General in London, 329, High Holborn, W.C.1, has sent 
us the 1931 edition of the now well-known little work 
of reference, The Sweden Year-Book. The volume aims 
at giving as complete a picture of Sweden and Swedish 
life as is possible in the space available. Chapters are 
given on such subjects as constitution and government, 
administration of law, educational system, natural 
resources, forestry and forest industries, agriculture, 
industrial and economic life, mining, foreign trade, 
shipping, social conditions, industrial arts and crafts, 
and institutions and associations connected with 
industry and commerce. Each subject is dealt with in 
fair detail, and the answer to many questions regarding 
Sweden, and her activities in various spheres, will be 
found within its pages. The book, which comprises 
300 pages, is profusely illustrated, and also contains 
numerous coloured and line maps. A bibliography on 
hooks on Sweden, written in the English language, is 
included. The volume is well produced and contains 
an adequate index ; it is printed in Sweden. 


Ice and Cold Storage Trades Directory for 1932.—First 
issued in 1900, and intended for all connected with the 
refrigerating industry and allied trades in Great Britain 
and Ireland, the Ice and Cold Storage Trades Directory 
and Reference Book for 1932 has recently made its 
appearance. As was the case with previous editions, 
the first 60 odd pages of the volume are devoted to 
tables of temperatures, conductivities, and properties 
of brines, carbonic acid gas, saturated vapour of sulphur 
dioxide, and other cold-storage data. The remainder 
of the volume contains a list of companies registered 
since September, 1930, the Articles of Association of 
which include refrigeration ; particulars regarding The 
British Association of Refrigeration, The Imported 


and appliances. The directory is bound in the usual | will be found useful as a work of reference by the 
scarlet cloth covers and is obtainable, price 10s. 6d. net, | merchant and manufacturer; the index, for example, 
from the publishers, Messrs. Lliffe and Sons, Limited, | can be utilised as a gazeteer, containing as it does over 
Dorset House, Tudor-street, London, E.C.4. 2,400 place names. The work may also well form 
part of the equipment of all intending to travel to 
South or East Africa, whether for business or pleasure. 
As was the case with previous issues, the book is edited 
for The Union-Castle Mail Steamship Company, 
Limited, 3, Fenchurch-street, London, E.C.3, by Messrs. 
A. Samler Brown and G. Gordon Brown, and is pub- 
lished by Messrs. Sampson Low, Marston and Company, 
Limited, 100, Southwark-street, London, 8.E.1. The 
price is 2s. 6d. net. 


Year-Book of Scientific and Learned Societies, 1931.— 
The forty-eighth annual edition of The Official Year- 
Book of the Scientific and Learned Societies of Great 
Britain and Ireland has been issued in a new form. 
By omitting the lists of papers read before each of the 
societies during the 1930-31 session, it has been possible 
to reduce considerably the size of the book and also its 
price, which is now 10s. net, against 18s. net last year. 
Apart from this, few changes have been made, except, 
of course, to bring the information up to date. As 
heretofore, the book is divided into 14 sections, each 
dealing with particular branches of science or learning, 
and among these sections are astronomy, mathematics 
and physics; mechanical science and architecture ; 
geography, geology and mineralogy; and naval and 
military science. In each section, the name of the 
institution or society is given in heavy type, then 
follow the postal address, date of establishment, names | Works, Sheffield. In addition to miscellaneous tabu- 
of the officers, particulars regarding membership, fees, | lated data, a number of interesting illustrations of the 
subscriptions, &c., dates and places of meetings, publi- |firm’s products are included.—Messrs. R. White and 
cations issued, and, in some cases, the main objects | Sons, Widnes, Lancashire, have sent us a neat and 
of the society. Bodies having offices, or meeting | serviceable leather-bound pocket diary containing 
habitually, in London, are given first and, subse- | postal and miscellaneous information, and also illus- 
quently, those meeting in provincial centres. A detailed | trations of the firm’s products and manufactures. 
index is included at the end of the volume. The year- 
book, which now contains 170 pages, is compiled from | tear. off calendars from Messrs. British Jeffrey-Diamond, 
official sources and is well printed and bound. The | Limited, Stennard Works, Wakefield; Messrs. The 
publishers a Messrs. Charles Grifin and Company, | Bristol Aeroplane Company, Limited, Filton, Bristol ; 
Limited, 42, Drury-lane, London, W.C.2. | Messrs. Sir W. G. Armstrong, Whitworth and Com- 

The South and East African Year Book and Guide for | pany (Engineers), Limited, Scotswood Works, New- 
1932.—The 38th annual edition of this year book | castle-upon-Tyne; Messrs. 8. 8. Stott and Company, 
has recently made its appearance and, like its prede-| Laneside Foundry, Haslingden, near Manchester ; 


Diaries and Pocket Books.—A handsome leather, 
bound pocket diary has reached us from Messrs. 
|General Electric Company, Limited, Magnet House- 
| Kingsway, London, W.C.2. The diary contains postal 
and other miscellaneous information, and tabulated 
|data regarding Osram wireless valves, &c.—A neat 
|leather-bound pocket diary has been forwarded to us 
by Messrs. English Steel Corporation, Limited, Vickers 


Almanacs and Calendars.—We have received monthly 


| cessors, is in the nature of an encyclopedia on the | Messrs. C. A. Parsons and Company, Limited, Heaton 


Meat Trade Association, The National Federation of | 


Cold Storage and Ice Trades, and L’Institut 
International du Froid ; a directory of cold stores and 
ice factories arranged in alphabetical order according 
to town and place names ; 
directory. In the geographical section, the name and 
address of the firm are given, together with particulars 
regarding the goods received for cold storage, the capa- 
city of the plant, the output of ice, the system of 
refrigeration and the insulation employed, the date 
upon which the installation was opened and the name of 
the manager of the plant. The classified-trades section 
refers to makers and users of refrigerating machinery 


and a classified-trades | 





portions of Africa with which it deals. Its 900 pages | Works, Newcastle-upon-Tyne ; Messrs. Peckett and 
are well stocked with information concerning the|Sons, Limited, Atlas Locomotive Works, Bristol ; 
history, government, climate, natural resources, internal | Messrs. Crofts (Engineers), Limited, Leeds-road, 
communications, social conditions and industries | Bradford ; Messrs. Chloride Electrical Storage Company, 
of the Union of South Africa, Swaziland, Basutoland, | Limited, 137, Victoria-street, London, S.W.1; Messrs. 
Bechuanaland, the Rhodesias, the Belgian Congo, | Charles Pearson and Son, Limited, manufacturing 
Portuguese West Africa, South-West Africa, Kenya |stationers and printers, 53 and 55, Mansell-street, 
Colony, Uganda, Nyasaland, Tanganyika Territory, London, E.1; Messrs. Submarine Signal Company, 9, 
Portuguese East Africa, and Mauritius. An atlas | Victoria-street, London, 8.W.1; and Messrs. Boulton 
of 64 pages of coloured maps of South and East Africa | and Paul, Limited, Riverside Works, Norwich. A 
is a highly attractive feature, and plans of Cape Town, | daily tear-off calendar has come to hand from Messrs 
Port Elizabeth, Durban, Mombassa, and other well-|The Davenport Engineering Company, Limited. 
known ports are included in the text. The volume | Harris-street, Bradford. 
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CONTRACTS. 


Messrs, BLACKSTONE AND Company, Liwirep, Stam- 
ford, have received a contract for the supply and erection 
of the whole of the machinery required for pumping crude 
sewage and storm water at the Sneinton pumping station 
of the City of Nottingham. The contract provides for 
the supply of four 8-in. and two 12-in. Blackstone 
Unchokeable crude-sewage pumps, together with a 
3-in. general-purpose pump. @ pumps will be electri- 
cally driven and controlled by float-operated automatic 
switch gear. 

Messrs. Vickers-ArnmsTrones, Limirep, Vickers 
House, Broadway, London, 8.W.1, have received an 
order for one of their Carden-Loyd tractor trucks from 
His Highness the Nawab of Bahawalpur. 

Messrs. Ruston anp Hornspy, Liurrep, Lincoln, 
have received from the Russian Government an order for 
100 vertical oil engines for the equipment of new fishing 
vessels. 

Messrs. Tae Baritrisn Tuomson-Hovuston Company, 
Lrrrep, Rugby, have obtained from the London, Midland 
and Scottish Railway Company an order for six 1,500-kw. 
rotary converters, with starting panels and transformers. 
These machines are required in connection with the 
increased traffic on the Euston-Watford line, and one 
unit will be installed in each of the substations at 
Camden, Bushey, Stonebridge Park, Dalston, Willesden, 
and West End Lane. Each of the new machines will be 
rated at 1,500 kw., 630 volts, 25 cycles, 500 r.p.m. 
Further, in connection with the change-over at Bir- 
mingham from 25 to 50 cycles, The British Thomson- 
Houston Company has been awarded the contract for the 
reconstruction of six rotary converters, three at Cheapside 
and three at Court-road substations. 

Messrs. Tue Westivnonovse Brake AND Saxsy 
Siena Company, Lourrep, 82, York-road, King's Cross, 
London, N.1, have received orders from the Southern 
Railway Company for the supply of material for the new 
signalling installation at Brighton. These comprise all- 
electric locking frames, illuminated diagrams, point 
machines, colour-light signals, &c. This material will 
—_ the light-signal system from Coulsdon to 
Brighton. 


PERSONAL. 

Messrs. Suetiu-Mex anv B.P., Liurrep, have taken 
over the businesses of distributing petroleum products 
formerly carried on by Messrs. Shell-Mex, Limited, and 
Messrs. British Petroleum Company, Limited. For the 
time being there will be no change in the general arrange- 
ments now in force with regard to accountancy, office 
addresses, personnel, &c. All correspondence should, 
until further notice, be sent to the same address as 
previously, but directed, however, to Messrs. Shell-Mex 
and B.P., Limited. 

Mr. J. M. Jounston, North of England manager for 
Messrs. The Stirling Boiler Company, Limited, with 
offices at 17, St. Ann's-square, Manchester, is retiring at 
the end of the present year. 


Messrs. Burton, Grirrirus anp Company, Limirep, 
Montgomery-street, Sparkbrook, Birmingham, are to act 
as sole selling agents for the line of automatic lathes 
produced by Messrs. Potter and Johnson, Pawtucket, 
Rhode Island, U.S.A. Further, their associated com- 
pany, Messrs. B.S.A. Tools, Limited, have been granted 
a manufacturing licence by Messrs. Potter and Johnson 
for the model 5 D machine, and the range will be increased 
as time goes on. 

Messrs. Daniet. ADAMSON AND Company, Linrrep, 
Dukinfield, have recently purchased the goodwill, all 
vatterns and drawings, the roperty of Messrs. Tinkers, 
simited, boiler-makers, of Hyde. 

Messrs, Bancock anp Witcox, Limirep, Babcock 
House, Farringdon-street, London, E.C.4, inform us that 
their contract drawing offices, which have hitherto been 
located in their London office, have now been transferred 
to their Renfrew works. The designing department, 
however, is to remain in London. 





TENDER. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted, 

Steel Pipe Line.—The supply of a hydraulic power 
pipe line of a total length of 4,354 ft., of weldless or lap- 
welded steel pipes, 16 in. internal diameter, together with 
bends, specials, valves, &c. The Indian Stores Depart- 
ment, New Delhi; February 15. (Ref. No. G. X 
11,053.) 


NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIppDLesBRovGH, Wednesday. 

The Cleveland Iron Trade.—-Business is still very quiet, 
but inquiries show some little expansion, and the market 
is hopeful in tone. Pig-iron stocks increased over the 
Christmas holidays, but with the re-opening of consuming 
works, accumulations at the blast-furnaces promise to be 
substantially drawn upon to cover current requirements, 
the restricted make being inadequate to needs. Early 
enlargement of production by rekindling idle plant is not 
altogether unlikely, but, at present, there is no pre : 
tion for movement in that direction. Merchants have 





very little Cleveland pig to offer, and their terms of 
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| contract with ironmasters prohibit second-hand sales to 
principal home consumers. Occasional export sales are 
reported by both makers and merchants. Values remain 
steady and firm. No. 1 grade of Cleveland is 61s. ; 
No. 3 g.m.b., 58%. 6d.; No. 4 foundry, 57s. 6d.; and 
No. 4 forge, 57s. 

Hematite.—The statistical state of the East Coast 
hematite branch of trade is less satisfactory than could 
be desired, but promises to improve. Stocks are still 
rather heavy, but are now being steadily drawn upon, 
and as enlargement of production is unlikely just at 
present, the hands of makers promise to be materially 
strengthened in the near future by the depletion. Mer- 
chants have fairly large quantities on hand and are under 
no restriction as to the disposal of their holdings, but are 
not inclined greatly to wundersell makers. Further 
business is expected to be put through with customers in 
the Sheffield and in the Midland districts. Quotations 
vary a good deal. Buyers state they can place orders for 
ordinary qualities at 65s., but producers ask up to a 
shilling above that figure. 

Foreign Ore.—There is no market for foreign ore. 
Sellers are not quoting, and consumers are not compelle 
to buy. ° 

Blast-Furnace Coke.—Durham blast-furnace coke, of 
good medium quality, is quoted 17s. delivered here, but 
sales are few and light, as local users have ample supplies 
of their own makes. 

Manufactured Iron and Steel.—Little new is ascertain- 
able concerning manufactured iron and steel. Most 
branches are only very moderately employed, but 
recognised market rates are steadily upheld. Common 
iron bars are 101. ; best bars, 10/1. 10s. ; double best bars, 


11l.; treble best bars, 11/. 10s. ; packing (parallel), 8. ; 
packing (tapered), 101.; steel billets (soft), 51. 10s. ; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 


7l. 2s. 6d.; iron and steel rivets, 11/. 58.; steel ship 
plates, 8/. 1l5s.; steel angles, 81. 7s. 6d.; steel joists, 
8/. 158.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots ; fish plates, 
121. 10s. ; black sheets (No. 24 gauge), 81. ; and galvanised 
corrugated sheets (No. 24 gauge), 91. 5s. 

Scrap._-Some descriptions of scrap are selling fairly 
well, but others are in only moderate request. Dealers 
expect the demand to increase. Borings are 26s. ; turnings, 


32s. 6d.; light cast iron, 37s. 6d. to 40s.; heavy cast 
iron, 45. machinery metal, 47s. 6d.; and heavy steel, 
408. 


Imports of Iron and Steel.—Statistics just issued give 
imports of iron and steel to the Tees from foreign ports 
and coastwise during November and December as 33,548 
tons—19,005 tons in November, and 14,543 tons in 
December. Unloadings for November and December, 
1930, totalled 28,070 tons; while for the corresponding 
pre-war period of 1913 the total quantity unshipped was 
12,107 tons. 

Shipments of Iron and Steel._-December shipments of 
iron and steel from the Tees totalled 37,327 tons, of 
which 11,634 tons were pig iron,766 tons manufactured 
iron, and 24,927 tons steel. Of the pig iron cleared, 
5,790 tons went abroad, and 5,844 tons coastwise; of 
the manufactured iron, 412 tons to foreign ports, and 
354 tons coastwise ; and of the steel, 14,821 tons over- 
seas, and 10,106 tons coastwise. Scotland was, as usual, 
the largest buyer of pig-iron, taking 4,440 tons, Denmark 
being second with 1,168 tons. Chief customers for 
manufactured iron were the Irish Free State, 132 tons, 
and Southern Rhodesia, 109 tons. Principal purchasers 
of steel were : India, 2,187 tons; the Union of South 
Africa, 1,906 tons ; Portuguese East Africa, 1,823 tons ; 
Southern Rhodesia, 1,531 tons; China, 1,348 tons; and 
the Argentine, 1,219 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—The holiday influence is still 
en in the north western iron and steel and allied 
industries, and little business is moving either in respect 
to raw materials or finished products. In certain 
sections hope of more work in the comparatively near 
future is entertained, following the announcement by the 
Great Western Railway Company of its intention to 
spend 1,500,000/. upon stock and developments during 
1932. Although the bulk of the rolling-stock is likely 
to be constructed in the Company's own workshops in 
the south, local iron and steel and constructional 
engineering undertakings expect to participate in the 
development projects which include the purchase of 
33,000 tons of new rails, and 22,600 tons of sleeper 
chairs, fishplates and bolts, and the carrying out of 
bridge strengthening and widening work entailing the 
use of 9,000 tons of steelwork. More than 200 men 
will be affected by the reopening of the Mostyn and 
Darwen Ironworks, which have been closed down for 
a considerable period. Following the recent agitation in 
various ~~ of the country for protection for the iron 
and steel industries, 1,000 men formerly employed at the 
Brymbo Steelworks near Wrexham, have forwarded a 
petition to the President of the Board of Trade urging 
that the introduction of a tariff would enable the works 
to be re-opened. 

Some Recent Orders._-Although no large contracts are 
being placed, leading firms in several branches continue 
to secure useful orders. Messrs. Souplex, Limited, of 
Morecambe, have, it is announced, secured the 1932 








contract for the supply of safety razor blades to the 
Indian Army in face of acute competition ; and Messrs. 
T. Bradford and Company of the Crescent Ironworks, 
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room at the Baguley Saratorium ; and Messrs. William 
Wadsworth and Sons, Limited, of Bolton, have booked 
an order from the Greet Western Railway for three 
electric 30-cwt. luggage lifts for the Morpeth Docks, 
Birkenhead. At Bury, Messrs. Charles Walmsley and 
Company, Limited, manufacturers of paper and board 
machinery, have secured a contract from the Thames 
Board Mills, Purfleet, for modern plant capable of 
extensive output, and have also on hand other orders 
for newsprint machinery. Messrs. A. V. Roe and Com 

ny, Limited, of Newton Heath, Manchester, have 
just completed two ten-seater monoplanes fitted with 
Armstrong-Siddeley Lynx engines, for the Egyptian 
Government. 

Steel Trade Hours.—Steel workers at the Workington 
establishment of Messrs. The United Steel Company, 
Limited, have, it is reported, agreed to change over to 
two 10-hour shifts for an experimental period of six 
months. Recently two eight-hour shifts have been 
worked. In this district, tests of a new blast furnace 
are being made with a view to reducing costs. This new 
electrically-operated furnace will, it is claimed, when in 
proper working order, have a much larger output than 
an ordinary furnace. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal T'rade.—Coal owners, coal exporters, ship- 
owners, and shipbrokers are much concerned about the 
prospects of a fresh handicap as the result of the imposi 
tion by Italy of a special landing tax of 2} lire (about 
10d.) per ton on coal. As this tax will only apply to sea- 
borne coal and the whole of the coal sent from this 
country to Italy is transported by sea, the tax will involve 

referential treatment to rail-borne coal which is received 
rom Germany, Poland, France, Belgium, Holland, and 
Russia in varying quantities. As more than half the 
British coal sent to Italy is shipped from South Wales, the 
new impost is regarded with much concern in view of the 
vast volume of trade already lost to South Wales in 
consequence of the limitations placed by European 
countries on the importation of coal. Exports of coal 
from South Wales last year were 6,000,000 tons less than 
the quantity handled in 1930, and any further diminution 
in the volume of trade must result in an extension of 
intermittent working at the Welsh pits, which has been so 
frequent of recent months. Business generally was on 
exceedingly quiet lines, as consumers were content to 
follow a hand-to-mouth policy in purchasing. Conse- 
quently, collieries were compelled to rely on old commit- 
ments for a clearance of current production, and as 
orders were insufficient for the purpose, temporary 
stoppages at the pits were unavoidable. In the circum- 
stances, shippers experienced no difficulty in obtaining 
supplies of either large or small coals at minimum prices 
based on 19s. 6d. per ton f.o.b. for best large and 13s. 6d. 
for best bunker smalls. 

Laid-Up Shipping.—For the first time for twelve 
months the volume of shipping laid up at the Welsh ports 
has been reduced. At the beginning of last year, 67 
vessels aggregating 350,300 deadweight tons were laid up, 
which was increased to 371,837 tons by July 1, and 
further to 398,342 tons by October 1. Since then a 
substantial reduction has been effected as a consequence 
of owners putting vessels back into commission as a 
result of the lower running expenses brought about by 
the devaluation of the pound. On January 1, there 
were 57 vessels totalling 276,108 tons laid up, representing 
a reduction of 17 vessels and 122,000 tons compared with 
threemonthsago. The net registered tonnage of vessels 
laid up at Cardiff was 28,401; at Penarth, 7,008 tons ; at 
Barry, 15,257 tons; at Newport, 39,095 tons; at 
Port Talbot, 3,973 tons; and at Swansea, 16,709 tons. 

Iron and Steel.—Exports of iron and steel last week 
amounted to 6,958 tons, shipments of tin-plates and 
terne-plates being raised from 4,742 tons to 5,105 tons, 
of black-plates and sheets from 173 tons to 425 tons, and 
of other iron and steel goods from 327 tons to 697 tons. 
Exports of galvanised sheets were, however, lowered 
from 1,475 tons to 732 tons. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—With all the Scottish steel works 
closed down for holidays and with the general commercial 
side of business not yet functioning, little can be said 
about the state of the industry. On many occasions at 
this time of year the sto —ny ol been of short duration, 
but this year most establishments will be closed down for 
about a fortnight, and unless business takes a speedy 
turn for the better, a longer holiday may be the portion 
of many of the workers. The closing month of 1931 
was not unlike most of the other months of the year in 
that specifications were very scarce and the demand of 
the rest. There was much unemployment and at no 

riod of the year was plant kept fully employed—in 
‘act, the majority of the mills were 2 under 
capacity — most of the past twelve months. We 
have certainly had our share of the bad trade which has 
resulted from the world-wide depression, but when all is 
taken into account it is doubtful if we have been relatively 
any worse off, or even as bad as some of our neighbours. 
Shipbuilding, which usually takes up a very large 
tonnage of plates and sections, was only a shadow of its 
normal self, and the figures dealing with the output of that 
industry bear this out. Deliveries of material to struc- 
tural engineers during the year were fairly steady, but 
the t overall was, perhaps, rather under average. 





Salford, are to provide equipment for laundry ext 
at the Manchester Corporation's Styal Cottage Homes. 
Messrs. Royce, Limited, of Traffo Park, Manchester, 





are to supply steelwork for a new church and recreation 





One thing which can be truly said about 1931 is that 
not only was it a poor year, but it was a most difficult 
one to the various managements. Alterations in prices 
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during the period under review have been confined to 


one change, made in January in the case of ship plates, | 


sections and joists, and some months later in boiler 
lates. 
— for home delivery and 7/. 15s. per ton for export ; 
sections, 81. 7s. 6d. per ton for eee delivery and | 
7l. 7s. 6d. per ton for export ; and joists, 81. 10s. per ton | 
for home delivery and 7/. 7s. 6d. per ton for export. | 
The rebate to those confining their purchases to home | 
material was 10s. per ton in the case of plates and 
sections and 12s. 6d. to 17s. 6d. per ton in joists, but in | 
the early days of the year it was decided to increase the | 
rebate to 15s. r ton on plates and sections and to | 
22s. 6d. per ton on joists. While the basis price of the | 
former two remained unchanged, that of the latter was | 
increased by 5s. per ton. Boiler plates kept steady until | 
well into the summer, when prices for the home market | 
were considerably reduced. A year ago marine boiler 
plates were quoted at 10/. 10s. per ton, and land boiler 
plates at 10/. per ton, both for the home trade, and 
to-day the quotations are respectively 9/. per ton and 
8l. 10s. per ton, while the export figure is 8/. 10s. per ton. 

Black Sheet Trade.—In the black steel sheet trade the 
outlook for the immediate future is promising. Quite 
a considerable amount of business has been booked 
recently, and inquiries now in the market represent a 
fairly large tonnage. For most of the year 1931 quiet 
conditions ruled throughout the industry, and not until 
Britain went off the gold standard in September, was 
there any sign of improvement. Immediately after that 
the export side of the trade wakened up and good lines 
were booked for the Far East, India, and South America. 
Galvanised varieties followed very much the same 
course as the thin gauges, but heavy sheets were not in 
such good demand as the others when the improvement 
came along, and so for most of the past twelve months 
they have moved rather slowly, and even now they 
are not very well booked. Prices for 10-gauge sheets 
eased off from 8/. to 71. 5s., but firmed up again to 71. 10s. 
per ton, while 24-gauge sheets, after being 91. 10s. per 
ton in January, eased off 1/. per ton and closed the year 
at 91. 5s. per ton. The one point to note with regard 
to the price of galvanised corrugated sheets (No. 24 
gauge) for export was that when freedom of action 
took place in May quotetions eased off sharply, and as 
low as 8/. 12s. 6d. was done in the month of August. A 
steadying up took place later and 10/. per ton was 
touched, but at the close of the year the quotations were 
91. 108. per ton for export and 101. 5s. per ton for home 
delivery. 

Malleable-Iron Trade.-—During the past year there was 
very little life in the maileable-iron trade of the West of 
Scotland, and at no period of the year was there a 
sufficiency of orders to keep plant fully employed. Not 
only was the home demand of the poorest description, 
but orders from oversens dwindled away and tonnages4 
were very small overall. Prices showed no change until 
the very last week of the year, when, as reported last 
week, a reduction of 10s. per ton was made in the basis 
price, making “Crown ”’ bars 91. 15s. per ton for home 
delivery. The quotation for export lots is 9/. 5s. per 
ton. In the re-rolled steel bar branch of the trade poor 
conditions have prevailed, just as in bar iron, and the 
prices ruling have not been satisfactory. 

Scottish Pig-Iron Trade.—Another miserably dis- 
appointing year is about all that can be said of the 
Scottish pig-iron industry during 1931. Twenty years 
ago the export from the Clyde amounted to over 
137,000 tons, whereas last year it was only about 15,000 
tons as against exactly double that during 1930. The 
home demand has falien away considerably also, but 
not only on account of the depression in general business. 
Much of the reduction in the local demand has been 
caused by the import of pig-iron from England, the 
Continent and India, but since the devaluation of 
sterling a reduced tonnage has come in from the Conti- 
nent, and only the decline in local trade is the excuse 
advanced for a smaller import from the other centres. 
Prices over the year have declined by 7s. per ton in both 
No. 1 and No. 3 brands of foundry iron, and by 7s. 6d. per 
ton in hematite. At the beginning of January last the 
quotations were as follow :—Hematite, 76s. per ton 
delivered at the steel works, and foundry iron, No. 1, 
79s. per ton, and No. 3, 76s. 6d. per ton, both on trucks 
at makers’ yards. To-day the quotations are 68s. 6d., 
72s. and 69s, 6d. per ton, respectively. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig iron from Glasgow Harbour for the week ending last 
Saturday, January 2, only amounted to 173 tons. Of 
that total, 149 tons went overseas and 24 tons coastwise. 
During the corresponding week of last year the figures 
were 99 tons overseas and 78 tons coastwise, making a 
total shipment of 177 tons. 

Scottish Shipbuilding.—The 
returns for the past year make very r ing, and 
the output for the year just concluded is the lowest 
in living memory. The Clyde figures for 1931 were 
152,663 tons, as against 529,844 tons for the previous 
year, and only on four other occasions during the last 
fifty years has the year’s output been under 200,000 
tons; the past year’s total is the poorest of all. The 
following table shows the output from the Scottish 
districts for last year with the for the previous 
one for purposes of comparison :— 


Scottish shipbuilding 








1931. 1930. 
Vessels. Tons. Vessels. Tons. 

The Clyde ... 99 152,663 248 529,844 

The Forth ... 20 3,440 54 28,463 

TheTay ... 3 24,671 7 41,037 
The Dee and 

Moray Firth 34 5,254 53 10,569 

156 186,028 362 609,913 





The year opened with ship plates at 8/. 15s. per | 





ENGINEERING. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. Thomas Lowe Gray 
Lecture. ‘‘ Modern T of Propelling Machinery for 
Mercantile Marine Use,” by Mr. 8. B. Freeman, and at 
Western Branch: Wednesday, January 13, 7 p.m., 
Merchant Venturers’ Technical College, Bristol, and 
South Wales Branch: Thursday, January 14, 6 p.m., 
South Wales Institute of Engineers, Cardiff. Hast 
Midlands Branch: Tuesday, Jan 12, 7 p.m., 
Technical College, Lincoln. ‘* Fuel Injection Systems 
for High-Speed Oil Engines,”” by Mr. H. O. Farmer 
and Mr. J. F. Alcock. idland Branch: Thursday, 
January 14, 6.30 p.m., Grand Hotel, Birmingham. 
‘* Aids to the Revival of Industry,” by Mr. H. M. Brack. 
Yorkshire Branch: Thursday, January 14, 7.30 p.m., 
Hotel Metropole, Leeds. Annual General Meeting. 
“Recent Developments in the Treatment of Boiler 
Water,” by Dr. A. W. Chapman. : Friday, 
January 15, 7 p.m., Storey’s-gate, 8.W.1, Informal 
Meeting. Discussion on “ Industrial Conditions in 
Russia,’’ by Mr. J. Fearn. 

ILLUMINATING EnGrvgeErInG Socrety.—To-night, 6.30 
yy Royal Society of Arts, John-street, Adelphi, 

.C.2. “* Motor Car Headlights,” by Mr. E. 8. Calvert. 

INSTITUTION OF ELxEctTRICAL ENnGINEERS.—To-night, 
7 p.m., Victoria-embankment, W.C.2, Meter and Instru- 
ment Section Meetings. ‘“‘ Some Recent Advances in the 
Design of Relays for the Protection of A.C. Systems,” 
by Mr. C. L. Lipman. Monday, January 11, 7 p.m., 
Informal Meeting. Discussion on “‘ The Relative Import- 
ance of Current and Installation Costs as Affecting the 
Sale of Electricity,” by Mr. H. T. Young. North-Eastern 
Centre : Monday, Jan 1l, 7 p.m., Armstrong College, 
Newcastle-on-Tyne. ‘The Absolute Measurement of 
High Electrical Pressures,” by Mr. W. G. Thompson. 
South Midland Students’ Section: Tuesday, January 12, 
7 p.m., The University, Birmingham. “ Industrial 
Psychology,” by Mr. N. B. Rosher. North Midland 
Centre: Tuesday, January 12, 7 p.m., Hotel Metropole, 
Leeds. ‘‘ Two Transmission Line Fecllons : Suspension 
Insulators for Industrial Areas in Great Britain ; Con- 
ductor Vibration,” by Mr. P. J. Ryle. Scottish Centre : 
Tuesday, January 12, 7.30 p.m., Institution of Engineers 
and a) mn 39, mbank-crescent, Glasgow. 
** Reeent gress in Large Transformers,” by Mr. R. M. 
Charley. ‘“‘ The foe of the Induction Voltage 
Regulator,” by Mr. W. E. M. Ayres. 

Junior InstrruTIon or ENGINEERS.—To-night, 7.30 
a. 39, Victoria-street, S.W.1. ‘* Refrigeration— 

odern Practice and Practical Calculations,” by B. C. 
Oldham. 

Rattway Cius.—To-night, 7.30 p.m., 57, Fetter-lane, 
E.C.4. “‘ Further Problems of Passenger Train Opera- 
tion,” by Mr. C. R. Clinker. 

InstITUTE oF British FounprymMen.—Lancashire 
Branch : Saturday, January 9, 4 p.m., College of Tech- 
nology, Manchester. “Sand Slinging in the Foundry,” 
by Mr. A. J. S. Shewan and Mr. J. Atchison. rnley 
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Section: Thursday, Jan 14, 7.15 p.m., a 
ag Burnley. ‘“ High Strength Light Alloys,” by 
Mr. W. C. Devereux. 


InsTITUTE oF TRANSPORT.—Monday, January l11, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘“‘ Mechanised Marshalling Yards : 
Their Development and Effect on Operating,” by Mr. 
H. H. Mauldin. Birmingham and District Section: 
Tuesday, January 12, 6 p.m., Queens’ Hotel, Birmingham. 
**Some Impressions of the Institute Italian Tour and 
Congress, 1931,” by A. Witcomb Smith. Leeds and 
District Section: Friday, Jan 15, 6.30 p.m., Town 
Hall, Leeds. “ Life on an indian Railroad,” by Mr. J. W. 
Mitchell. 

INSTITUTE OF pee Local Section : Mon- 
day, January 11, 7.30 p.m., itution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
“* Some Properties of Fire-Bricks,” by Mr. H. C. Biggs. 
Birmingham Local Section: Tuesday, January 12, 
7 p.m., Chamber of Commerce, New street, Birmingham. 
“* Stainless Steel,” by Mr. J. H. G. Monypenny. "Worth. 
East Coast Local Section : Tuesday, January 12, 7.30 p.m., 
Armstrong College, Newcastle-on-Tyne. ‘‘ Defects in 
Non-Ferrous Castings,” by Mr. R. Dowson, Mr. 8. G. 
Homfray and Mr. A. . London Local Section : 
Thursday, January 14, 7.30 p.m., Society of Motor 
Manufacturers and rs, 83, P » &W.1 
‘** X-Ray Examination of Alloys,” by Mr. G. D. Preston. 
Sheffield Local Section: Friday, Jan 15, 7.30 p.m., 
The University, Sheffield, “‘ Stresses in Metals,” by Mr. 
A. Wragg. 

INSTITUTION OF THE RuBBER InDUSTRY.—Monday, 
January 11, 7.30 p.m., First Avenue Hotel, High Hol- 
born, W.C.1. “‘ Testing Anti-Oxidants,” by Dr. H. J. 
Stern and Mr. W. Puffett. ‘‘ The Measurement of Water 
Absorption by Rubber,” by Dr. H. A. Daynes. 


British AssociATION OF REFRIGERATION.—Tuesday, 
January 12, 5.30 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. Adjourned Discussion on 
“* Refrigeration in Road and Rail Transport.” 


InsTITUTION oF CrviL ENGINEERS.—Tuesday, January 
12, 6 p.m., Great George-street, 8.W.1. ‘‘ An Experimental 
Determination of the Distribution and Thickness of the 
Oil Film in a Flooded Cylindrical ing "’ (Part II), 
by Mr. J. Goodman. “The Stability of Lubricating 
Films in Journal Bearings,” by Dr. H. W. Swift. Wednes- 
day, January 13, 6.30 p.m., Students’ Meeting. ‘‘ Con- 
crete Road Slabs and Factors affecting satisfactory 
Design and Construction,” by Mr. G. Berry. Birmingham 





and District Association : ae January 14, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. Vernon - 
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Harcourt Lecture: ‘“‘The Mechanical Handling of 
Coal at Ports,” by Mr. N. G. Gedye. Manchester and 
District Association: Thursday, January 14, 6.45 p.m., 
Manchester Lit y and Philosophical Society, 36, 
George-street, Manchester. ‘“‘Town Planning and its 
Engineering Aspect,” by Mr. F. A. Rayfield. 

InstTiITUTE OF Martine ENGINEERS.—Tuesday, Janu- 
ary 12, 6 p.m., 85, The Minories, E.C.3. ‘ Bilge Pumping 
in its Relation to Safety at Sea,"’ by Mr. E. F. Spanner. 
Junior Section: Thursday, Janua 14, 7 p.m. “ The 
Care and Maintenance of Marine "Diese! ngines,” by 
Eng. Lieut.-Com. H. 8. Humphreys. 

InstITuTION OF AUTOMOBILE ENGINEERS,—Coventry 
Centre: Tuesday, January 12, 7.30 p.m., King’s Head 
Hotel, Coventry. ‘“‘ A Review of the Piston and Cylinder 
Assembly in Relation to Oil Consumption,” by Mr. E. C. 
Ottaway. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTttanp.—Tuesday, January 12, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘‘ Modern Methods of Steel 
Bridge Manufacture,”” by Mr. J. Thomson. 

InstrITUuTION oF STRUCTURAL ENGINEERS.—Thursday, 
January 14, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
“Creep Properties of Metals,” by Mr. H. J. Tapsell. 

Royat AgronauticaL Socrery.—Thursday, Janu- 

14, 6.30 p.m., Royal Society of Arts, John-street, 
‘Adelphi, W.C.2. ‘“‘ Interference,”’ by Mr. E. Ower. 

Nortsu-East Coast Instrrution oF ENGINEERS 
anp Suresuripers.—Friday, January 15, 6 p.m., 
M Institute, Newcastle-on-Tyne. ‘“‘ Rivets and 
their Significance in Shipbuilding,” by Mr. R. Boardman. 

Huu Association oF EnGINEERS.—Saturday, Janu- 
ary 16, 7.15 p.m., Municipal Technical College, Park- 
street, Hull. “The Application of Gearing,” by Mr. 
H. E. Merritt. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The majority of firms have resumed 
operations following the holiday set-down, but for the 
most . quiet conditions prevail. The outlook is 
somewhat obscure, but manufacturers generally are 
optimistic, and improvement is expected to mature in 
several sections during the next few weeks. Mr. Hore- 
Belisha, Parliamentary Secretary to the Board of Trade, 
who is investigating conditions in the iron and steel 
trades, paid a visit to Sheffield during the week. He 
witnessed various processes of steel manufacture, 
including the tapping of a 20-ton electric furnace (one of 
the biggest and most modern of its type in Europe), a 
six-thousand tons press, and, in a works laboratory, 
saw a film depicting the various processes in steel 
manufacture from the liquid state to the finished article. 
In addition, Mr. Hore-Belisha saw many other interesting 
sights. Sheffield is determined to spare no effort to 
attract new industries to the city. The City Council has 
been recommended to approve a suggestion that an officer 
be appointed forthwith to deal with inquiries received 
by the Chamber of Commerce and the Town Clerk for 
factory premises or sites, and in connection with the 
establishment of new industries. The raw and semi- 
finished steel trades are working greatly below productive 
capacity. Hand-to-mouth buying of most classes of 
steel continues, and users, despite the offer of attractive 
uotations, t be i d In 





i to purchase ahead. 
the heavy engineering and machinery trades orders are 
scarce, and export prospects, in so far as the Far East is 
concerned, are blighted by the renewal of trouble in India 
and China. British railways are only buying sparingly. 
A local firm is at present completing a contract for Russia 
for rolling-mills and auxiliary equipment, hydraulic 
presses for eas and explosives, forging mani- 

tors, and boiler and tank work. Another concern 

booked a contract for 38,000 ft. of escalator chain. 
There is an increased demand for hollow forged drums 
and turbine forgings. The production of nitralloy steel 
used in the manufacture of brake drums for motor cars, 
cylinder liners, elevator pins, bushes, gears, and other 
similar devices, shows expansion. Makers of special 
steels used in the manufacture of electrical, textile, 
woollen and printing machinery and apparatus are fairly 
well employed. Greater use continues to be made of 
stainless steel and rustless iron All the latest t of 
dairy utensils are being made of stainless steel, use 
this material is considered hygienic and economical, and 
is unaffected contact with milk, cream, or cheese. 
An oxygen-welded cream vat, having a capacity of 1,500 
gallons, has been made locally, in addition to a railway 
milk tank capable of holding 3,000 gallons. Sheffield 
Corporation has ordered cable, substation switchgear, 

ing towers, transformers, coal-handling plant, tramcar 
trucks, traction motors, and tramcar seating. The tool 
trades are only moderately employed. 

South Yorkshire Coal Trade.—Quiet conditions prevail 
generally. Further weakness has been experienced in 
export irements, while the inland demand for most 
classes of fuel is not very encouraging. Industrial fuel 
continues to move slowly, and prospects of early improve- 
ment are not very bright. The house coal market shows 
little change. The supply is in excess of demand, and 
depots have sufficient stocks to cope with any sudden 
8 in buying. There is a better call for coke. Coke 
for central ting is selling well, while furnace 
and foundry descriptions are steady. Gas coke continues 
firm. Quotations : best branch hand picked, 268. to 27s. ; 
Derbyshire best house, 22s. to 23s.; Derbyshire best 
brights, 20s, 6d. to 21s, 6d. ; screened house coal, 198. to 
20s. 6d.; screened nuts, 17s. to 18s.; Yorkshire hards, 
17s. to 188. 6d.; Derbyshire hards, 17s. to 18s. 6d. ; 
rough slacks, 94. to 10s. ; nutty slacks, 7. 6d, to 88. 6d. ; 
smalls, 5s. 6d. to 6s. 6d. 
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ECONOMIC PLANNING IN 
AMERICA. 


OnE of the most noticeable results of the present 
unparalleled depression in trade in the United 
States of America is the great attention which is 
being paid to the question of economic planning 
on a rational and comprehensive basis. In the 
early stages of the slump the schemes put forward 
were based on the assumption that the depression 
would be of a temporary character and were, there- 
fore, largely designed to provide an artificial and 
temporary stimulus to trade until the anticipated 
permanent improvement should occur. The falsity 
of this assumption has been proved by the intensi- 
fication of the cyclical trade depression, which has 
clearly demonstrated the necessity for studying 
fundamentals if a way out is to be found. It is 
worthy of note that the formulation of plans for 


the conscious control and direction of industry is | is 


no longer the prerogative of the theorist and 
academic economist, but is being widely attempted 
in America by practical business men and indus- 
tralists, particularly by men prominent in the 
metallurgical and engineering trades. 

For example, an interesting departure, which 
may have far-reaching consequences, has re- 
cently been announced by the American Die Casting 
Institute, This Institute has decided to undertake 
a comprehensive survey of its industry with a view 
to formulating a co-operative plan on a practicable 
and effective basis. Discussions have taken place 


with Mr. Lamont, the United States Secretary of 
Commerce, as it is considered that the first con- 
structive step in a programme to assist the industry 
would be to have a survey made by the Department 


29/of Commerce. The importance of the Institute 


may be gathered from the fact that the sales of its 
members represent in normal times some 85 per 
cent. of the total die-casting business of the United 
States of America, the total sales of American die- 
casting companies being estimated at 25 million 
dollars in normal years. The primary aim of this 
survey of the die-casting industry is to give greater 
uniformity and stability to the industry, an objec- 
tive which figures very largely in many of the 
schemes which have been adumbrated. 

Considerable emphasis is laid on stability, as 
applied to labour, in an interesting unemployment 
insurance plan recently outlined before the American 
Society of Mechanical Engineers by the president 
of the Geometric Tool Company, of New Haven, 
who suggests that stable employees should be 
assisted by the employer through the medium of 
reserves accumulated during good years as an 
insurance against periods of low employment. It is 
not surprising that the question of some form of 
unemployment insurance, or “compensation,” as 
it is called in many circles, should be constantly 
brought up in America, in view of the fact that there 
are now upwards of ten million unemployed, all 
dependent on charity or past savings, most of which 
must have disappeared. Of the total numbers un- 
employed, the Geometric Tool Company president 
estimates that some 25 per cent. are unemployable 
and, therefore, should be cared for by charity as 
at present ; a further 35 per cent. of the total com- 
prises nomadic or unstable workers who should be 
provided for by work relief, supplied for previously 
planned public works ; the remaining 40 per cent. 
is constituted of “stable employees.” 

The basis of this scheme is, of course, the defini- 
tion of what constitutes a “ stable employee,” and 
this must be determined by each industry, or 
section of industry, for itself, as it is clear that 
different factors will have to be taken into account 
in different cases ; although, in order to overcome 
competitive disadvantages, all units in a competitive 
field should, broadly speaking, adopt the same rules. 
The author of the plan is of the opinion that under 
“stable employees ” should be included all those 
who have been continuously on the pay-roll for at 
least one year, and in addition suggests that special 
consideration should be given to others who have 
been resident in a community for at least two years, 
who have been steady workers in not more than 
three places during that period, and who have not 
been dismissed for bad conduct. Once the principles 
of what constitutes the stable labour force have been 
decided, together with regulations providing for the 
admission of new members, a reserve fund would be 
created; this fund, which would be in cash and 
represent an agreed percentage of the total pay-roll, 
would be placed in the hands of a trustee with definite 
provisions to prevent its being used for other pur- 
poses. In order to determine its adequacy, it would 
be checked each month with the current record of 
stable employees. This reserve fund would be based 
in the first instance on the arbitrary theory that a 
major depression will come once every seven years. 

While it is true that, as already indicated, many 
of the schemes now being discussed by American 
industrialists pay great attention to the question 
of unemployment relief on a less haphazard scale 
than exists at present, it is significant that the 
overwhelming balance of opinion in business circles 
is strongly opposed to the introduction of anything 
resembling the so-called “dole” in America. It 
still confidently predicted that the problem can 
be solved without a Federal “dole,” so that it is 
not surprising to find unemployment relief on a 
non-Government basis playing an important part 
in the economic planning schemes. Many of the 
schemes, however, consider it more important to 
lay emphasis, not on the relief of the unemployed, 
but on the provision of employment. From the 
engineer’s point of view, these schemes are perhaps 
of most interest, since they invariably envisage 
the execution of vast public projects in order to 
develop the country’s natural resources and at the 





same time provide work for those at present out of 
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a job. Although there will be no dole, therefore, 
heavy appropriations for public works and highway 
construction are likely to be made by Congress 
in an endeavour to reduce unemployment. 

The annual budget in the United States of America 
for public works construction is in the region of 
3,500 million dollars. It is estimated that an| 
addition of approximately twice this amount would 
give work to 5 million men at an expenditure of 
1,500 dols. per man for labour and materials. It 
is argued that the volume of public works needed 
in America at the present time is ample to provide 
the employment through which the present crisis 
can be overcome. Apart from the claim that more 
than 2 million miles of road in the United States 
still need improving from the dirt-track standard, 
it is stated that a vast programme of urgent work 
could be put in hand by city authorities in the way 
of street paving and widening, sewer and water 
improvement, modernisation of public buildings and 
The provision of adequate finance is one of 
the chief obstacles to be overcome, but the advo- 
cates of public works schemes argue that a recon- 
struction bond issue, marketed by the Federal 
Government, would provide all that is necessary. 

The emphasis laid on stability of employment 
constitutes only one aspect of the general question 
of stability in and industry to which 
economic planning in America, under the influence 
of the tremendous slump of the past two years, 
is being increasingly directed. It was the general 
opinion in 1928-1929 that American industry had 
at last solved the problem of the trade cycle, and 
that trade slumps were a thing of the past; in 
view of this widely-held opinion, it is ironic to 
reflect that from an unprecedentedly high level of 
material prosperity, America, since the Wall Street 
crash at the end of 1929, has fallen into a business 
depression unparalleled in duration and magnitude. 
Not unnaturally, therefore, American industrialists 
are now endeavouring to formulate schemes which 
will enable them to avoid, or at least mitigate, 
such a “ bouleversement "’ in future. 

In order to be put into successful operation, plans 
for the greater stabilisation of industry generally 
postulate a higher degree of co-operation than has 
hitherto been obtained, such co-operation to apply 
to all factors and fields of production—to employers 
and employed, individual firms, whole sections of 
industry, and finally to industry and industry on a 
nation-wide scale. The primary objective of these 
stabilisation plans is the greater co-ordination of 
the total supply to the effective market demand, 
through the co-operation of individual units in any 
competitive field. In addition, the closer adjust- 
ment of production and distribution, the freer 
exchange of information, and the adoption of com- 
mon price policies, leading to the elimination of 
uneconomic price-cutting, are other important fea- 
tures of many schemes. 

A typical example in many respects of a stabilisa- 
tion plan, which, it is suggested, might be applied 
to an individual industry is the idea which has 
recently been outlined to the American Institute of 
Steel Construction, for the stabilisation of the 
structural steel ‘ndustry in America. This plan, 
which has been approved in principle, provides 
for the division of the country into a certain number 
of districts, each of which is to be allocated a total 
rated capacity. In order to keep supply in line 
with demand, the operating capacity for each 
district will be determined at the end of each month 
by dividing the rated capacity by the tonnage 
booked for fabrication in that month. Fines 
are to be levied on members exceeding their quotas 
on the basis of 2 dols. per ton for the first 5 per 
cent. in excess of the quota, and an additional 


so on. 


business 





1 dol. per ton for each additional 5 per cent. or 
part thereof. | 








THE EGYPTIAN MARKET. 


It is a commonplace of the present economic posi- | 
tion of this country, and not least of its engineering | 
manufactures, that a substantial increase in its 
export trade is an essential condition of renewed 
prosperity. In any market such an increase is not | 





likely to come by itself, nor to be obtained without 
the use of more capital than is employed in the 
business at the present time. 


For most firms and 
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even industries, therefore, a choice will have to be 
made of the markets in which it is most desirable to 
secure an increase. One consideration, doubtless, 
that must tend to recommend a particular market 
is the prospect of an early return for the capital 
invested. Another, which may not necessarily be 
found in the same market, is the probable rate of 
increase of its natural demand. The promptness 
with which a market is likely to respond to more 
vigorous attempts at cultivating it will depend 
usually on its commercial circumstances. The 
extent, on the other hand, of its probable natural 
growth may be affected even more intimately by 
its financial position, and the stage it has reached 
in the development of its natural resources. The 
Egyptian market is sufficiently large to deserve 
consideration from the point of view of its mere 
present bulk. Probably, also, it is among those 
that should offer an early response to judicious 
and effective measures for cultivating it. Both 
these considerations, however, though eminently 
material to a proper appreciation of its possibilities, 
seem to be less cogent than those that depend on 
its present financial position, and the stage at which 
the development of its natural resources has arrived. 

This is the conclusion that seems to be suggested 
by the report on Economic Conditions in Egypt to 
July, 1931, which has been made to the Department 
of Overseas Trade, by Mr. R. M. A. E. Turner, O.B.E. 
assisted by Mr. L. B. S. Larkins, both Commercial 
Secretaries at Cairo, and has lately been published. 
(H.M. Stationery Office. Price 4s. net.) The 
richness, actual and potential, of the Egyptian 
soil, the favourable climate, and the industry and 
frugality of the working Egyptian population, have 
been familiar as far back as history extends. For 
a long time past, moreover, it has been recognised 
that the agricultural richness of the country is to 
an enormous extent potential and unrealised, 
awaiting the further application of measures of 
irrigation, transport and the like before its full bene- 
fit can be obtained. Already, indeed, great works 
have been carried out, but others are projected 
and likely to be carried through, and the value of 
these will only accrue in the future. Though 
the Government is following a policy of rigid 
economy, it is still carrying on a programme of 
public works of major importance, which will both 
enhance the productive capacity of the land already 
developed, and render more land available for what 
is described as the rapidly increasing agricultural 
population. Without taking account of urban 
properties, and of some of the accumulations that 
have been made during the last prosperous 15 years, 
the value of the agricultural property owned by the 
population at the present time is estimated as of the 
order of 500,000,0001. to 600,000,000/., and against 
this the mortgage debts on all real property are 
stated to be only about 35,000,0007. The favourable 
situation of the country that has arisen through the 
course of its commerce has been improved, moreover, 
by the immense amount of money that came into 
the country during and immediately after the war. 
Recently, indeed, the course of cotton prices has 
compelled measures of economy to be applied, but the 
revenue returns are estimated to exceed the expendi- 
ture, and the entire national debt amounts to only 
about the revenue of two normal years. 

For the time being the fall in the price of cotton 
has held up the progress of that industry, which is 
by far the most important of those to which the 
country has to look for its income. It has turned 
an excess of exports over imports into a substantial 
deficiency, which, however, was apparently much 
less in the first half of 1931 than in 1930. The 
effect of this reversal of the balance of trade has been 
felt the more acutely, because the system of credit 
on which the population works has enabled them to 
spend their income as much as a year in advance of 
receiving the return of their crops, and with three 
bad years in the cotton trade a difficult situation has 
been created. The Government measures of 
economy appear, however, to have kept this situa- 
tion well in hand, and it is the less difficult to deal 
with because of the character and distribution 
of the population. Of the total population of 
Egypt at the 1927 census—something over 
14,000,000—85 per cent. are said to consist of the 
fellaheen, who not only are exceptionally frugal 





in their wants, but also can supply the most urgent 
of them from the land on which they live. The 
pinch is coming on the remaining 15 per cent., and 
apparently not on all even of these. It is said that 
a very appreciable proportion of this section consists 
of Government officials, and in any case, it is 
remarkable that not far short of 40 per cent. of the 
entire revenue of the country is spent on salaries 
and allowances. As yet the purchasing power 
of those who enjoy them is said to be unabated ; 
but with all these mitigating circumstances, the 
large drop in imports shows a substantial overall 
reduction in purchasing power, one effect of which 
has been to favour the progress of non-British 
imports of lower quality and still lower price. When 
the world cotton market improves, however, many 
circumstances combine to suggest that a period of 
prosperity will again set in, and its influence is likely 
to be the stronger both because of the great works, 
the value of which has not yet been felt, and the 
large amount of wealth in the country awaiting a 
favourable opportunity for investment. 

In the early part of the present year a trade 
mission, composed of prominent British business 
men, visited Egypt, and with every facility from 
all Government authorities investigated the situation 
of the market, and published a report embodying 
recommendations to British exporters. The recom- 
mendations were similar in many respects to those 
that have been made by other British missions, 
and are not likely to be overlooked by those who 
contemplate a serious attempt to cultivate the Egyp- 
tian market. The present report lays stress on 
the easily excitable character of the market, and 
one of the obvious consequences of this must be 
that the advantage of improvement in trade will 
more than usually go to those who have made the 
best preparation for utilising it. To engineers, the 
country appears to offer a variety of opportunities. 
The purchasing departments of the Government 
appear to be the best potential customers, and the 
report indicates many respects in which British 
suppliers could improve their position in regard 
to such prospects. The State itself is a large and 
increasing buyer of internal-combustion engines, 
and the important agricultural industry is as yet 
far from having taken advantage of mechanical 
help to the limit of what would be profitable. 
Mills, factories, and electricity and water under- 
takings are other examples of enterprises called for 
by the development of natural resources now in 
progress, and generally electrical machinery, motor 
vehicles and many other kinds of engineering 
materials must necessarily make an_ increasing 
demand, most of which cannot be met by local 
production. An example of the systematic enter- 
prise with which the Egyptian authorities are facing 
their development problems is seen in their treat- 
ment of fisheries, in connection with which they 
ordered last year a special fishery research vessel, 
and appointed a British assistant to be Director 
of Fisheries Research. In most of this work, 
British engineers have a footing, but in little of it 
have they the full share to which they seem to be 
entitled. It is for them to consider whether it is 
worth their while to try for it. Perhaps the most 
important fact for them to remember, if they decide 
on so doing, is the paramount importance of having 
their preparations ready against the time when the 
market shows renewed prosperity and activity. The 
British Chamber of Commerce in Egypt draws 
attention to the fact that there is at present a de- 
finite demand for British goods in the market. The 
Chamber has many applications from local agents 
who wish to be put in touch with British firms. 








THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 

Tue 22nd annual exhibition of scientific instru- 
ments and apparatus, arranged by the Physical and 
Optical Societies, has been held on Tuesday, 
Wednesday and Thursday of this week, at the 
Imperial College of Science and Technology, 
Imperial Institute-road, South Kensington, 8.W.’, 
and has well maintained the standard reached 2 
previous years with regard to both the number and 
interest of the exhibits. There was, as usual, # 
trade section, a research and experimental section, 
and a section for apprentices and learners, the 
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last-mentioned section including examples of crafts- 
manship and draughtsmanship for which numerous 
prizes were awarded. The exhibits of craftsmanship 
will be on view in the Science Museum for a short 
time. The exhibits in the research and experimental 
section were divided into two groups illustrating 
recent physical research and lecture and instruc- 
tional experiments in physics, respectively, the 
former including examples of the work of most 
of the important research organisations in the 
country as well as that of a number of private 
firms who carry on research work in connection with 


as ENGINEERING — 


ted, 45, Grosvenor-place, London, 8.W.1, showed 
an extensive display of instruments and apparatus 
for the automatic regulation of temperature, 
pressure, humidity and other conditions in a wide 
range of industrial processes. In the apparatus of 
this type previously exhibited by the firm the regu- 
lators have, in most cases, involved the use of 
separate relays between the sensitive measuring 
instrument and the circuit breaker or valve gear 
effecting the control, owing to the small amount of 
current with which the regulator was capable of 
dealing. A series of instruments shown, however, 




















Fie. 1. THornton Ionic-Winpd VOLTMETER 


; Messrs. CAMBRIDGE INSTRUMENT COMPANY, 


LIMITED. 

















Fic. 3. Faurtr RecorpeR; Mrssrs. EvERETT, 
EpecuMBE AND Company, LIMITED. 


their products. Although many of the exhibits | 
in the research section were of very considerable 
interest, considerations of space compel us to confine 
our account of the exhibition to those in the trade 
section, which are of recent introduction and are 
likely to be of interest to our readers. Since 82 
firms exhibited their products in this section, it 
will be obvious that the task of making a selection 
from among the exhibits, in the short time for which 
the exhibition is open, is a by no means easy one. 
Before commencing our description,we may mention 
that discourses illustrated by experiments were 
delivered each evening, that on Tuesday being by 
Mr. C. C. Paterson, and being entitled ‘“‘ Photocells : 
the Valves which Operate by Light”; while on 
the following day, Mr. T. Smith dealt with “‘ Photo- 
graphic Shutters and the Properties’ ; and on the 
last day, Sir Oliver Lodge gave some most interesting 
‘ Reminiscences.” 

Messrs. Cambridge Instrument Company, Limi- 











by means of mechanism operated by a continuously 
running motor, the galvanometer deflection is caused 
to operate a mercury switch controlling the supply 
of heat, &c. The various forms of controllers shown 
embodying this principle included recording and 
non-recording types, a controller with a three-zone 
switch enabling the apparatus to control three 
furnaces or three zones of the same furnace, and a 
valve-control gear designed to operate air, gas, 
steam or water valves of either the butterfly or 
screw-down types. 

A variety of instruments for indicating and record- 




















Fig. 2. CALLENDAR RADIATION BALANCE ; MEssRs. 
CAMBRIDGE INSTRUMENT Company, LIMITED. 


ing directly the relative humidity, one of which 
was illustrated and described on page 5, of our last 
volume, was also shown, as well as a dew-point 
recorder for flue gases. We propose to deal with 
this latter instrument in a subsequent issue of 
ENGINEERING. Mention may here be made of an 
interesting method of magnifying the movements of 
a galvanometer with the aid of a cuprous oxide- 
copper photo-electric cell. For this, two galvano- 
meters are employed, the beam for the mirror of 
the primary galvanometer being made to fall sym- 
metrically on the two opposed halves of the photo- 
electric cell to which the secondary galvanometer 
is connected. Any movement of the spot of light 
from the primary galvanometer produces a current 
in the secondary galvanometer, and this current is 
so large that a relatively insensitive secondary 
galvanometer can be used. With this apparatus, 
we were informed, amplification can readily be 
pushed to the limit beyond which Brownian 

















Fie. 4. Sprrt-Corz TRANSFORMER METER ; MESSRS 
Everett, EpGcuMBE AND Company, LIMITED. 


electron movements in the circuit make further 
magnification useless. 

A particularly interesting exhibit of the firm, 
known as the Thornton ionic-wind voltmeter, is 
illustrated in Fig. 1. When the electrostatic field 
between two conductors is alternating, the electric 
wind from the poles has two components, one 


was capable of handling currents up to 10 amperes 
at 250 volts, which is sufficient to operate switches 
or motor-driven valves without the use of an inter- 
mediate relay. The instruments are arranged to 
operate on the potentiometer principle, with a 
galvanometer as the sensitive detecting element. 
This galvanometer may be connected to a thermo- 
couple, resistance thermometer, Féry pyrometer 
or other measuring instrument, and the exact 
reading at which the control is desired is arranged 
to correspond to the balanced position of the 
galvanometer pointer. Any variation from this 
reading will cause a deflection of the pointer, and 


being a steady stream and the other a movement or 
alternation in synchronism with the field. The 
effect is observed at both the high-pressure and 
earthed poles. By enclosing the latter in an insu- 
lating vessel, and using as the electrode a bent 
wire with suitable anti-corona shields, the wire 
(when heated electrically) is found to be cooled by 
the alternating component of the wind, and this 
cooling is remarkably steady. The instrument 
illustrated in Fig. 1 is based on this principle, and 
has been designed to indicate any voltage above 
a few kilovolts by making the earthed electrode part 
of a hot-wire bridge. The form shown is suitable for 
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test-room purposes or X-ray work, but a form is 
also made for extra-high-pressure outdoor work. In 
the test-room form, the high-pressure pole is enclosed 
within a tube of insulating material capable of 
withstanding the highest pressures required, and 
this tube is firmly supported in an insulating vessel 
containing the hot-wire electrode, which is enclosed 
within a gas chamber mounted on an earthed metal 
case. The high-pressure electrode may be made by 
fitting the end of a flexible single-core cable with a 
rounded metal rod. This can be removed from the 
insulating tube to facilitate transport, but when in 
position is inaccessible. The instrument illustrated 
in Fig. | is suitable for pressures up to 50 kv., 
but portable forms are also available for pressures 
ranging from 3 kv. to 150 kv. The outdoor form, 
above referred to, will generally be used for the 
urid pressure of 132 kv. 

Another interesting exhibit, which we illustrate 
in Fig. 2, on page 45, was a balance for the absolute 
measurement of radiation, invented by the late Pro- 
fessor H. L. Callendar. The radiation-balance due 
to Callendar was developed from the radio-calori- 
meter described by him in the Report of the British 
Association Committee on Solar Radiation, 1900. 
In this instrument, a copper disc, 13 mm. in diame- 
ter, was supported by two fine iron-constantan 
couples at right angles, either of which could be 
used for observing the rate of rise of temperature of 
the disc, when exposed to radiation. It occurred to 
Callendar that, by passing an electric current through 
one of the thermo-couples, the radiation might be 
directly compensated by the heat absorption due 
to the Peltier effect. In the first model, a disc was 
used as a receiver, but in the latter, and more success- 
ful, model a cup, 4 mm. dizmeter and 10 mm. deep 
was employed. This cup has been found experi- 
mentally to have an absorption coefficient of 100 per 
cent. In the instrument illustrated in Fig. 2, the 
radiation is directly compensated by the heat 
absorption due to the Peltier effect in a thermo- 
junction soldered to the cup, through which a 
measured current is passed, and is deduced in 
absolute measure without a knowledge of the thermal 
capacity of the cup. The latter is mounted in a small 
tubular thermopile connected to a resistance gal- 
vanometer for indicating the balance. In order to 
compensate accurately for changes in the surround- 
ing temperature, and to avoid the necessity for a 
water jacket, two similar cups with similar con- 
nections are mounted side by side in a hollow copper 
vylinder. Either can be connected by a double- 
pole switch to a circuit, including a battery, rheostat, 
and milliammeter, for supplying, regulating and 
measuring the current. The piles in which the cups 
are mounted are oppositely connected in the circuit 
of a sensitive galvanometer, so as to indicate the 
difference in temperature of the cups. The upper 
junctions of each pile are bound firmly round the 
middle of a cup, from which they are insulated by 
thin paper and shellac. The lower junctions are 
similarly fastened to a small copper block screwed 
to the base of the thick copper cylinder. The piles 
usually consist of twelve couples each, giving seven 
times the sensitiveness of a single couple. The 
Peltier couples are single iron-constantan couples 
soldered to the bottom of the cups. The four pairs 
of leads for the two couples and the two piles are 
brought out separately, so that the insulation can 
readily be tested at any time. 
maximum radiation which can be directly compen- 
sated by the cooling effect, but the range can be 
varied, and is quite suitable for the measurement of 
solar radiation. 

When the radiation-balance is employed as a pyr- 
heliometer the thick cc pper cylinder containing the 
cups and their connections is extended by a tube 
containing suitable diaphragms for limiting the 
exposure. The whole is mounted equatorially on 
# levelling stand. The tube is gilt, instead of being 
lacquered, as the gilt stands exposure to sunshine 
better, and also greatly diminishes the absorption 
of heat. There are no external terminals to the 
balance, and this eliminates a possible source of 
trouble. An advantage of the direct compensation 
method is that the result is obtained by a single 
observation, but it is generally desirable to inter- 
change the cups at each observation. The chief 
advantage of the direct compensation method, 


There is, of course, a | 
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especially when a variable radiation like sunshine 
is being measured, is the rapidity with which an 
observation can be made, viz., 14 min. The most 
convenient method of observation is to set the 
current at a suitable constant value, such as 
0-200 ampere, corresponding to nearly 1 calorie 
per square centimetre per minute, and to observe 
the deflections of the galvanometer, which are 
proportional to the change in the intensity of 
radiation. The instrument is almost perfectly 
compensated for changes in the surrounding tempera- 
ture, and it quickly reaches a final steady deflection. 
A disadvantage is that the increase of the Peltier 
effect per degree Centigrade for the couples em- 
ployed is nearly 0-0001 volt in 0-0150 volt. It is 
necessary, therefore, to read the temperature to 0-1 
deg. C. by means of the thermometer, in order to 
obtain the necessary degree of accuracy. 

Numerous firms exhibited electrical measuring 
instruments, and of these we may mention Messrs. 
Everett, Edgcumbe and Company, Limited, Colin- 
dale Works, Hendon, N.W.9. Among the exhibits 
of this firm we noticed the high-speed fault-recorder, 
illustrated in Fig. 3, which has been designed to 
indicate the exact instant at which a fault occurs 
on a system, and also to give a graphic record of the 
development, progress and termination of the fault 
as well as a record of the repercussions which 
frequently follow within a short time of the clearing 
of the original fault. The usual form of recording 
voltmeter, with a paper speed of say 1 in. per hour, 
is useless for this purpose, and to keep the paper 
running at a speed sufficiently high to give a useful 
graphic record of a fault would be impracticable. 
In the Everett-Edgcumbe fault-recorder, the chart 
speed under norma! conditions is 1 in. per hour, and 
the instrument thus acts as a recording voltmeter. 
On the occurrence of a fault, however, the chart 
speed is automatically increased, within a small 
fraction of a second, to }-in. per second, this speed 
being maintained constant as long as the fault 
persists, after which the low speed is resumed. 
It should be noted that the high-speed chart 
drive is entirely independent of the voltage, and 
should the supply fail completely the chart speed is 
unaffected. 

Messrs. Everett Edgcumbe, we believe, may 
justly claim to be the pioneers in this country of the 
synchronous motor clock, and one of their exhibits 
was an interesting development of their “* Synclock ” 
(Warren) motor, which provides a time switch 
requiring no winding, regulating or re-setting. 
If fitted with a solar correction dial, a street-lighting 
time switch is afforded, which is entirely automatic, 
and may, in fact, be left unattended for the whole 
year, the light being switched on and off within 
the desired number of minutes after sunset and 
before sunrise throughout the period. Such time 
switches are made for street lighting, shop window 
lighting and water heating, and any type can be 
fitted with solar correction dials. 

The Institution of Electrical Engineers Wiring 
Regulations stipulate that the resistance of the 
conduit in any system, as measured from the earthed 
end to the most distant point, shall not exceed 
2 ohms, and to provide a convenient method of 
checking this, Messrs. Everett, Edgcumbe showed a 
direct-reading indicator with a battery in a small 
wooden case and provided with long connecting 
leads terminating in spring clips. The resistance 
is read off directly in ohms by connecting the 
leads to the two extremities of the conduit and 
pressing a button which causes a current to flow 
through the leads, conduit and indicating instru- 
ment. Provision is made to enable any drop in the 
battery voltage to be compensated for. 

Apparatus for the distant transmission of instru- 
ment readings, introduced by the firm some time 
ago, has recently been improved, one important 
improvement being the elimination of all variable 
resistances and contacts in the transmission circuit. 
The principle employed is the automatic balancing 
of a current against the quantity to be transmitted. 
The proportionate current is alternating and is 
generated by a variable-ratio transformer, the 
current being rectified before transmission by a 
copper-oxide rectifier. This arrangement, it will be 
seen, combines the smooth and contactless adjust- 
ment possible with alternating current with the 
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advantages of direct current for transmission and 
distant indication. Similar arrangements are 
available for the selection or control of distant 
circuits, as well as for the operation of valves, &c. 

The small split-core current transformer, illus- 
trated in Fig. 4, was also exhibited by the firm. 
As will be clear from the figure, the core is opened by 
the pressure of the thumb on a trigger and is closed 
round the conductor by means of a spring which 
ensures an efficient magnetic joint. A small 
ammeter is usually mounted on the transformer, 
as shown in the illustration, but if preferred, a 
separate ammeter can be employed. 

Messrs. The Westinghouse Brake and Saxby 
Signal Company, Limited, 82, York-road, King’s 
Cross, N.1, showed examples of the applications 
of their well-known metal rectifiers, including 
power units for supplying current from the mains 
for the operation of wireless apparatus. Othe 
applications represented were moving-coil alter- 
nating-current instruments in which the rectifier is 
assembled in the same case as a direct-current 
moving-coil movement, the absorption of inductive 
energy released on breaking a circuit, automatic 
telephone apparatus, telegraphic apparatus, electro- 
plating, &c. The copper-oxide layer formed on 
the surface of the copper sheets used in these 
rectifiers also generates a considerable photo-e.m.f. 
when illuminated, and this was also demonstrated. 


(To be continued.) 








THE ENGINEERING OUTLOOK. 
II.—EecrricaL ENGINEERING. 
Tue electrical engineering industry, which in 
1930 contrived to maintain a considerable measure 
of progress in the midst of the general debacle, was 


TaBLe I.—Indices of Activity in Electrical Engineering. 


United Kingdon 
Imports of Copper’. 


B.E.A.M.A. Index 
(1920 = 100). 











Monthly 
Averagt 
for . Index } 
Volume, O14 _ ig | = 
in Tons. | a Home. | Export.) Total 
| 
1913 8,912 100-0 
1918 .. ve —* <= 
1920... > ° - 
1922 | 
Ist Qr. 4,954 | 55-6 
2nd ,, 3,483 | 39-1 
3rd 6,641 | 74-5 > Not available. 
4th 7,996 89-7 
1923— 
Ist. Qr. 8,017 | 90-0 
2nd ,, 9,518 106-8 
3rd ,, 9,375 | 105-2 | 
4th ,, 12,742 145-0 [J 
1924— 
Ist yr. 12,455 | 139-8 101 91 98 
2nd ,, 12,285 137-8 106 | 100 105 
3rd ., 12,821 | 143-9 94 82 91 
ith ; 12'950 | 145-3 8 | 289 86 
1925. | 
Ist Qr. | 14,556 | 163-3 74 | 103 | 
2nd ,, 13,722 154-0 61 | 89 #5 
3rd 14,318 | 160-7 60 119 7h 
ith 12,878 144-4 70 122 83 
1926 | 
Ist Qr. 12,392 139-0 76 106 | 8&4 
2nd ,, 10,517 118-0 83 105 | 88 
3rd 11,565 129-7 s4 77 82 
4th 12,501 140-2 92 111 96 
1927 
Ist Qr 138-5 92 158 108 
2nd ,, 148-1 90 205 118 
3rd , 129-7 90 222 125 
4th 137-9 76 186 103 
1928 
lst Qr. 162-1 69 177 88 
2nd ,, 166-8 638 112 80 
3rd 143-2 75 so 80 
4th 153-5 87 105 93 
1929 
Ist Qr. 156-0 90 124 oo 
2nd ,, 170-3 a4 146 100 
3rd ,, 148- 36 147 102 
4th ,, 173-0 69 212 105 
1930— 
Ist Qr. 130-8 69 232 111 
2nd ,. 162-1 67 212 104 
3rd . 183-2 60 233 104 
4th 173-1 67 234 93 
1931- 
Ist Qr. 143-1 66 133 79 
2nd ,, 173-4 63 132 ‘ 
3rd 158-5 53 135 72 
4th 139-1 51 119 63 
* Figures not comparable owing to War Stocks. 
itself obliged to yield a little ground in 1931. The 


continuation of Government electrification activities 
gave some buoyancy to the home market, but export 
business underwent a severe recession. The reces- 
sion in export business was not, however, contined 
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to the British industry and was directly due to the | decrease in exports shown in the B.E.A.M.A. index is Other countries, not included amongst those men- 
world crisis, in sympathy with which decline became | confirmed by Table III, in which the volume and | tioned above, were slightly better markets in 1931 
ro ively greater during the year. values per ton of British exports of electrical | than in 1930, and showed a still greater improve- 
P : os , : ; ‘ ' ; 8 P 
In Table I are given statistics of the importation | machinery in recent years are given. ment as compared with 1929. 
of copper into the United Kingdom, and the index of a ; 22 7 1 aoe Imports into the home market during 1931 
activity in the electrical industry of this country Taste Iil.—Unéted Be Raports of Hlectrical | showed a further considerable contraction, though 
compiled by the Economic and Statistical Depart- ; "e they, no doubt, retained their proportionate share 
ment of the British Electrical and Allied Manufac- | ree re 
turers’ Association, which appears in The Economist. Monthly Volume. | (1913 = | Vue | cot3 = TaBLE IV.—Unéted Kingdom Retained Imports of 
: A . ; . “ Average , | per Ton. Electrical Machinery. 
Copper is a material of such importance in electrical | 100). | 100). | 
manufacturing that fluctuations in its importation — shetie | ie 
- vas ' " 
may be regarded as a valuable index of the activity Tons. Pad ae. | Volume. | (1918 = ~~. (1913 
of the industry, allowance being made for a suitable | 1993 _ 2,238 | 100-0 5 | mee - | 100). | PY "| 100). 
lag in time. Ist Qr. 1,738 77-7 275-0 325-4 | — - 
. . . » 9 ° 7a. 7.9 
The reduced volume of production indicated by| 324 » ease eS | mee | mee | | ‘Tons £ 
the foregoing figures is confirmed by statistics of| 4th 1,434 64-1 | 215-7 | 255-3 | 1918 | ead 115°8 wed 
. . = - 

the workpeople insured and unemployed in the | 1%? ’ a ee a oe Ist Qr. 347 38-5 | 357-9 | 310-7 

s . - A “— Ist Qr. 1,638 63-2 206-7 244-6 2nd 355 39-4 253-3 219-9 
electrical engineering industry, published by the| 2nd ,, 1,660 74-2 186-5 | 220-7 -—” 506 56-1 201.4 174-8 
Ministry of Labour. The resulting employment) 3} — 5 | mee | gee 4th > 269 29-8 | 192-4 | 167-0 
figure for the year 1931 given in Table II below, | 1924— | ime or _ og || aen-e | oha'e 

4 ° 6 " 2. o>. iT. oe . pr 4 2 

shows a sharp decrease, after a prolonged period of} }*t, @- ye oe 2nd ,, 375 41-6 | 218-5 | 189-7 
- . : er s ” =e s § 2 32- 230 +: : 
increases. It is noticeable, however, that this is} 3rd _,, 2,468 | 110-3 175-7 | 207-9 = , as | we | eee | ae 
> . : by a. :. —. ; { 2 2 
entirely due to the increase in unemployment, the | ,,3\"_» ened Timedede Meike Meet ie! | 
. . . . - A 5 . » . POT .* 
numbers insured having risen once again to the| ist Qr. 2,943 | 131-5 | 174-5 | 206-5 | }st Qr. 2) 43-3 | 261-2 | 200-4 
. 2, > a | i 9 a 2 a q ‘ } 2 2 2 
highest level recorded. oF = ster | tise | aree | wee | a 301 33-4 | 267-8 | 232-5 
e ” ey = 4 9.4 } ° ° ° 
The figures in Table II for the years 1928, 1929,| 4th > 2:76 | 124-0 | 171-8 | 203-3 | ft » mi adie Cadell Mined 
. . | - | 
1930 and 1931 are not strictly comparable with | }6— re ' , Ist Qr. | 400 44-3 | 207-1 | 179-8 
‘ ; b Ist Qr. 3,175 | 141-8- | 162-6 | 192-4 ond 310 34-4 | 2981-5 | 244-4 
those for preceding years, owing to the exclusion) 2nd ,, 2,433 | 108-7 | 163-2 | 193-1 -* 358 oe | Sency | gases 
t . : 27 . ° 206 - ” 36 ‘ 5 228 
latterly of persons younger than 16 or older than 64.| 31 » oa oe. 4th |; 299 33-1 | 250-0 | 217-0 
On the pre-1928 basis, the figures for the last four | 1927— 1 Or | 295 | 31-6 | 271-8 | 289-9 
years would probably be increased by some 2,000| }8t, @ Sees | ae) es | eee 2nd ,, | 393 43-6 | 250-3 | 225-1 
workpeople. With this adjustment it will be seen| 3rd ;, | 3671 | 160-6 | 161-7 | 191-3 | fh ” | a |'aae | See 
that electrical engineering, although losing some mJ | Seue | es AS-e | 5880 | s087— 
: ‘ } } Ist Qr 424 47-0 | 270-2 | 234-5 
lst Qr ail 3,571 159-6 161-7 | 191-3 2nd 489 54-2 | 201-4 | 258-0 
TaBLE IIl.—Electrical Engineering. Actual Number 2nd ,, --| 3,496 | 156-2 | 163-8 | 193-8 3ra 457 50-7 | 242-3 | 210-3 
Employed. 3rd, ..| 3,086 | 137-9 | 164-0 | 194-1 a>” 508 56-1 | 260.4 | 216-8 
4 -. a ..| 3,560 | 159-0 | 161-4 | 191-1 | 999°” vies | = | 
- — —— - 1 | 6 j > 
‘ 4 | mit 7 Ist Qr 676 | 74:9 | 206-2 179-9 
| Number of Workpeople. tA o. a _— 2 os | = 2nd ,, 484 | 53-7 265-1 230-1 
» ee 3rd, 440 | 48-8 | 236-9 | 249-0 
—_—— — —| Index 3rd ,, --| 2,961 | 132-3 | 164-6 194-8 4th 456 | 50-6 | 297-0 257-8 
Date. a | 1993 —100. 4th * sa 3388 | 151-4 | 163-4 198-4 | 1955” 
jpem- . . 1930— | 9 5 239- 
Insured ployed. Employed. | Ist Qr. 3,691 165-0 | 156-7 185-4 Ist Qr. 564 62-5 } 239-4 
: 2nd , 561 62-2 | 255-5 
2nd ,, $3,402 | 152-0 | 150-3 | 177-9 | gm” 847 o0-6 | 221.6 | 
3rd 3,102 | 138-6 | 168-6 | 187-7 | fh sao «|«(60-9 | «810-85 | 
July, 1923 60,960 3,153 57,807 | 100-0 4th ,, 3,531 157-8 150-0 177-5 | s939- 

» 1924 71,530 | 3,466 68,064 117-7 1931— Ist. Qr. 559 62-0 275-9 | 239-5 
1925 76,720... 4,288 | 72,432 125-3 Ist Qr. 2,488 111-2 162-9 192°8 | ond 482 53-4 318-1 | 276-1 
1926 ..| 77,000 | 6,514 70,486 121-9 2nd ,, 2,144 95-6 | 155-9 184-5 Sra 365 | 40-5 303-3 | 263-3 
1927 ..| 79,300 3,790 75,510 | 180-5 3rd 2,060 92-0 | 165-5 195-9 4th | 372 41-2 377-6 327-8 
1928* ||| 79:770 4.000 | 75.770 | 131-1 4th 2,581 | 115-3 | 157-0 | 185-8 | is)” | 
1929* ..| 84,430 3,248 81,182 140-2 esl tai : aa a oe Ist Qr. 264 29-3 382-3 331-9 
1930* ..| 89,860 7,084 82,77 143-2 ; ‘ 382 2. 317-8 | 275-4 
1981* ||| 92/470 13°185 79285 137-2 |. The decreased volume of these exports has been accompanied _ ” on 1 a. +t 

| by a rise in value per ton back to the levels obtaining in 1929. . 583 64-6 344-0 208-6 
1 Volume has, however, been far lower than in that year, and is 4th — , . + 
* Includes only persons 16-64 years of age. | running at levels which have not been seen since 1923. 
TABLE V.—VOLUME, INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 
‘ 1! 
1913. 1924. 1926. 1926. 1927. i} 1928. 1929. 1930. 1931. 
7] 
fa P. P Per || Per || Per || Per Per Per 
er er er T “Tr y er y e J 1" ec 
Tons. Cent. Tons. Cent. Tons. Cent. Tons. Cent. | Tons. Cent. Tons. Cent. || Tons. Cent. Tons. Cent. | Tons. Cent 
i} 
| \} 
United Kingdom 26,860 34-0 | 31,429 | 43-8 || 33,216 | 43-7 || 34,366 | 45-7 || 40,878 | 45-1 || 41,138 | 40-4 || 38,975 | 39-0 || 41,179 | 39-1 || 27,540 | 36-0 
Germany ¥ 41,229 52-1 || 23,691 | 33-1 | 24,382 | 32-1 || 20,131 | 26-8 |) 26,831 | 29-7 || 823851 | 32-3 || 35,100 | 35-2 || 37,670 35-8 || 30,349 | 39°6 
France .. | 3184 4-0 | 10,465 | 14-6 | 10,904 | 14-4 || 13,185 | 17-5 || 14,237 | 15-7 || 15,783 | 15-5 || 14,683 | 14-7 || 15,519 | 14-7 || 12.695 16-6 
Switzerland | 7,811/ 9-9 || 6125] 8-5 7,441 | 9-8 || 7,529 | 10-0 || 8638 9-5 || 12,044 | 11-8 |) 11,063) 11-1 || 11,000) 10-4 |} 6,000 = 7-8 
ee ee ae er eget TRY BE aye ee o_ ee ee ee ee es ee _ er > 5 
Total .. .. —..] 79,084 | 100-0 || 71,710 | 100-0 || 75,943 | 100-0 || 75.211 | 100-0 || 90,584 | 100-0 || 101,816 | 100-0 || 99,771 | 100-0 ‘peng 100-0 |] 76,584 100-0 
| | i 
TABLE VI.—DECLARED VALUE, INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 
1913. 1924. 1925. 1926. 1927. 1928. 1929. | 1930. 1931. 
| 
meni * ia 
. Per . Per , Per . Per » er . Per . Per . Per . Per 
£000 | cont. £000 | Gent. £000 | Cont. £000 | Gent. | £000: Cent. |; £99: | Gent. | £000. | Gent. || £90 | Cent £000. | Gent 
| I i} 
7 i 
United Kingdom 2,269 | 25-2 28-1 31-0 || 5,817 | 29-3 32-9 || 6,692 | 30-2 || 6,348 | 28-0 || 6,334) 27-8 | 
Germany .. 3,148 | 35-0 12-4 13-8 || 2,685 | 13-5 17°3 || 4,446 | 20-1 || 4,702 | 21-2 || 5,279) 23-1 ! 
U.S.A 1,694 | 18-9 31-1 | 27-3 || 5,452 | 27-4 25-1 4,904 | 22-2 || 6022 | 26-6 || 5,265! 23-1 
France 838 9-3 17-6 15-5 3,332 16-8 i 9-9 2,230 | 10-1 |; 2,206 9-7 || 2,548 11-2 
Switzerland 804 | 8-9 5-2 6-1 1,067 | 5-4 1,127 | 5-5 || 1,439! 6-5 |) 1,494/ 6-6) 1,491 6-5 | 
Sweden 243 2-7 5-6 6-3 1,507 7-6 || 1,895 9-3 2,410 | 10-9 || 1,700/ 7-9) 1,898) 8-3 
Total ~ 8,996 | 100-0 || 19,090] 100-0 || 18,564 | 100-0 || 19,860 | 100-0) 20,397 | 100-0 || 22,121 | 100-0 || 22,652 | 100-0 || 22,815 | 100-0 || 17,078 | 100-0 


ground in 1931, still maintains the bulk of its 
improvement, as compared with the earlier years. 
As regards production for the home market, the 
B.E.A.M.A. index shows a serious falling off. This is 
probably due in the main to the cessation of ordinary 
industrial demand with the deepening of depression. 
W ithout the support of orders arising from the 
National scheme of electrification, the home market 
would be at a disastrously low level. The serious | 








Turning to individual markets, exports to Europe 
were well maintained as compared with 1930, and 
were higher than in 1929. Exports to Japan fell 
off most severely, while those to South America 
were at roughly half the 1930 level. Empire 
markets were all seriously below the 1930 level. 
South Africa dropped by one-third, British India 
by over one-half, Australia by one-sixth, New 





Zealand by one-half, and Canada by one-third. 


of a decreasing demand. The value-per-ton figure 
shows no significant change from the high levels 
reached in 1930. The increase during the last 
quarter is, no doubt, attributable to anticipation 
of the imposition of protective duties. The volume 
and values per ton of United Kingdom imports of 
electrical machinery are given in Table IV. 

On the basis of the Census of Production, 1924, 
the British industry’s share of the home market 
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could then be put at 90 per cent. of the total. Since 
then, the proportion has probably risen, but this 
cannot be stated for certain until the results of 
the Census of Production for 1930 are available. 
These, it may be anticipated, will be available 
shortly. In any case, foreign competition in this 
country is more potent in reducing the profitable- 
ness of British production than in diverting orders 
abroad. 

The world competitive situation is most easily 
gauged by an examination of the international 
export figures given in Tables V and VI above. 
Table V gives the volume, and Table VI the declared 
values (converted to sterling at the average daily 
rate of exchange), of international exports of elec- 
trical machinery. 

The marked and drastic falling off in these exports 
has put an end to the steady expansion of recent 
years, and thrown the total figure back to a new 
low level. The British share of the total has not 
suffered unduly if regard be had to the large share 
which is usually secured by this country of the 
market in the great raw material producing countries 
such as Australia and South America, which have 
been disproportionately affected by the slump in 
commodity prices. Until this tendency is reversed, 
these countries will not recover their purchasing 
power. Nor as long as the policy of so many 
of the smaller countries is generally directed to 
exclusion of foreign imports, is there likelihood of 
electrical development and international trade in 
electrical machinery fully reviving. 

If, on the other hand, a wiser economic policy is 
adopted, no branch of engineering has a brighter 
future than electrical engineering. Electrification 
will undoubtedly be an important factor in lifting 
the world out of its present troubles, and there is 
hardly any limit to the extent to which it could and 
should be employed. On the other hand, it would 
certainly be sanguine to expect any complete revival 
of the industry during the coming year. The best 
that can be hoped is that the end of 1932 will see 
good results following the activities of the National 
Government. Electrical engineering should respond 
quickly to an improved situation and reach a 
better position than it holds at present. 


NOTES. 
Tue New Year's Honours List. 

In commenting on the New Year's Honours List, 
which was published on Friday last, a daily con- 
temporary remarks that it exhibits a “fine catho- 
licity.”” We presume the comment is meant ironically, 
since we discover in it but few of the names of that 
large band of engineers and physicists who, though 
not in Government or municipal employment, are 
yet doing their utmost to deserve well of their 
country. It may be that this is in accord with the 
eternal fitness of things, but it hardly entitles the 
list to be described as catholic. We notice that 
Baronies have been conferred on Lieutenant-Colonel 
the Right Honourable Wilfrid Ashley and the Right 
Honourable Sir William Mitchell-Thomson, both of 
whom, as Minister of Transport and Postmaster- 
General, respectively, have had an ephemeral con- 
nection with engineering. Mr. W. G. T. Goodman, 
chief engineer and general manager of the Municipal 
Tramways Trust, Adelaide, South Australia, has 
been made a Knight for public services to that State, 
and Mr. F. W. C. Dean, late superintendent of the 


Royal Gun and Carriage Factories, Royal Ordnance | 


Factories, a Companion of the Bath. Messrs. H. H. 
Humphries, city engineer and surveyor, Birming- 
ham, G. K. Menzies, secretary to the Royal Society 
of Arts, R. J. Mitchell, director and chief designer, 
Supermarine Aviation Works (Vickers), Limited, 
H. Moore, director of Metallurgical Research, War 
Office, and H. E. Stilgoe, chief engineer Metro- 
politan Water Board, have been made C.B.E. and 
Captain B. 8. Cohen, staff engineer, Research Section, 
General Post Office and Mr. R. Withycombe, 
director, Electricity Department, Zanzibar, O.B.E. 
Membership (M.B.E.) of the same order has been 
awarded to Messrs. W. N. Booth, assistant mech- 
anical engineer, Royal Ordnance Factories, Wool- 
wich, C. J. Colvin, assistant engineer, Irrigation, 


Ministry of Economics and Communications, Iraq, 
and W. W. D. Dale, engineering assistant to the 
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Director of Dockyards, Admiralty. Mr. H. A. 
Gubbay, chief engineer and secretary to the Govern- 
ment of Bihar and Orissa has been made a Companion 
of the Order of the Indian Empire. 


WrrReLess EQuIPMENT FOR TRAWLERS. 


The International Convention on Safety of Life 
at Sea, which was signed in 1914, provides that 
mechanically-propelled merchant ships carrying 
more than 12 passengers and engaged on other than 
purely coastal voyages, shall be fitted with radio 
telegraphic apparatus, and the same provision 
applies to all ships carrying 50 or more passengers. 
The result has been, as is well known, a considerable 
reduction in the risk of sea voyages and the provi- 
sion of news and business services, which render 
the passenger hardly less detached from his work or 
pleasure than he is on shore. An interesting and no 
less valuable application of this means of communi- 
cation enables the various units of our fishing fleets 
to keep in touch with each other when at sea, and 
also permits the “ flag ship” to exchange informa- 
tion with the shore base. The results are that 
information regarding the best fishing grounds can 
be quickly circulated and valuable time that might 
otherwise be spent in searching saved anc, even 
more important, advance arrangements can be made 
for dealing with the catches, so that steady supplies 
to the various markets are maintained and both glut 
and scarcity avoided. In addition, of course, 
weather reports and other aids to navigation can be 
transmitted and received. Anything that can be 
done to stimulate the equipment of these vessels 
with the necessary apparatus is, obviously, worth 
while, and it is, therefore, interesting to learn that 
with this end in view an agreement has recently 
been entered into between the British Trawlers 
Federation, Limited, and the Marconi International 
Marine Communication, Limited, whereby the 
charges for the wireless telegraph and telephone 
equipment required for this purpose will be reduced 
according to the number of trawlers fitted. About 
300 British trawlers are now carrying Marconi 
apparatus, and this figure should be largely increased 
by the new agreement. A somewhat similar 
arrangement exists between the Liverpool Chamber 
of Shipping, the Liverpool Steamship Owners 
Association, and the Marconi International Marine 
Communication Company, the result of which has 
been a satisfactory increase in new business, in spite 
of the prevailing depression. 





LETTERS TO THE EDITOR. 


THE DESIGN OF PILED RETAINING 
WALLS. 
To tHe Eprror or ENGINEERING. 

Str,—I have read with interest Mr. R. J. Grant’s 
article on the above subject in your issue of September 
4, 1931, (page 274). There are several points in the 
treatment given which seem at least open to question, 
particularly in Case I, “ Piles without ties.” 

Rankine’s formula for earth pressure applies only 


pile retaining wall without ties in such a material. 
If, as is quite permissible for approximate results, the 
Rankine formula be adapted to cohesive materials 
| by using a value of a much greater than the angle of 
| repose of the loosened material, it would seem desirable 
to make some allowance for the difference in values of 
| a applicable to the undisturbed material into which the 
piling is driven (below level B on diagram, Fig. 1) 
and the looser material retained by the wall above the 
|level B. This criticism would not apply in the case 
|in which A is the natural surface and the earth in front 
of the wall down to level B is excavated after the piling 
is driven. 

There seems no justification for the assumption 
that the piles must be driven to such a depth that the 
back and front pressures on the foot of the pile are 
balanced. In the case of a pole supporting overhead 
power or telegraph lines in which the applied load acts 
well above the ground surface, equilibrium is only 
explained on the basis that at the foot of the pole the 
earth exerts a pressure on the pole acting in the same 
direction as the applied load, while from the ground 
surface to some intermediate point the earth pressure 
acts in the opposite direction. The earth pressures 
on the pole thus give a couple resisting the overturning 
moment due to the applied load. The same thing 
could safely be allowed for in the case considered in the 











to materials without cohesion, such as loose dry sand. | 
It is very unlikely that an engineer would ever use a | 


article, i.e., the pressure on the pile below point P 
might safely be taken as indicated by a curved line 
from H to, say, F, instead of from H to D. It might 
even be taken much to the right of F, as the passive 
resistance is so much greater than the active pressure. 

If Mr. Grant’s method were applied to the very 
common case of a retaining wall consisting of piles 
driven about 8 ft. or 10 ft. apart, supporting horizontal 
sheeting (or waling beams with vertical sheeting). 
a quite excessive depth of pile would result. Even 
in the type of wall considered by Mr. Grant a perfectly 
safe reduction of depth in the ground would result 
from the modification suggested. 

The very,sharp peak at H on the pressure line BHD 
| indicates a discontinuity which it is difficult to imagine 
| a8 representing the physical facts of the case. 
| In pole footing calculations, the more logical assump. 
tion is often made that the pressure varies according to 
a continuous curve, generally taken as a parabola with 
its apex corresponding to the point H. In the case of 

a pole with the load applied high above the ground, this 
curve crosses the vertical base line BC at a point a 
little less than one-third BC above C. 

On the assumption that the pressure between P 
and C varies proportionally to the deflection of the 
pole, Mr. Grant takes the triangle HOK as an approxi- 
mate equivalent for simplification of calculations, 
making OK OD/@. If, however, the curve of 
deflection HD is worked out by trial for several values 
of @, it is found that its shape depends very little on 
the value of @, and a much better value of OK is 
0-4 x OD in all cases. 

The point of maximum bending moment on the pile 
is stated in the text (a few lines below Equation 6) to 
be at point P, which is distant x from the surface, 
while the diagram and the calculations give the maxi- 
mum B.M. at the same depth as the centre of pressure, 
distant z from the surface. Neither is correct under 
the conditions assumed by Mr. Grant. 

If the function representing the value of B.M. at 
any point is differentiated, it is found that the maximum 

AB 





B.M. occurs at a distance below the surface. 


The position of the centre of pressure has no significance 
in this respect. since it applies only to forces on one face 
of the pole and would be changed by adding balanced 
loads on the two faces which would leave the B.M. 
unaffected. 

The formula given for maximum Bending Moment 
(eight lines below equation 6) makes the B.M. pro 
portional to AB. This should be AB®. 

This error affects Example 1 where the maximum 
Bending Moment is found to be 0-048 ft.-tons per foot 
width. This could be taken by timber piles }-in. 
thick. In this same formula the value of ¢ is given 

3 
as ° . This is apparently an error of copying as it 
e : - . La which value 
60 6 
corresponds to the curve given in Fig. 2. 

Two other errors occur, one in Equation 6, where the 
numerator of the right hand side should read 26x + y. 
and the other in the equation immediately above 
Equation 3, where the last term should read +:y (6?—1). 

Yours truly, 
A. L. GALBRAITH, 
Assoc. M.Inst.C.E. 

State Electricity Commission of Victoria, 

Melbourne, November 30, 1931. 


should obviously be ¢ 





OVERSEAS TRADE. 
To Tue Epiror or ENGINEERING. 

Str,—You often comment on loss of British trade and 
as the particulars in the following table have just come 
to hand from the Graziers’ Association of New South 
| Wales, of which I am district chairman, I thought they 
| might interest you. They explain why, after trying for 
the last three years to get some relief from the excessive 
| price of shearing duplicates which are made in England 
| and distributed by agents in Australia, we have been 
}led to taking up the making of them in Australia. 
| No doubt, as soon as the local people can make any 
| headway a big duty will be asked for on the imported 
| duplicates. 














Comparison of Prices. 


1913. 1927-9 1930. 1931 
x d, s. d. s. d s. i. 
‘ork PY on 6 6 | 16 6/| 17 6 19 6 
Main spindle com 5 6 14 6; 15 3 17 0 
| Tension pin... 13} 8s 0] 3°3| 3 6 
Screwed bush | 3.0 8 6 9 0 10 0 
Tension nut -| 2 6 6 6 6 9 7 6 
Lid with bush .. -| & 6] 17 6] 18 6; 21 0 
Handpiece complete | 63 0/)126 0; — | 132 ¥ 
Stand complete .. : | 210 0 — | — 540 0 


| The same thing occurred with internal combustion 
| engines ; the tariff was 27} per cent., and when it was 
proposed to raise it to 45 per cent. we protested, but 
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FLAX SCUTCHING MACHINES. 


CONSTRUCTED BY 
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were shown that the English maker was charging more | FLAX HARVESTING AND PREPARA- 


in New Zealand, where he got in free, than in Australia, 
I have always 
tried to help English trade because I realise that if | 


where there was some local opposition. 


England slips, we would soon lose our identity. 
Yours truly, 
Werris Creek, New South Wales, K. 8. Curr. 
November 14, 1931. 


THE COAL QUOTA. 
To tHe Eprror or ENGINEERING. 

Sirn,—The Bill for restricting the outpat of coal 
expires next April, and the Government is considering 
its extension. The fault of the Bill appears to be that 
it bolsters up the badly equipped mines at the expense 
of the well-equipped ones and thus hinders the much 
needed reduction in the price of coal, which is essential 
for transport, industry and trade. It also hinders the 
necessary supply of capital which is required for 
rationalizing the coal mining industry, as no one will 
invest money in mining machinery when the quota 
system may compel the owners to let their expensive 
machinery stand idle for long periods. 

The great need of the coal trade appears to be that 
it is still to a large extent worked by hand labour, and 
that it has not yet succeeded in obtaining the right 
machinery for carrying out the various processes of 
hewing coal, filling into trucks, transporting it to the 
surface, sorting and despatching it, although machinery 
for these purposes is available and comparatively 
well known. Colliery engineers also appear to have 
made a mistake in following the prevailing craze for 
electric power supply instead of using pneumatic 
power, which when supplied direct from the best 


designed air compressors, can be delivered in the mines | 


as cheaply as electricity, and is far more efficient for 
working most of the reciprocating tools used in coal 
mining. The savings obtainable from using the best 
kinds of machinery are so considerable, that they will 
enable colliery owners to pay high wages, work short 
hours in three shifts, obtain a good return on their 
capital, and at the same time make a substantial 
redu tion in the price of coal, if only the Government 
will drop their Quota Bills, ahd allow a free hand for 
private enterprise in the coal trade. 
Yours faithfully, 
C. T. Atrrep Hanssen, 
: Assoc.M.Inst.C.E. 
16, Victoria Street, Westminster, S.W.1. 
December 19, 1931. 




































GENERAL ViEW OF MACHINES. 


Fie. 8. 
|machine in Fig. 2. Of these rods the front one is 
| just ready to enter the bunch of growing flax between 
it and the dividing arm opposite to it, while the back 
one has just been withdrawn from a bunch about to 
|be grasped in the pulling mechanism. The space 
between the two centre rods would be occupied by a 
bunch being straightened out. 

Each of these rods is connected to the ends of a 
spoke of a pair of obliquely inclined wheels, set one 
behind the other, and which rotate together so as 
to give a parallel stabbing motion to the rods, as 
they are traversed towards the cutting side of the 
machine. The wheels are driven by chain from the 
rear axle, as shown in Fig. 1, and are geared to 
rotate at such a speed that, as the machine moves 
forward the rods, relative to the flax, only move 
upwards through a distance determined by the 
obliquity of the wheels. 

The net result of this movement is that the flax is 
combed vertically, as it is met by the advancing 
machine. It will be noticed in Fig. 2 that a curved 
bar under the rods and one of the bars of the divider 
constrain the bunch in a narrow path towards a point 
on the circumference of the large inclined wheel at 
the back of the machine. This wheel has a broad 
edge, against which presses, for rather less than half 
its circumference, a belt carried over three small 
pulleys, and driven by chain and bevel gearing from 
the back axle. The straightened bunch of flax is 
guided into the gap between the leading guide pulley 
and the edge of the wheel, and is gripped by the belt 
against that edge. As the machine is moving forward 
at about the same speed as the belt and wheel edge 
are moving backwards, and as both the latter are 
steeply inclined, it will be clear that the plants are 
pulled out of the soil vertically, and that the root 
ends are all at one level, a point of importance in 
connection with subsequent handling. The tension 
of the belt is capable of adjustment, so that the correct 


TION MACHINERY. 


Tuoven flax is one of the most ancient textile 
| materials, it has, somewhat singularly, until relatively 
|recently been harvested and prepared for use by 
}methods almost coeval with its introduction. This 
|comparative neglect does not mean, however, that | 
| flax gradually ceased to occupy the position it once 
did as a material of service to man, for its immensely 
strong and durable fibre is still of great economic 
importance. Indeed, so irreplaceable is it that modern 
knowledge has now been utilised in the direction of 
rendering it available in larger quantities at lower cost 
by the design of machines to replace the old hand 
process. It is a source of satisfaction to know that 
a British firm, Messrs. Robert Boby, Limited, of 
Bury St. Edmunds, has taken a leading place in the 
production of such machines, two of which we now 
describe with the aid of Figs. 1 to 8, on page 42 and 
above. ‘The first of these machines is an improved 
form of the Boby-Soenens puller for harvesting, and 
marks an advance on an earlier type made by the | 
firm and described and illustrated in ENGINeERING, 
vol. cxxvi, page 699 (1928). The second is a new 
type of scutching machine, i.e., an apparatus for 
| removing the useless outer portions of the plant stem 
| by a beating process. In both machines the hand 
operations which they displace are imitated. 

In considering the pulling machine it must be under- 
stood that the ripened flax is uprooted, and not cut 
as in reaping cereals, and the mechanism has to be 
arranged to grip the stems just below the seed pods 
and drag them upwards. This necessitates meeting 
several conditions, the first of which is that the height 
of the plant differs according to the variety, and also, 
possibly, owing to the conditions of soil or growth in 
the same area. The swivelling fore-carriage of the 
machine is, therefore, as will be clear from both Figs. 1 
and 2, carried on a bracket, which is adjustable verti- | degree of grip is secured without risk of abrading the 
cally relatively to the body. The height of the pulling | straw. Once clear of the ground, the flax is carried 
mechanism above the ground can thus be varied as|round the wheel to its top, being prevented from 
required, the adjustment being effected by the screw | bending by the guide plates seen in Fig. 2, and is then 
and bevel gear shown. The question of height is also | picked up by rotating fingers and delivered into the 
important from the point of view of avoiding any | chute seen in Fig. 1. The majority of the machines 
weeds, which are generally low growing, but the|are, however, fitted with a bundling and binding 
possibility of weed inclusion is also guarded against | attachment, not shown but generally similar to that 
by the next provision, which is that the stalks must be | fitted on cereal harvesters. In this case the flax is 
straightened into a vertical position before pulling, | delivered in sheaves. The dividing fork in front of 
(and must not be tangled. This straightening is done | the straightening rods is adjustable, so that the width 
| by the horizontal pointed rods seen at the side of the | of swath may be varied between 16 in. and 25 in. 


| 
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The machine is moved along either by tractor or by 
horses, in the latter case two horses and two men being 
required to work it. The area of flax pulled is from 
5 acres to 6 acres per day, an amount of work equivalent 
to that of about thirty persons engaged in hand 
pulling. It is simple both to operate and maintain. 
Three machines may be used in echelon drawn by one 
tractor in which case the output is considerably 
increased. 

The Boby Soenens monoblade scutching machine 
deals with the flax after it has undergone the cutting 
and breaking processes which loosen the outer skin of 
the flax straw. Formerly, this scutching was done by 
beating the flax stalks with mallets, the bundle of 
stalks being grasped at one end, and beaten at the 
other on both sides, the grip being then transferred to 
the finished end and the operations repeated on the 
untouched one. This primitive method, slow as it is, 
is productive of good results, and Messrs. Boby have 
reproduced the action in the machine shown in Figs. 3 
to 8, as being more satisfactory than other more 
divergent methods. It must be understood, however, 
that machines employing a beating action have been 
used before, the firm’s claim being that in this design 
they have supplemented their larger machines by the 
ovelation of a small continuous machine which imitates 
the processes of hand scutching with even better and 
more uniform results than the manual process. The 
general arrangement of the machine is shown in 
Figs. 3,4 and 5. It consists of four chambers, arranged 
in series, and each containing a rotating single-type 
beater, hence the name of *‘ monoblade ”’ given to the 
machine. These beaters are driven from a counter- 
shaft with crossed and open belts to alternate chambers, 
so that the beater in one chamber rotates in the opposite 
direction from that next to it. The pu » of this 
a ment will be apparent later. The ceition are 
closed in at the top, sides and ends, but open at the 
bottom into the pit, seen in Fig. 5, into which the 
separated husk falls. The sides are furnished with 
access doors. A feed table is situated at one end of 
the series of chambers, and a discharge table at the 
other. 

Reference should now be made to Figs. 6 and 7, 
which give detail views of the method of holding the 
flax stalks in place while the scutching is proceeding. 
In the first place, it must be noted that the process is 
continuous, i.¢., the stalks are fed into the machine 
and are kept moving until they are discharged, with 
the fibres quite clean and free, at the other end of it. 
During this progress the stalks, fed in by hand in a 
more or less even layer, undergo four operations, viz., 
one in each of the chambers, as follows. In the first 
chamber, one side of the root ends and the middle of 
the stalks is subjected to the action of the rotating 
beater; in the second chamber, in which the beater 
revolves in the opposite direction, the other side of 
the same parts is beaten. Between the second and 
third chambers the flax is reversed, and the branch 
ends and middles of the stalks undergo similar treat- 
ment in the third and fourth chambers. The stalks 
are held between a special form of rubber belt lying 
on the edge of a projecting plate at the top of the 
machine. This belt is enveloped, on the three free 
sides, by a U-section articulated belt, the space between 
the two belts being occupied by the flax, which is bent 
over, as shown in Fig. 7. In this figure, the need for 
the reversal of the stalk will be clear, while a point 
illustrated by Fig. 6 is that the plain belt and the 
articulated belt only run together for approximately 
the length of the beating chambers, and diverge round 
different supporting pulleys at the ens. Clearly, also, 
the point of divergence marks the entry, or the exit as 
the case may be, of the flax into the holding space 
between the belts. 

There is a separate articulated belt for each pair of 
chambers, but their driving pulleys, which are parallel, 
as shown in Figs. 4 and 5, are on a common shaft. 
This shaft is driven by belt from the counter shaft 
through bevel gearing. The plain belt is not driven 
other than by friction from the articulated belt, and is 
also in two portions, both continuous and having a loop 
running over an ingeniously disposed system of pulleys 
in the centre of the machine. When the flax leaves the 
first two chambers the finished half is hanging down 
from the plain belt, the loop of one of which is 
led underneath that of the other and then, by the 
disposition of the pulleys, caused to diverge, and at 
the same time to incline upwards until it is at the 
original level, the first loop being led downwards. 
The result is that the second belt lifts up the 
pendent flax, and carries it into the second half of 
the articulated belt in which it is gripped on its 
beaten part at some distance from the original hold. 
The unbeaten branch end of the flax now hangs down- 
wards, and is carried through the second and third 
chambers. There is some overlap in beating of the 
two halves of the stalk to ensure that the middle portion 
is properly stripped. The capacity of the machine is 
from 14 tons to 2 tons of flax straw per day of eight 














ENGINEERING. 


[JAN. 8, 1932. 





DIAGRAMS OF THREE MONTHS’ METAL PRICES. 


OCTOLER. NOVEMBER. DECEMBER. 


£ 26SLHBMZEBBWSSINnBHHBBOMI1SI9INENUB B29 


144 31,£ 


— 144 









Lad 

Wo 
136 
136 
134 


732 
130 
28 
26 


RES 


£8 ee hs 







BSS BERE SA SS EB 


Bos ane SRRRS 


+ 


26 8SRwH*BMABSBWS SE -CFHBNHQTHBAWAI ST InNAKSNABANABMI 


RSS’ * oh se BERSR NSE HE & 


(3076) OCTOBER NOVEMBER. DECEMBER = “ENGINEERING 


Nors.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign”’’ and ‘“‘ standard’’ metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 1b. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent ls. each. 


hours, and the fibre yield is from 22 per cent. to 25 per LAUNCHES AND TRIAL TRIPS. 
cent. by weight from good quality Belgian straw. “ Comus.”"—Twin-corew cil-tenk motorship; fou 
The pause required is approximately 4-h.p., and for eyele, single-acting Werkspoor Diesel engines. Tria! 
the operation of the scutcher, one boy and two men trip, December 22. Main dimensions, 465 ft. by 62 ft 
are needed, i.¢., neglecting the preliminary processes of | by 34 ft. Built by Messrs. Workman Clark (1928 
preparing and opening the bundles of straw and | Limited, Belfast, for Messrs. The Anglo-Saxon Petroleum 
passing them through the breaking machine. The Company, Limited, London. 


general appearance of the machines is well shown in “ Cieszyn.”’—Single-screw passenger and cargo steamet 
Fig. 8, a point which is very evident being the casing | for service between Gdynia, Poland, and Finland ; Lenz 
engine. Launch, December 23. Main dimensions, 


in of the top of the machines above the lower half of | 48 ft. 6 tr 902. 6 im. br 90 ft. Bett by Meas 
" ~ tet . ™ . onl a4 . O mn. Dy 35 Tt. in. by 2 " ul xy Jesers 
- our ~_~ ~~ a“ ' “ ag my poe: of | Nakskov Shipyard, Limited, Nakskov, Denmark, for 
dust. wo of the beater chambers have their covers | Mesers. Przedsiebiorstwo Panstwowe “ Zegluga Polska, 
removed on the machine in the background. Gdynia, Poland. 
** COURLAND.”—Single-screw passenger and cargo 
steamer for service between Leith and Hamburg ; triple- 


s ae expansion engine. Launch, December 24. Main dimen 
Dr.-Ing. Fritz von Emperger, who is well known to readers | sions, 250 ft. by 38 ft. by 24 ft. 9 in. Built and engined 
of ENGINEERING as an authority on reinforced concrete, | by Messrs. Barclay, Curle and Company, Limited, 
is to be made the subject of a special mark of regard by 8 | Glasgow, for Messrs. The Leith, Hull and Hamburg Steam 
number of his colleagues on the oceasion of his seventieth | Packet Company, Limited. 
birthday. This anniversary occurs on Monday, January : 
ll, and the presentation is to take the form of a hand- 
some bronze plaque, carrying an excellent profile portrait | Tue Late Mr. A. J. Barttert.-We regret to record 
of the recipient. It is being presented by the engi-|the death, which occurred after a short illness, on 
neering societies of Austria and Germany, of one of | December 26, of Mr. A. J. Bartlett, sales superintendent 
which, that concerning itself with reinforced concrete | of Messrs. Petters Limited, oil-engine manufacturers 
in the former country, Dr. Emperger is at present the | Yeovil. Mr. Bartlett, who was only 43 years ol 
president. It may be recalled that Dr. Emperger is | had been connected with Messrs. Petters for ove! 
an honorary member of the (British) Institution of | years and was a well-known figure at leading agriculture! 
Structural Engineers. | shows and exhibitions. 
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however, to evaluate the differences in the quality of 
concrete resulting from different conditions of curing, 


SINGLE-PHASE REPULSION-START IN DUCTION MOTOR. | because the principal effect is really upon its durability, 
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SINGLE-PHASE REPULSION-START 
INDUCTION MOTOR. 
[ue general substitution of direct-current by an 
ernating-current supply, which is now taking place, 
s offering some interesting problems to motor manu- 
facturers, especially in the design of machines of low 
itput, such as are being increasingly employed for 
lomestic purposes, in small factories, and for driving 
fans and blowers. For such applications the single- 
phase motor has good claims to attention on the grounds 
simplicity, while the fact that when it is employed 
is unnecessary to introduce a three-phase service 
nto the premises is another advantage. Such a motor 
wv either be of the repulsion or slip-ring type, the 
rmer having the advantage that the starting gear 
is simpler. Messrs. Higgs Motors, Witton, Birming- 
um, have recently designed a range of repulsion 
‘tors with outputs of from 0-25 to 3 h.p., which, 
s claimed, possess the important features of being 
liet in operation and of having a normal starting 
torque equal to three to three and a half times the full 
id value. This torque can, of course, be varied at 
expense of the starting current by moving the 
h rocker, and as much as seven times the full load 
re has been employed in certain cases. 
e motor, a section through which is given in the 
mpanying Fig. 1, is started simply by closing the 
1 switch, though a starter can be employed if 
sired. \t starting the shorting flexible sleeve or 
ice A is clear of the commutator and the current passes 
igh the latter, so that the machine starts as a 
As the speed increases the centrifugal 


eputision motor. 


zovernor B opens out and moves the pressure rods C 


partly on the bars and partly on a shorting ring. 


the 


e right, so that the sleeve D and with it the lace 
e also moved in the same direction, the latter resting 
The 
is that the commutator is short-circuited and 
machine runs as an induction motor. The lace is 
| in this position, while the motor is running, by 
ntrifugal force. Unless this operation is effected 
erfectly, the machine cannot develop its full output. 
the same time, a toggle washer on the end of sleeve 


\+ 


') is forced against and lifts the four toggle levers F. 
he effect of the latter operation is to remove the 
ressure from the brushes. 


When the circuit is opened 
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| and the machine stops, the centrifugal governor closs 


and the pressure rods are withdrawn by the spring 
E, thus withdrawing the lace from the short-circuiting 
ring and commutator, replacing the brushes ready for 
starting again. 
matic. 

The brushes G press on the vertical face of the com- 
mutator. This type of construction is somewhat 
more difficult than that of the ordinary horizontal type. 


Its shape necessitates the use of a split nut, and unless | 


this is accurately made it is not easy to screw the hub J 


and the nut together. On the other hand, given 
good workmanship, it is claimed that a _ vertical 


| commutator is more robust than one of the horizontal 


type. In this class of motor trouble may develop 
very rapidly, if the governor gear fails. The principal 
difficulty that may arise is failure of the sleeve to 
move along the shaft, owing to water or steam vapour 
getting inside the motor. In the Higgs motor this 
possible source of trouble has been dealt with by 


cadmium plating the sleeve both internally and ex- | 


It may also be mentioned that to ensure 
balanced both before 


ternally. 
true running the governors are 
and after assembly. 

As regards construction, the machine is of the con- 
tinuously rated protected type and is built in accordance 
with the British Engineering Standards 
Specification No. 170/1926, the details of its arrange- 
ment being clear from the drawing. It is self-ventilated 
by the fan L, which is carried on the opposite end of the 
shaft from the commutator. The chilled cast phosphor- 
bronze bushes are lubricated on the wool yarn system. 
The performance of the motor will be gathered from 
the curves given in Fig. 2, which applies to a 2-h.p. 
model designed for a 200 volt, 50-cycle circuit and a 
speed of 1,430 r.p.m. 


CURING CONDITIONS 
CONCRETE. 


Tuer are still many problems regarding the prepara- 


OF 


tion, the treatment and the resulting properties of | 


concrete, which must be solved before engineers can 
be said to have a full knowledge of this material. 
Among other bodies, the American Society for Testing 
Materials devotes a great deal of attention to the many 
phases of this subject, and at its 34th annual meeting, 
held recently in Chicago, a series of reports and papers 
were presented which may certainly be considered to 
have added to the stock of available information. 
The curing of concrete, or the establishment of the 
most favourable conditions possible for its setting and 
hardening, has engaged the attention of a sub-committee 
of the Society for some time, and at the meeting referred 
to, a report was presented on its behalf, epitomising 
the experiences with present methods and directing 
attention to results obtained in recent research work. 
It has been a general belief that the best conditions 
for curing concrete are usually afforded by surrounding 
the mass with warm moist air, for the purpose of avoid- 
ing loss of moisture, while if additional supplies of 
moisture should be needed they would be thus available 
in the atmosphere provided. It has heen difficult, 





These movements are entirely auto- | 


Association | 


any change in which, of course, only becomes apparent 
| after the lapse of a long period of time. The effective- 
ness of curing methods, the report states, can only be 
determined by the indirect processes of studying the 
capacity for retaining moisture, strength, volume 
changes and surface conditions. The investigations 
on the subject of the retention of moisture have not 
yet reached such a stage that this property can be 
| used as an index for the comparison of methods. Deduc- 
| tions have therefore to be based upon the other proper- 
| ties specified. 
| To cure concrete used in road making, or for pave- 
| ment slabs, the method used most extensively in the 
| United States has been to cover it entirely with 
| sacking, which was kept soaked. Subsequently, for 
the remainder of the curing period this was usually 
replaced by wet earth, straw, sawdust or hay. When 
| such materials are thick enough and kept uniformly 
| wet, there is little likelihood of moisture being lost 
| from the concrete by evaporation. Though effective, 
| this method has obvious disadvantages. It requires 
|much water, which frequently is scarce; covering 
| materials may be difficult to procure, and their use is 
not conducive to rapid and effective inspection. Other 
methods have been, therefore, introduced, and are 
| now employed to overcome such difficulties. 
| Moisture may be retained within setting concrete 
| by the application of a bituminous coating. The 
|information available upon the retention properties 
|of such films has been mainly obtained by investi 
| gations in the laboratory, by means of successive 
| weighings of specimens over prolonged periods. 
Experiments on actual roads have shown the method 
to be quite as effective as wet canvas covering in 
preventing loss of moisture during the first day, and 
more effective than any other method, excepting wet 
earth, during the subsequent curing period. Labora- 
tory and field tests have established that bituminous 
| coverings are satisfactory from the standpoint of 
| strength and impermeability, if applied over the entire 
|external surface. Surface hardness pave 
ments so treated have not been carried out to an 
extent sufficient to warrant any definite conclusions, 
but since concrete so treated has been in use for some 
years without entirely losing the bituminous coating, 
the indications are that the surface conditions are 
| satisfactory. Surveys on several State highways 
| have revealed about twice as many transverse cracks 
|in bituminous-cured pavements, as in those cured 
by other methods. This, it is concluded, is due to the 
fact that the black surface absorbs, or radiates, heat 
much more rapidly than it is conducted through the 
mass of the concrete, this apparently giving rise to 
large temperature variations within the body of the 
concrete. The painting of the top surface with a light- 
| coloured material has been found effectively in reducing 
these temperature stresses. 

The surface application of calcium chloride has also 
been found to afford effective protection. The salt, 
being deliquescent, absorbs moisture from the air and 
dissolves, forming a film resistant to evaporation. 
|The success attained by this method is naturally 
dependent upon atmospheric conditions. It allows 
the concrete to mature to satisfactory strength, and 
the volume changes are not of importance in com- 
parison with those attendant upon wet-earth curing. 
Where atmospheric conditions are such that the com- 
plete solution of the salt has been ensured, satisfactory 
results have been always produced. 

Sodium silicate has also been considered a suitable 
material for surface application with the object of 
producing a water-impermeable film, and thus protect- 
ing concrete from the premature evaporation of water. 
Little evidence, however, is as yet available regarding 
the moisture retaining properties of films so formed, 
and what is available is reported to be contradictory. 
The conditions under which the best results have been 
obtained have not been definitely determined, but 
information goes to show that satisfactory strength 
will be developed under a tight film, and that the 
concrete will have properties generally comparable 
with examples treated by the other processes. 

Wherever materials have to be used under extremely 
severe conditions their testing presents difficulties. An 
instance arises in connection with the effects of natural 
temperature changes upon exposed concrete. This is 
a matter which can only be investigated by accelerated 
methods, owing to the time required for normal con- 
ditions to take effect. This subject was dealt with, at 
the meeting referred to, by Prof. F.C. Lang and Mr. 
C. A. Hughes of the University of Minnesota, who 
contributed a paper entitled “ Accelerated Freezing 
and Thawing as a Quality Test for Concrete Aggre- 
| gates.” The test work, which formed the basis of this 
contribution, was undertaken in the hope that a method 
of testing might be established, as a more reliable 
process of determining the qualities of gravel aggre- 
gates than any now in use. After experimenting with 
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authors decided upon one involving a five minutes’ 


submerging of the specimen in hot water, five minutes | 


in ice water, and thirty minutes in calcium chloride 
brine at O deg. F. It was found that the grading of 
the aggregate specimen and the type of cycle used, 
particularly in regard to the rapidity of cooling and 
the duration of the freezing period, had an impor- 
tant effect upon the disintegration caused by alternate 
Though a standard temperature 
desirable for 


freezing and thawing. 
eyele had been suggested, as the most 
general test work, the authors recognised that when 
fine sedimentary rocks were used as aggregates, it was 
to extend the tests to a great number of 





necessary 
temperature cycles, or alternatively to increase the 
freezing period to longer than thirty minutes in each 
cycle. Comparison of the results obtained in the 
accelerated tests, when gravel pebbles were used as 
aggregate, showed great similarity to those obtained 
with very slow cycles. As a result of the work so far 
done, it was considered that the cement paste used in 
making specimens for test should be such that dis- 
integration resulted more from the quality of the 
aggregate, than of the paste. It was suggested that 
when a specimen had been subjected to the standard 
temperature cy« le 30 times in succession, with the result 
that more than 10 per cent. of it by weight could be 
passed through a No. 8 sieve, it was not suitable for 
use in concrete for exposed situations. 


various accelerated freezing and thawiag cycles the 


. | 
Another interesting paper on a subject which has | 
come to the fore in recent years, was one by Professor | 


R. E. Davis, and Mr. G. E. Troxell of the University 
of California. This embodied the results of field opera- 
tions as well as laboratory tests on ‘* Temperatures 
Developed in Mass Concrete and their Effect upon the 
Compressive Strength.” All normal Portland cements 
when hydrated, developed a considerable amount of 
heat. Even with lean mixes, the authors pointed out, 
the heat of the chemical reaction was sufficient to raise 
the temperature of the concrete. The extent of the 
temperature rise experienced was proportional to the 
amount of cement in the mix. 
the tunnel for the Hetch Hetchy water suppy of San 
Francisco, the mix contained nine bags of cement per 
eubie yard, and the concrete produced with it rose to 
180 deg. F., or 110 deg. F. above the initial tem- 
perature. When the strong room of the Bank of Eng- 
land was under construction, a temperature rise of 


100 deg. F. was observed. Similar results were created 


In the construction of | 


in a concrete slab for a dam, a bridge pier at Sidney, | 
Ohio, the anc horages for the new Hudson River bridge 


in New York City and elsewhere. 
the laboratory and the field had shown that the time- 
temperature relation of any specific cement in concrete 
of small mass, even when insulated against heat loss, 
was no 
by the same concrete in large masses. In small tests 
the maximum temperature might be reached in a day, 
but the delayed hydration of concrete in bulk might 
proceed so slowly that the temperature kept rising for 
some weeks, When comparing cements, it was found 
that the rise in temperature during the early stages 
of the hardening process was no true index to the 
temperature which might ultimately be reached. 
Because of the different temperature conditions in 
concrete cured under normal conditions, and when the 
mass great that the heat of hydration was 
retained, the compressive strengths differed greatly 
The strength of a one day mass-cured concrete was 


was 80 


always greater than that of a one-day normal-cured 
concrete. Some of the authors’ results gave a ratio of 
3:1 Between a week and a month the strength of 


normal-cured concrete rose to the same value as that of 


the mass-cured preces, und exceeded it after longer 
periods \ high initial temperature with mass-cured 
concrete used greater strength in the early age of the 


lower later on, when compared with 


d specimens 


material, but 


] 
norma 


THE RAMSAY MEMORIAL LABORA- 
TORY OF CHEMICAL ENGINEERING. 


the past few years the development of in 
dustrial chemical proc: und particularly of many 
new synthetic processes, has brought in its train many 
fresh problems, which could not adequately be solved 
either by the chemist or by the engineer working 
separately. The former understands the chemical 
reactions underlying the particular process involved, 
but when it is transferred from the laboratory to an 
industrial works he is somewhat baftled by the elaborat« 
arrangement of plant and machinery and the inherent 
problems connected therewith. On the other hand, 
the engineer feels at home among the machinery, but 
the chemical reactions taking place are in many cases 
beyond his comprehension. In new 
and distinct branch of technology, termed chemical 
engineering, has arisen to meet the requirements of the 
industry \ moment's consideration will show that 
the field of chemical engineering is a wide one, embracing 


DuRINne 


ssés, 


consequence, a 


Investigations in | 


criterion of the actual relationship exhibited | 


CHEMICAL ENGINEERING 


RESEARCH 


Fig.1. 


tie 
FLUIO FLOW Bh HEAT 
TRANSFER Hi 





GENERAL 
LABORATORY 





INDUSTRIAL 
LAB 


(9051.A.) 





LABORATORIES. 











LECTURE ROOM 













—_ Wt tbh fi —.. Yip — 








FURNACE 
ROOM 














a great variety of industries, some of them well estab- 
lished and in an advanced stage of development, 
others founded more recently and in process of active 
development, and others again still more or less in the 
embryo state from the point of view of commercial 
production. The realm of chemical engineering, in 
fact, is of such dimensions that it is difficult to convey, 
in a few words, the extent of the duties of a chemical 
engineer. In his presidential address to the Institu- 
tion of Chemical Engineers in 1925, Sir Arthur Duckham 
said that the Council of that Institution had attempted 
to define what was implied by the appellation * chemi- 
cal engineer.’’ This definition stated that “ a chemical 
engineer is a professional man experienced in the design, 
construction, and operation of plant and works in 
which matter undergoes a change of state or composi- 
tion.” Professor W. E. Gibbs, in his public inaugural 
lecture as Ramsay Professor of Chemical Engineering, 
delivered in December, 1928, at the University of 
London, University College, quoted Dr. E. C. Williams, 
his predecessor in that Chair, as saying that a chemical 
engineer was a scientific man whose duty it was to 
plan the large-scale commercial operation of chemical 
processes and to design and operate the plant required 
for the carrying out of the chemical reactions and 
physical changes involved 

Professor Gibbs in this same lecture, laid 
emphasis on the fact that the chemical engineer did 
not carry out the original research ; this was done by 
the chemist. Furthermore, he did not construct the 
plant; this was the work of the engineer. The 
business of the chemical engineer was to receive from 
the chemist the results of his work in the laboratory 
and to make them available for the engineer who was 
to construct the plant. Subsequently, the chemical 
engineer superintended the erection of the plant, and 
ultimately directed its operation. Professor Gibbs 
humourously added that if it were possible to give the 
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‘composition ” of the chemical engineer in terms of 
chemistry and of engineering, he would expect him to 
consist of 70 per cent. chemistry and 30 per cent 
engineering. It will be readily agreed that while 
excellent courses in chemistry and in engineering are 
available in our universities, training in chemical engi- 
neering, as far as this country is concerned, at all 
events, is of comparatively recent introduction. A 
commencement in this direction was made some years 
ago at the Imperial College of Science and Technology, 
and, in 1923, at University College, Gower-street 
London, W.C.1. In each of these institutions 
training consists in converting chemists or engineers 
into chemical engineers, after they have completed 
their course in chemistry or engineering. 

The Department of Chemical Engineering at Uni- 
versity College, of which Professor W. E. Gibbs 
D.Sc., M.1.Chem.E., is the head, is centred round the 
tamsay Laboratory of Chemical Engineering, which. 
as already stated, was established in 1923, as a tribute 
to the work of Sir William Ramsay, F.R.S., during his 
tenure of the Chair of general and inorganic chemistry 
at University College, from 1887 to 1913. The Colleg 
Committee acquired the site of two premises in Gordon- 
street, namely, Nos. 21 and 23, the latter of which was 
the old St. Pancras vestry hall. Gordon-street, it may 
be mentioned in passing, lies behind the main Colleg* 
buildings, and is parallel to Gower-street. The vestry 
hall is a well-built structure, and, after extensiv' 
alterations, was equipped as laboratories. Much good 
work has been done in this building, and already 
upwards of fifty students have taken the full two years 
post-graduate course in chemical engineering provided 
[t may be briefly stated here that the course consists 
primarily in the study, from the quantitative ane 
economic point of view, of the basic principles under- 
lying the design and operation of “unit” types 
chemical plant. These unit plants include apparatu 
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intended for 
roasting, mixing, separating, dissolving, 
evaporating, distilling, absorbing, and crystallising. 
The design, characteristics and function of each of 
these individual component parts of an installation 
must be thoroughly understood by the student as, 
when arranged in their proper sequence, they make 
up an industrial chemical process. During the second 
vear of the course, special lectures are arranged, dealing 
with the lay-out of plants and factories, factory ad- 
ministration and industrial economics. The general 
aim of the course is to impart to students “ plant 
so that when their training is completed, and 
they are placed in a works, they will become useful 
short time. 

In view of the established success of the Department, 
committee consisting of educational au- 
thorities and representatives drawn from the chemical 
industry, and presided over by the late Lord Melchett, 
in 1928, to launch an appeal for funds with 
vhich to erect a larger laboratory better suited to the 


sense,” 


a speci 


decided, 


growing needs of the Department. In response, a 
sum of over 26,0007. was subscribed towards the 
building and equipment fund by a number of prominent 
firms in the chemical industry, and, in addition, an 
innual income of 4,000/. was guaranteed for a number 
of years. It was felt that the time was opportune for 


the commencement of building operations, and plans 


were drawn up and tenders invited during 1929. 
rhe work of making the plans of the new building, 
from data and specifications supplied by Professor 


Gibbs and his staff, was entrusted to Messrs. Richardson 
ind Gill, architects, of 41, Russell-square, London, 
W.C.l. Messrs. Leslie and Company, Limited, of 
nsington-square, W.8, were appointed contractors, 
| building operations were commenced during the 
of 1930. The completed laboratories 
e officially opened by H.R.H. Prince George, on 
\ovember 26 last ; he afterwards inspected the building 
eiled the Ramsay Memorial Tablet in the 
ener e! ill. : 
\ tional elevation of the new premises is shown in 
Fig. 1, on pa 52. On account of its sound con- 
ion, the structure of the old St. Pancras vestry 
which hitherto had comprised the laboratories 


ation 


un 
ge 
stru 
| all, 


of the 


the 
Department and consists of a basement and two 
been retained. As will be clear from the 
itustration, the new portion of the laboratory, com- 
prising basement and three floors, has been built 
on to the existing structure. The new portion has been 
erected partly on the front garden of the vestry hall 
ind partly on the site of No. 21, Gordon-street, which 
ase has been demolished. The main entrance to the 
Rams Laboratory is at the side of the old building 
ndicated in Fig. 1; there is also access to the 
Department from Gordon-street. The basement floor of 
the building, a plan of which is shown in Fig. 2, on 
page 52, embodies much of interest. The largest 


floor has 


Tit 


and is 


| 


INDUSTRIAL LABORATORY. 


such operations as grinding, drying, | room on this floor is the industrial laboratory in which 
filtering, | full-size unit plants loaned to the Department, for 


example, filter presses, mixers, dissolvers, drying plants 
or evaporators, will be erected, tested and afterwards 
dismantled. It is intended, however, to erect a train 
of plants, once a session, and to turn the industrial 
laboratory into an industrial factory for a period of 
about a month. 

The industrial laboratory, a general view of 
which given in Fig. 3, annexed, has a length 
of 60 ft., a width of 34ft., and a height of 25 ft. 
It is served by a hand-operated two-ton travelling 
crane seen in Figs. 1 and 3. To facilitate the erection 
of plant, two hand-operated travelling platforms are 
provided ; these are also seen in Figs, 1 and 3. The 
one is 11 ft., and the other 17 ft., above the floor level. 
These are interchangeable and, as they only weigh 
15 ewt. each, they are capable of being lifted over tall 
plant by means of the crane. Three working levels 
are thus secured for the speedy and efficient erection 
of plant. At one end of the laboratory, and running 
along the entire width, are two steel platforms; the 
upper one is 22 ft. above the floor level and is intended 
for feed tanks containing the particular liquids 
handled, while the second platform is 1] ft. above the 
floor and will be used for stock tanks. At the opposite 
end of the laboratory a Kestner double-effect 
evaporator. As will be seen, the floor is left free and 
unencumbered. A drainage channel runs along the 
whole length and width of the floor, into a central 
sump, as indicated in Figs. 1 and 2. The floor on 
each side of the longitudinal channel is slotted, there 
being three steel slots, spaced about 3 ft. apart, on the 
one side of the central channel, and three on the other. 
These will be used for holding down plant by means 
of tee bolts. 

Placed at convenient heights all round the laboratory 
are ]5-ampere power plugs. Adjoining the industrial 
laboratory is the furnace room containing roasting and 
calcining furnaces of various types. At one end of the 
furnace room is a Spencer-Hopwood boiler used for the 
generation of process steam. It has an evaporative 
capacity of 600 Ib. of water per hour and works at a 
pressure of 200 Ib. per square inch. Either coke or 
oil firing can be employed and the boiler supplies steam 
to a ring main in the industrial laboratory. Under the 
floor of the furnace room is a tank measuring 10 ft. 
by 10 ft. by 6 ft., and capable of holding 4,000 gallons 
of water. The water will be treated and used for boiler 
feed, for cooling or for other purposes and, as far as 
possible, will be re-circulated. It will be pumped by 
means of an electrically-driven Gwynne pump to two 
ring mains in the industrial laboratory or to tanks on 
the roof of the building ; a third alternative will be to 
pump it up to the fluid-flow laboratory situated on the 
second floor. 

Next to the furnace room on the basement floor are 
the switch room, containing the electrical switchgear 
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for the whole building, and the crushing and grinding 
laboratory. This latter contains, amongst other 
machinery, ball mills for closed circuit grinding. The 
machine shop shown in Figs. 1 and 2 is equipped 
with a variety of machine tools employed in connection 
with the repair and alteration of existing plant and 
in the manufacture of new plant. The distillation 
laboratory, which is in a small annexe, contains a 
modern-type steam-heated steel still together with 
fractionating columns and condensers. <A general 
view of this laboratory is shown in Fig. 4, annexed. 
Before leaving the basement floor, it should be added 
that heavy plant and materials are delivered by motor 
lorry on to a loading stage on the ground floor at the 
entrance to the building, near the upper end of the 
machine shop. Materials are shot direct into the 
bunkers, seen in Fig. 2, while plant is lowered by 
means of an overhead wall crane, and through the 
trap-doors shown in Fig. 2, into the basement , corri- 
dor, extending along one side of the building; it is 
here taken on Morris trucks and conveyed direct to 
the industrial laboratory. 

The ground floor of the building comprises the main 
entrance hall, a small laboratory for general chemical 
analysis and a store room for chemicals and apparatus. 
One of the principal rooms in the first floor is the general 
experimental laboratory in which work ona small scale, 
using model apparatus, is conducted. All gas, water 
and electricity connections, as well as sinks, are 
arranged along the outside walls, and none of the work 
benches is fixed to the floor, thus making future 
rearrangement possible. This laboratory is directly 
over the industrial laboratory in the basement, and 
three large trap-doors are placed at one end of the 
room. Similarly, further trap doors immediately 
above these have been disposed on the second and 
third floors. This arrangement makes the installation 
of gravity-feed systems possible, and also permits otf 
the putting up of a tall piece of plant in the basement, 
first or second floors. Adjoining the general experi- 
mental laboratory is a smaller laboratory intended for 
the testing and analysis of solid, liquid and gaseous fuel. 
Other rooms on the first floor include a well-lighted 
drawing office capable of accommodating 17 students, 
a lecture room with seating accommodation for 30 
students, and rooms for Professor Gibbs and_ his 
retary. Arranged in two angles of the main stair- 
case in the newer portion of the building are pipe 
chases running from the basement to the top of the 
building. Needless to say, these will facilitate the 
introduction of new pipes or mains should they be 
required at some future date. 

As will be seen from Fig. 1, the second floor is con- 
fined to the newer portion of the building. This tloor 
is entirely occupied by the fluid-flow and heat-transfer 
laboratory, which contains many pieces of appara- 
tus of great interest. These are concerned with the 
study of the principles of heat transfer by conduction, 
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convection and radiation and the laws governing the 
flow of liquids and gases. At one end of the room is an 
apparatus, supplied by Messrs. Davidson and Company, 
Limited, Sirocco Engineering Works, Belfast, and 
designed for the study of the flow of air through ducts, 
up to 50 ft. in length, and of variously-shaped sections, 
namely round, square and rectangular, and approxi- 
mately 1 sq. ft. in cross-sectional area. The apparatus 
comprises a turbo-type fan, a wind chest and the 
necessary ducting. A similar apparatus, but for the 
study of the flow of water through pipes has been 
provided by Messrs. Stewarts and Lloyds, Limited. 
For these experiments the water can either be ob- 
tained from the tanks on the roof, from the house 
pump in the furnace-room in the basement, or direct 
from the mains. Steam for the heat-transfer experi 
ments, carried out in the laboratory, is supplied by a 
gas-fired Spencer-Bonecourt boiler. Other interesting 
pieces of apparatus in this laboratory include a heat- 
<changer for transferring heat from hot, or into, cold 
liquids and supplied by Messrs. The Aluminium Plant 
ind Vessel Company, Limited, and an “ Electroil” 
heater, supplied by Messrs. The Kestner Evaporator 
ind Engineering Company, Limited, and used for 
electrically raising the temperature of oil intended for 
vessels. Our readers will 
description of the heat 


the heating of jac keted 
recall that an illustrated 
exchanger appeared on page 74, vol. exxxii. 

The third floor is partitioned off into three research 
rooms, capable of holding four or five students ear h 
Here again, following the general procedure adopted 
in the remainder of the building, the floor is unencum- 
all benches being loose and capable of re 
mains, 
walls. 


bered, 
and 
along the 


irrangement, and all water 
ind also sinks are arranged 
The bench tops in this and in the other laboratories of 
the Department are not made of teak, but are composed 
of yellow pine 2 in. thick covered with a layer, } in. 
hick, consisting of Sindanyo board supplied by Messrs 
Asbestos Company, Limited, Rochdale 


ras 
gas, 


power 
outer 


Turner Brothers 
Chis material possesses a good and serviceable surface 
being much less expensive than 
flat roof are pl aced two 
Messrs 


Broadway, 


ind has the merit of 
teak In one corner of the 
Braithwaite 
London, 
utilised 


pressed-steel water tanks made by 
snd Company (Engineers), Limited 
S.W.1, remainder of the space can be 
for long-exposure atmospheri tests or for 
nature. A minor detail, 
that all the door 
steel 
Laboratory 


and the 
corrosion 


investigations of a similar 


which is not without interest, is 


handles in the building are of stainless 


The keynote of the Ramsay may be 


ummed up in the two words, adaptability and flexi 


bility Our description and the accompanying illustra 


tions indicate that the designers have carried out their 
vork well, and, in our opinion, the new premises are an 
rnament as well as a useful adjunct to the older 
vuildings of University College 








THE EFFECT OF TEMPERATURE 
ON SOME OF THE PHYSICAL 
PROPERTIES OF METALS. 

By Professor F. C. Lea, D.Sc. and C. F. Parker, B.S 


(Concluded from page 26 


Im porta ne of the Temperati heing Controlled 
Fig. 18 compare the maximum breaking strength 
tress curve for a mild steel with the creep curve for 

I 
1 rate of in. per inch p hour Ih rapid rat 1 
th : 
which the rate of reep changes with temperature 
indicates the supreme importance of temperatur 
ontrol At 500 deg. C. the stress for a rate of creep 
! : 
of in. per inch per hour is less than one-third that 

lw . 
at 400 deg, ¢ If, therefore. the working temperatut 
in any given case is 400 deg. C., and due to any circum 
tance the temperature rises to 500 deg C., rapid creep 


may be expected unless the working stress is less thar 


} tons per square inc h 
der Repeated Streases Iti 


Creep u of interest that 


creep-time obtained under dire 


tatic stress is 


the type of curve 


also obtained under repeated stresses 


Fig. 19 shows two curves obtained under the rang 


of repeated stresses respectively indicated, fron 
pecimens of a 0-46 per cent. carbon steel, of th 
omposition and after the heat treatment indicated on 
hig. 19 Both of these specimens fractured r 

tests were carried out with the Haigh machine. and. 


18 far as the adjustment of the machine made it possibk 


the tensile and compressive stresses wer equal to each 
other The fact that extension occurs with supposed 
sses 1s of interest \t 
is possible to run far more than 
Fig. 20 
tem perature 


equal tensile and compressive stre 
much lower 


streases it 


ten million repetitions without fractures. 


hows similar curves obtained at 


from a | per 


room 
cent. carbon steel, the carbon of which 

* Paper read before Section G. of the 
ition, Lond 


British Assoc 


m, Thursday, September 24, 1931. 
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was in the spheroidal condition, and in which it was, 
therefore, expected that creep at ordinary tempera- 
| tures would be very marked. The fatigue ranges were 
lower than might have been expected from the tensile 
strength, but they were not inconsistent with the crystal 
structure of the material. At + 13 tons per square 
inch only very slight creep occurred, and fracture had 
not taken place after more than 10 = 10° repetitions 
and the creep was diminishing. 

Fig. 21 shows similar curves obtained from spiral 
springs* under test at 400 deg. C. at various mean 
At a mean stress of 20 tons per square inch 
and a range of 15 tons per square inch, the specimen 
extended rapidly and pulled out to such an extent 
that only a few thousand oscillations were possible. 


<4 | Fig. 78. 
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| At 10 tons per square inch mean stress and 10 tons per 
square inch range, the curve B was of the form obtained 
in static tests in the Haigh machine, and at 8 tons per 
und 12 tons per square inch 


quare inch mean stress 


range the elongation was small but was continuous, 
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under torsion long specimens, and creeps of a smal 
order can be fairly easily observed. The curves of! 
Figs. 19 and 21 have been chosen from many others, 
and are given to illustrate the definite similarity that 
exists between the types of curves obtained unde 
static stress, either under torsional or tensional stress, 
and similar materials subjected to repetition stresses. 
Changes that May Take Place in Materials whe) 
Exposed to High Temperatures.—It has been tacitly 
assumed that if the dimensions of a specimen onl 


TaBLe Il.—Hardness and Izod Tests of Nickel-Chri 





Steel. 
Vickers Izod \ 
Test Diamond +. ih 
No Treatment Hardness at A, 
Room or 
. Machir 
remperature fach 
l Tested as received .. 266 97-0. To ye 
2 rested for 28 days at 
450 deg. C.; un- 
stressed .. 250 10-8. 21 1 
3 Tested for 28 days at 
450 deg. C.: stress 
at 5 tons per 
square inch 14 25-2, 2 
The impact specimens were 0-375 in. diameter A V-gre 
was cut on one side, 1 mm. deep with 0-2 mm. radius at 
bottom of the groove 
change by a quantity which may be considered of t] 


second order and the tensile load or torque remain 
constant, then the stress per unit area will remain t} 
same. Changes may, however, be taking place in th: 
material, due to what might be called atmospheri 
conditions, that may be causing the stress to change, 
although the load and apparent area may remai! 
constant. Such changes should be revealed by thre: 
methods of analysis : 
tests after 


1) Impact allowing the specin 


cool, 


Impact Tests. 


Machine (Hardness Tests made with Vickers Diamond Machine). 


Impact test specimens, 0-185 in. diameter, 45 deg. V-notch, 0-5 mu deep, 0-2 ram. radius at botto 
Specimet remperatul a Remark ' +} 
Mark d ( > ane Ft 

A. Mild Steei 
\ Room Asi ived 12-0, 8 
\ 13: Quick test Broke 8-5, 12-4 
A.2 ) 12-0, 14 
A. 4 l 13-1, 12 iS 
\ 600 12-2, 11-9, 8-4 
A. 1 1 Creep test, 33 days; 16 tons 

per square inch 

Creep test, 56 da Ist $ 12 |b z 


per squar ine! 














I 1 As received i! 12-2, 3 
108 After fractur 
! t 4 Quick test rok 11 WwW S 
B. 10 a 19 10-0, 10-4 
B. 4 : 220) 10-2" 10 
7 9 1h 13-5. 6-0. 9 
| sO) “4 7-8, 9-45 
OO 163 
0) 127 
rps ) 109 ri 7,7 
B. 15 400 134 Creep test, 37 d 14 tons Unbroken il »-7,1 
per square inch 
B. lt 1H0 121 Creep t 60 hours; 10 tons : 12-3, 12 
per square Inct 
Bb. 1 ’ 105 Creep test, three da - 2 tons Brok 6-6.7 j 
per square inch 
C. Mild Steel: C, 0-10 
R 3 As received 12-0, 12-2 
( 9 137-5 13-5. 13 
( 454 149 Creep 25 days tons tL nbroken 10-0, 10-7 
e inch 
‘ 4 144-5 62 da > te 8-9. 6-2 
inch 
‘54 1S p test, 15 days tons 8-9. 11 
squa neh 
i 150 CT test, 26 days » tons 9 10-5 
per square inch 
i8 144 Creep test, 364 day ) tons 3-5. 9 
r square im 
\ ( lz \ si. 0-71 Ni. 9-08 Fi 18-6] Ww. ¢ 1 
1 RK Isl i Unbroker 12-6 1 
13 
1 ino 7 8 davs 20-1, 17 2 
, $00 25 8 days ire inch 20-7, 21-2, 17 
D4 $50 "4 6 day 14-9, 1 
D ) 3 jdlay reinch 12-4, 1 
und it was doubtful whether creep would cease \t (2) Hardness tests after allowing the specimens 


lower temperatures, however, springs have been tested 


for many mi!tions of repetitions, and finally the creep 


cool. 
(3) Micrographical examination. 
Tests.—It is recognised 


; 
t 


had, with the accuracy of measurements.+ clearly Impact now h 
ceased. Spiral springs give an opportunity of testing steels, particularly the 3 per cent. nickel, 1 per cent. 
chromium steels, tend to become brittle when exp sed 
© Wor method of testing, ese P Inst. Mech. E., | tO temperatures of the order of 400 deg. C. and tensile 
page 403, 1927 stresses of certain magnitudes. Table II shows results 
+ loc. cit. obtained from tests of a nickel-chrome steel containing 
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0-35 per cent. carbon, 0-52 per cent. manganese, 
0-13 per cent. silicon, 0-03 per cent. sulphur, 0-035 
per cent. phosphorus, 3 per cent. nickel, and 0-75 per | 
cent. chromium. 

To determine the effect of slow creep tests on the 
impact value of other materials, test specimens 0-185 in. 
in diameter were prepared from specimens that had been 
subjected to tensile tests for various periods. The 
surface of each tensile specimen was turned away, 
and the impact specimens prepared and tested in a 
small 23 ft.-lb. capacity impact machine. Table III 
shows some of the results obtained. It has been 
remarked that these small specimens were turned from 
the tensile specimens, and that therefore the actual 
surface condition was not tested, but the condition of 
the material some distance below the surface. It will 
be seen that, except for a few cases, the results obtained 
from two or three fractures from each specimen agree 
fairly well. The results show that, if a specimen is 
unbroken after fairly long periods of heating and 
creeping, mild steels are not seriously affected until 
the temperature approximates to 450 deg. to 500 deg. C. 
For a steel containing 9 per cent. Ni, 18 per cent. Cr 


FigJ9. CREEP CURVES FOR 0-46 C.STEEL(NORMALISED) 


was no observable creep. For the periods of these 
tests the annealing temperature was not sufficient to 
remove any hardness produced by the extension. In this 
paper it is not possible to pursue this matter further. 

Changes in the Micro-Structure of Steels —A number | 
of tubes taken from boilers and other pressure vessels 


| have been examined in the Laboratory, and tests have 
| been carried out to determine the probable tempera- 


tures to which the tubes have been subjected. A 
cylinder had blistered and burst, and it seemed almost 
certain that the local temperature had been very much 
higher than the normal working temperature. Hard- | 
ness tests were taken of the material very near to the 
fracture and at some distance from it. The hardness 
immediately near to the fracture was very much less | 
than at some distance from it, which, from Fig. 18, | 
indicated that the local temperature had probably | 
been greater than 500 deg. C. Micrographical examin- | 
ations, however, showed that the temperature had | 
not been sufficiently high to bring about a change of 
structure, and the local temperature had therefore pro- | 
bably been over 500 deg. C. but less than 650 deg. C. 
The micro-examination of a tube which had failed 


» » Fig.20. CREEP UNDER REVERSED DIRECT STRESSES. 
} 


have been cold worked by bending at too low a tem- 
perature, considerable internal stresses are possible and 
if exposed to caustic solutions* or due to the repeated 
stresses, cracks may be set up. It is well-known that 
if the initial stress in specimens, tested in repeated 
stress machines, is sufficiently high, comparatively 
small ranges or stress, especially at discontinuities 
of form, may cause cracking. 

In those parts of the boiler subjected to temperatures 
greater than, say, 350 deg. C., annealing and creep 
will clearly occur, if the initial stresses exceed a certain 
amount, and thus tend to equalise the stresses. It 
would appear, therefore, that the cracking which fre- 
quently occurs is not due to intercrystalline corrosion 
or embrittling due to temperature, but due to repeated 
stresses and possible chemical action due to caustic 
solutions in the boiling water. 

Conclusions.—At temperatures above 500 deg. C.. 
mild steels not only show a low “ limiting creep stress ” 
or a low stress for 10-7 inch per inch per hour creep, but 
they also show considerable tendency to intercrystalline 
corrosion and oxidation of the pearlite areas, and conse - 
quently distinct changes in the impact values at room 





























































































































































































UNDER REVERSED DIRECT STRESSES @ HAIGH MACHINE. 
| Composttio n! Heat Treatment. 
"7 eae YT pelarenarun wreatter |§; 0-04 | Dtedtries 51125 Tone per Sq.Inch 
TEMPERATURE 408°C. A 7. O- . S ol: ons per Sg.inch 
si 0-2, yay egy onl / 1900 =. ersals. - os . dl Elongation 11per Cent. 
" Ul.Stress : oa Siress @ ' 
Soo; $034 — 40-85 Tons Soars #775 Tone p Sgq.In. P 0-032 
S a a per Sq In. » | K 8 | 
& | 3 8 | S 8 Fracture after 8 
S | y 8 | yy . 110000 Reversals. & 
= | RI” ; | 
2 0-01} > 0-07 1 Stress Range S + 
= } | a) § ; +4 + TS 
8 I Strest Range FS) 3 Stress Range § 295 Tons perSq.dn. J 
| | +4. +75. 4 
g 4-2 Tons per Sq.In. $ 115-2 Tons per Sq dn. 8 j- 
: %, | | | 8 oor aie 
ky | ky ~~) . 8 _4--" Stress Range 
Ro. — 713-75 Tons per Sq.In. 
| a 
| | att 
| ze - 
0 1 2 3 @ 5 6 0 005 010 01 OW 025 ua _ Sires e roe 
sesin) Reversals in Millions Reversals in Millions a ~ te Tons per Soin. 4 
0 600,000 1000000 1500000 2.000000 2,500,000 10000000 
(Fig.21. CREEP TESTS UNDER REPEATED STRESSES (2851.0) Reversals in Millions “PNODTERRING™ 
| r Fou d TEMPERATURE 400°C. 
3} Zi | | under quite different circumstances showed | temperatures. With the special alloy steels that are now 
| | that, in the neighbourhood of the failure, | being made, and from which tubes can be drawn, the 
} | where the tube had burst, the pearlite was | risk of scaling and intercrystalline corrosion at 500 deg. 
= Tere | t | spheroidised, and this state, as shown by |C. isreduced to a minimum, but continuous creep may 
g | °lA Py 20T/Sq Jn. Range of Stress'5 1/SgIn. comparing the structure with a part of the | take place at 500 deg. C. at shear stresses of 2 tons per 
= ly ct . as + sl} lh. ae tube remote from the failure, had been pro- square inch, corresponding to simple tensile stress of 
s 28 —IC3 © We « © w o " duced in use. The surface of the tube in the 4 tons per square inch. In superheater tubes, due 
e |X el D4 . « 8. » ~ w « 1 4 neighbourhood of the failure showed a decar- | to internal pressure, there will generally be a trans- 
3 1 | 2 Note * } | | = burised skin with numerous intercrystalline | verse stresst p and a longitudinal stress p,. The 
§ s COT 9-Shear Strain -0-0028xExtensvon(inins) cracks. A ring of the unheated tube was maximum shear stress will then be 
‘ Rate of Oscillation:-160 per Min (approx. exposed, in the Laboratory, to a temperature ; 
§ al ms i ar ‘ , of 500 deg. C. for more than 200 hours. The r= tp. 
Pe | D pearlite was of the same character as the As the creep is apparantly caused by shear stress, it 
~ ee unheated tube, but there was distinct evidence | would appear that the safe maximum tensile stress, 
. of oxidising gases having penetrated the crys-|in such tubes, may therefore be twice as great as 
10 Gauge Wire talline boundaries. the shearing stress at which the creep is a specified 
word oe A number of specimens that have been amount. The authors are suggesting experiments 
i wr oe a Mmm: subjected to various temperatures and stresses to test this important point. For many purposes the 
(2851. P, Oscillations in Millions.  “znaneenna” in the Laboratory were also examined. A | shear stress creep tests would appear to be not only 


and 0-91 per cent. W, a temperature of 450 deg. C. 
and stress of 5 tons per square inch applied for 56 days 
does not make the material more brittle after cooling 
than the original material at ordinary temperatures, 
but the material is more brittle than after 28 days’ 
heating. Tests extending over still longer periods 
and at higher stresses are clearly required, and also 
tests on specimens unturned after the tensile test 
and others notched before the creep test. 

Hardness Tests.—Hardness tests with the Vickers’ 
diamond machine have been taken on specimens after 
cooling. Fig. 18 shows the relation between the 
maximum stress (breaking stress when fracture occurs 
in a few minutes) and temperatures for a mild steel. 
The stress temperature curve for final creep less than 
10-5 in. per inch per hour (or 10-* per cent. per hour) is 
also shown. Table III (Steel B) and curve 3, Fig. 18, 
show the hardness of the rapidly broken specimens, 
obtained near the fracture after cooling. Up to a 
temperature of 400 deg. C. there is a hardening of the 
Specimen accompanying the extension of the specimen 
near the fracture. After being stressed at 14 tons per 
Square inch for 37 days at 400 deg. C. the material 
was harder than the original material. 

In Table ITI are shown hardnesses after creeps extend- 
ing over long periods. It will be seen that for the 
unbroken specimens C, stressed at 5 tons per square 
inch, there is a slight increase in the hardness even for 
the specimen loaded for 62 days; the total creep was 
%-0008 in. per inch, and during the last 15 days there 


specimen heated at 500 deg. C.in an electri- 


cally-heated furnace for more than 1,600 hours and 
loaded to a stress of 8 tons per square inch showed 
on cooling, at a magnification of 500, intercrystal- 
line cracks and surface scaling. Also the pearlite 
areas had been oxidised. A specimen heated for 
310 hours at 600 deg. C. at a stress of 3-91 tons per 
square inch, showed strongly marked intercrystalline 
cracks and considerable distortion inside the crystal 
grains. A specimen loaded at 9 tons per square 
inch for 624 hours at 500 deg. C., showed similar cracks 
and distortions. 

Cracking of Boiler Plates*.—Cracks frequently occur 
in boiler plates, in parts that are not subjected to very 


high temperatures, and where the apparent stresses | 


due to the internal pressure are not high. It has been 
shown by Rosenhain and Hanson and in a more com- 
plete manner by Parr and Straub} that steel plates 
subjected to stresses beyond the yield point of the steel 
and exposed to the action of strong caustic solution de- 
velop cracks. At riveted joints§ where, due to drifting, 
large stresses may be set up, and at places where plates 


* See Materials for Aircraft Construction, Jenkin. 

+ Journal of the Iron and Steel Institute, 1920, vol. ii, 
page 23. 

t Bulletins, University of Illinois, 94, 155, 177. 

§ Since this paper was written, the Engineer-in-Chief 
of the Manchester Steam Users’ Association, Mr. V. B. 
Harley-Mason, has kindly sent to the author a copy of 
his annual report, which contains a good deal of interest- 
ing information on this subject. 





the most easily and accurately carried out, especially 
if hollow specimens are used, but they also give the 
values of the stresses which should be kept in view in 
fixing the creeps that may be allowed in any given case. 

This is not the place to discuss stresses that may 
occur in tubes due to certain forms of construction, 
but it is important to recognise the possibility of shear 
stresses being considerably increased to certain cases. 
Tubes, for example, joining two drums, heated on the 
under surface to a temperature greater than the upper 
surface, may be subjected to a longitudinal compressive 
stress. If the resultant longitudinal stress is compres- 
sive and equal to p, and the transverse stress is p the 
maximum shear stress is 4 (p-+-p,). Due to the 
higher temperature, and also due to the higher shear 
stress, the creep will be increased, and this may partly 
account for failures that have been known in such 
cases. In cases of local heating, expansion of the tube, 
and thus the tendency to creep will be increased for 
two reasons. 

The authors wish to express their indebtedness to 
Professor C. F. Desch for his assistance, particularly 
in connection with the micrographical examination of 
materials, and to Mr. J. F. Cartwright, who has assisted 
in carrying out the tests. 

* Acid solutions also produce cracks in overstrained 
steels. Alloys are being developed to overcome this 
difficulty. 

t “ Stresses in Thick Tubes due to Temperature, &c.,”’ 
J. G. Docherty, Proc. Inst, Mech. E., 1928, page 921. 








THE PRESSURE CABLE. 


Ix a paper with the title “ The 
which was recently read before the Royal Society 
of Arts, by Messrs. M. Hochstidter, W. Vogel and 
E. Bowden, it was stated that practical experience, 
extending over more than three decades, had shown that 
high-tension cables were more reliable than overhea 
lines and, so far as those working at pressures up to 


Pressure Cable,”’ 


66 kv. were concerned left little to be desired. This 
result had been obtained concurrently with a reduc 
tion in the thickness of the insulation, and had been 


rendered possible, by an increase in our physical know- 
ledge, by improved methods of manufacture and by 
the use of more suitable types of cable. Nevertheless, 
it could not denied that there was a limit to the 
use of present designs of cable Apart from economic 
factors these limits chiefly electrical and 
thermal. Tests had shown that super-tension cables 
of the type usual to-day could be safely run at stresses 
up to 5 kv. per millimetre. The continual rise in the 
working pressure and in the load rendered it desirable, 
that this value should exceeded in 
increasing number of cases. This could be done either 
by seeking new methods of construction and operation 
or by improving dielectrics and present methods of 
construction, as to raise the maximum stress and 
working temperature. Experience had shown that 
hoth courses were practicable. 
first was the oil-filled cable, 

second, research work that had 
1 number of years on a large scale by the Enfield Cable 
Works, Limited, London, and the Felten and Guil- 
leaume Carlswerk A.-G., Cologne-Mulheim, fell into the 
second class, and had resulted in the development of the 


so-called pressure cable. 


were 


however, be 


80 


while, as regards the 


been carried out for 


This attempt to make a better use of existing 
dielectric material was suggested by the fact that, 
while the breakdown strength of several layers of | 


impregnated paper varied from 50 ky. to 60 kv. per 
millimetre and the instantaneous 
a well made high tension cable was about 40 kv. per 
millimetre, present-day specifications only allowed a 
per millimetre 
homogeneity of 
and 


maximum 


maximum stress of 4 ky 
the imperfect 
und the enclosure of 
resulting in a limitation of 
operating temperature. In 
limitations overcome 
that reversible racial 
ill the 
form being closed by the pressure in them being raised 
to such an extent that no ionisation took place. To 
attempt to put a with normal impregnation 
under hydrostatic pressure from both ends would be 
hopeless, and it would also be of little use to employ 
thin pressure oil in longitudinal channels, this 
would become mixed with the viscous impregnating 
compound with bad results to both. It was, however, 
found that the desired effect could obtained by 
ising viscous oil or oil compound (which did not flow 


the dielectric 
vacuous 


were 
gas-filled 
the 
the 
by radial 
was obtainable at 
spaces that 


spaces, 
stress and 
these 


pressure cable 


were compression, 80 
breathing ” 


temperatures, vacuous 


cable 


as 


be 


out when the cable was cut, and which remained in 
place during operation) as an impregnating medium, 


and separating this from the gas employed as a pressure 
medium by an impermeable flexible wall, such as a 
lead sheath of appropriate form and thickness. It 
was also found that a gas pressure of from 12 atmos 
pheres to 15 atmospheres applied in this way rendered 
the cable stable and raised its long-time breakdown 
strength to 40 kv. per millimetre, or nearly the value 
for impregnated paper. 

lhe necessary pressure could be applied to the lead 
sheath of the cable either by using a second lead sheath, 
in which internal channels for transmitting the pres 
formed, or by drawing the cable into 
gas-tight pressure pipes. Of these alternatives, the 
former was the less advantageous, since the outer lead 
sheath might not be reliable, and the armouring might 
become damaged in laying the cable, or by subsequent 
corrosioy Though these objections might be over- 
come by the use of protective covers and non-corroding 
armouring, it was generally preferable to draw the cable 
into pipes. These pipes in 30 ft. to 40-ft 
lengths and welded together, an expansion bellows being 
provided near each joint to relieve the weld of any 
temperature stresses, The cables « ould then be drawn in 
in 550-yvard lengths, evea though the difference between 
their diameters and that of the pipes did not exceed 
to 40 mm. Contrary to expectation, the heat 
efficiently the 
usual jute or hessian wrappings, and 
with the pipe It was 
nitrogen 


sure gas were 


were laid 


10 mm 


renerated to 


was owing 


dissipated, 
ubsence of the 
to the cable being in contact 
further improved by the presence of the gas ; 
st a pressure of 15 atmospheres having, after a number 
of experiments with hydrogen and carbon dioxide, 
lhe 


been found the most suitable for the purpose 
joints, like the cable, were provided with a flexibk 
wall to transmit the pressure The ends of the pipe were 


back to form a collar order to avoid damage 


ible from the welding heat, 


turned in 


and this could be 


to the « 
ipplemented by wet asbestos paper or similar material 


an | 


An example of the | 


breakdown value of 


The reasons | 


tended to | 


E 
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| Manometers, which indicated the pressure in the pipe 
| line at a central point, were fitted and might be pro- 
| vided with contacts to give warning of any considerable 
|}changes. To prevent the escape of the gas when a 
fault occurred, fine sieves were fixed at each end of the 
| joint sleeve and the space between them filled with 
| sand. 

| The practicability of the above arrangement was 
| tested by laying a pipe line, 250 yards long, into which 
a cable of the H.S.O. type, #.e., with metallised core: 
and with the packing between the cores shaped to 


| give a roughly triangular section, was drawn. The 
copper section of the cable was 3 by 95 sq. mm.., 
land the insulation was 7 mm. thick. The normal 


working voltage of this cable was 25 kv., or 3-5 kv. 
per millimetre. The lead sheath covered with 
bitumenised paper, and bound with a thin steel tape 
20 mm. wide by 0-2 mm. thick. This was covered 
with a layer of dry bitumenised paper, which served 
as a bedding for a flat wire armour, consisting of 21 
| wires, each 7 mm. by 1 mm. The cable thus formed 
was drawn into a pipe line consisting of Mannesman 
| steel tubes, 14 m. long and 80 mm. and 87 mm. 
internal and external diameter, respectively. Joints 
were arranged at two places, and the line was found to 
be gas tight by testing it under a pressure of 45 atmos- 
pheres for 48 hours. The cable was first tested for 
power factor at a pressure of 100 kv. without any gas 
in the pipe, and gave the usual rising curve. It was 
then subjected to a gas pressure of 15 atmospheres, 
and the increase in power factor up to 120 kv. was 
found to be only 0-0005. The cable was then heated 
to 60 deg. or 70 deg. C. by passing a current of 300 
amperes through it and allowed to cool, while the 
voltave was maintained. These tests had been con- 
tinued since May, 1931, and after each cooling the power 
factoér up to 120 kv. had remained the same as above. 
The cable had been worked at 80 kv., or a stress of 
approximately three times 


was 


10 kv. per millimetre, 7. 
the usual value. 

The authors that owing to 
stability, the pressure cable could be loaded up to at 


conclusions were its 


least 1-4 times that of the normal type on long distances, 
jand up to |-6 times on short distances, where the 
voltage drop was not the limiting factor. The operating 
| voltage could be raised to more than twice that of 


normal cables with the same thickness of insulation, 
and, in consequence, the power transmitted could be 
| increased to from 2-4 times to 3-2 times. Its overload 
capacity was also from 50 per cent. to 60 per cent., and 
its first cost should not exceed that of an overhead line 
by more than 40 per cent. Its other advantages were 
that the cable was protected by the pipe and that the 
nitrogen had a quenching effect on the flames in case 
of a fault. It much simpler than an oil-filled 
cable, since no stop joints, pressure tanks or expansion 


was 


tanks were necessary, 


THE KENT BUCKET-PIN LOCK. 
Ir is the usual practice for in gold 
and tin mining dredgers to be fitted with an L-headed 
coupling pin, the head fitting in a corresponding recess 
in the side of the bucket to prevent the pin turning round 
when the dredger is working. As additional security, 
and also to prevent lateral movement, the pin head is 
frequently bolted to the side of the bucket. In spite 
of the utmost care in fitting the heads to their recesses 
before the buckets leave the factory, it is often found 
in practice that after they have been in use for a 
| comparatively short time, the excessive turning force 
exerted on the pins when the buckets pass over the 
tumblers causes the heads to work loose. The resulting 
rocking of the pins in the bucket eyes, although at 
first very slight, rapidly that in time 
considerable wear develops both on the pins and in 
the bucket eyes, ultimately causing the bucket line 

to run out of truth 

In the Kent locking device, shown in Fig. 1, annexed, 


buckets used 


increases, 80 


this difficulty has been overcome in a simple and 
effective mannet The device has been evolved by two 
British engineers engaged in the tin dredging indus- 


try, and the manufacturing rights have been acquired 
by Messrs. Hadfields, Limited, East Hecla Works, 
Sheftield, who are probably the largest makers of dredg- 
ing machinery components in Great Britain. It will 
be seen from the figure that instead of the usual parallel- 
sided head, the pin has a head of tapered form which is 
shaped recess in the bucket. 
of the walls of the 


housed in a suitably 
One side of the head rests on one 


provided with a screwed shank rhe latter passes 


through a hole in a lug cast on the body of the bucket, 
and the wedge can be drawn up by means of a nut to 
force the head of the pin hard against the side of the 
recess rhe pin is then held so securely that it is 
almost im possible for it to work loose. i 

The device is applicable to existing buckets in the 





2. In this case, one 


manner which is illustrated in Fig 
o- 


ide of the head of the pir it away form a taper, 








| 


| 
} 
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and the wedge is drawn up against a suitable bridg 
piece bearing on the pin head and bucket. The device j 
obviously applicable to the links of elevators, conveyors 
and similar mechanism, in addition to dredger buckets 























» 


Fia. 


It may be mentioned in conclusion that “ Era’ 
manganese steel is used by Messrs. Hadfields for the 
buckets and other parts of dredging machinery sub- 
jected to severe abrasive action, as this has been found 
the most suitable material for the purpose after long 
experience in the manufacture of such plant. 


Earty Parsons TurBINES.—Two direct-current turb 
generators constructed by Messrs. C. A. Parsons and 
Company, Limited, as long ago as 1897, for the electric 
lighting of Haggerston Castle, in Northumberland, hav« 
just been removed owing to the dismantling of the castle. 
These early machines developed 24 kw. and 50 kw., 
respectively, at 3,500 r.p.m., delivering current at a 
pressure of 100 to 150 volts, at that time a very wide 
range of voltage. The turbines normally worked con- 
densing, with a vacuum at full load of 25 or 26 in. 
Haggerston Castle was the seat of the late Christopher 
John Leyland, one of the original directors of the Parsons 
Marine Steam Turbine Company. 


THe Heating oF CasBLes CONNECTED TO LAMP 
Hotpers.—Owing to the high operating temperature of 
the filament and the presence of gas in the bulb, the 
neck and cap of a gas-filled incandescent lamp react 
much higher temperatures than those of vacuum lamps. 
The result is that the first inch or so of the connecting 
heads often becomes hot enough to the rubber 
insulation to deteriorate, and there is, in consequence, 
a risk that short-cireuits may occur in the holder. The 
rate at which this deterioration takes place depends 
on the temperature, but as a result of comprehensive 
tests made by a Sub-Committee of the Electrical Research 
Association, of which Mr. C. C. Paterson is the chairman 


cause 


}and on which manufacturers, cable-makers, contractors 


recess, while on the opposite side, a wedge is fitted | 
. , PI ‘ edge is fitted | and supply authorities are represented, it has been 


found 
that this temperature depends on a number of variabl 
among which the most important are the effect of the 
design of the fitting on the dissipation of the heat, the 
amount of heat flowing through the cap of the lamp t 
the holder and the temperature of the hot air in th 
convection currents rising from the-lamp. An apparatus 
has been de velope d to enable these convection current 
to be on a screen and photographed, 
tempts are being made to discover the best met! 
reducing the temperature 


shown 
ra 


rise. 
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RIVER CROSSING TRANSMISSION | 


TOWERS ON THE THAMES. 


To enable a supply to be given from the Barking 
station of the County of London Electric Supply 


jt----220-—-+e---- 22.0 
160°-->-—-16 
150-15 


" 
| 


| 

| - 

| tt 
| 








433 '.0" 
487' 0 


' 


| 
ty» 
33a 7 ------ «120. 0" -----------------+ 
3 ENGINEERING’ 
Vompany, Limited, to the Central Electricity Boards’ 
sub-station at Swanscombe in Kent, two towers are 
be erected for carrying the lines across the Thames. 


BATTERY LOCOMOTIVE FOR MINING WORK. 





CONSTRUCTED BY 


MESSRS. 


GREENW 





OOD AND BATLEY, LIMITED, LEEDS. 








One of these towers will be located at Horse Shoe Corner, 


on the north bank, near Dagenham Dock, and the other | 


on the south bank, adjacent to the London County 
Council Drainage Works. These towers, the general 
design of which will be gathered from the accompanying 
illustration, will be 490 ft. high, so as to give a span of 
3,060 ft., and a clearance between the conductors 
|and the mean high water level spring tides of 250 ft. 
The width at the base of the towers will be 120 ft. They | 
will be constructed of rolled steel sections and the cross- 
arms and tower tops down to about 20 ft. below the 
bottom cross arm will be galvanised and bolted. Below 
this point, the steelwork will be ungalvanised, riveted 
and painted. For maintenance purposes each cross-arm 
will be provided with a rail on which a set of grooved 
wheels carrying a travelling chair will run, and platforms 
will also be fixed 8 ft. below each cross-arm. Railed 
steel ladders will run from ground level to the inside 
of the tower peak and these will be broken by plat- 
forms at intervals of 50 ft. Later, if it is found desirable, 
| it will be possible to erect a lift to run up the tower to the 
| level of the bottom cross-arm. 

The towers will carry six line conductors and an 
|earth wire. The former will consist of a core of 19 
|0-102-in. cadmium copper wires, surrounded by 42 
0-102-in. aluminium-bronze wires, giving an overall 
diameter of 0-918 in. The earth wire will be electri- 
cally connected to the towers, which, in turn, will be 
earthed by means of cast-iron earth pipes with bonded 





connections to each leg. 








BATTERY LOCOMOTIVE FOR | 
MINING WORK. 


Tue illustration given above shows a battery loco- 
| motive, which has recently been built by Messrs. Green- 
wood and Batley, Limited, Albion Works, Leeds, for | 
|a Scotch coal mine. It will be employed instead of | 
| pit ponies for haulage purposes on roads, which are too | 

crooked to allow rope haulage to be introduced. Its 
| overall length is 9 ft. 7 in. and width 2 ft. 10 in.; it 
is 3 ft. high. It is designed for operation on a 24-in. 
track, and weighs 3-75 tons. The conditions in the 
pit do not necessitate any special precautions being 
taken against explosion. Nevertheless, in accordance 
with the firm’s usual practice, the motor and controller 
'are of the flameproof type, and ample ventilating 
| space has been allowed round the battery containers. 
The locomotive is equipped with two 8-h.p. motors, 
| which are supplied with current from a 390 amp.-hr. 
Kathanode battery, and it is capable of drawing a 
load of 60 tons in tubs fitted with roller bearings. A 
| range of five speeds in either direction is obtainable by | 
| the operation of a reversing controller. Hand-operated 
| shoe-type brakes and sanding gear are fitted to all 
|four wheels, while the remaining equipment includes 
a 100-c.p. head light at each end and a loud-sounding 
|gong. Operation will be facilitated by the fact that 
| the batteries can be rolled off when discharged and 
| replaced by a fresh set. 








Avtomatic Sa¥re-Loap INDICATOR FOR CRANES,—On 
age 493, of vol. cxxxii, we drew attention to the Home 
| Office Order, which came into force on November 1], in con- | 
| nection with the Building Regulations in respect of cranes, | 
| used in certain building operations, having a fixed jib or a 
derricking jib. (The Order calls for an automatic indicator 
to be fitted to all such cranes of a type approved by the 
Chief Inspector of Factories. We are informed that the | 
only indicator on the market which has been approved 
| by the Chief Inspector of Factories is the Vickers-Nash | 
safe load indicator, which was described and illustrated in | 
ENGINEERING, vol. exxix, page 807 (1930). The indicator | 
is manufactured by Messrs. Vickers-Armstrongs, Limited, | 
Dartford Works, Kent. 


LOW TEMPERATURE TARS., 

THE temperature of carbonisation of coal affects not 
only the residual coke but also the yield and composition 
of the tars produced. For a long time past the Fuel 
Research Station has been examining the main fractions 
produced at various temperatures in several types of 
plant, and more recently a detailed examination of the 
tars, including the identification of the separate organic 
compounds they contain, has been proceeding. A full 
account of these results is given in a report recently 
issued*, The interest of the work is mainly chemical. 
The report is introduced, however, by a short account 
of some of the technical circumstances which may 
affect the ultimate development of low temperature 
carbonisation. The dominant feature of the situation 
appears to be the absence of economic data about the 
commercial value of low temperature tars. Tar is 
an omnibus name for the products of the distillation 
of coal, the composition of which varies not only with 
that of the coal but also with the conditions under 
which it is distilled, and till now no complete knowledge 
has been available of the constituents of tars produced 
under given conditions, especially at the lower tempera- 
tures. The quantities in which low temperature tars 
are being produced are small compared with the quan. 
tities of high temperature tars, and it is understood 
that most of such low temperature tar as is produced 
is treated by the methods that have been developed for 
the high temperature tar, without any attempt to 
isolate specially valuable constituents that the low 
temperature tars may contain. 

Owing to the growing number of products obtained 
from high-temperature tars and the growth of the towns 
gas industry, it seems probable that the amount of 
coal carbonised at high temperatures will continue to 
increase, and although it is said that the tar obtained 
from continuous vertical retorts, which now provide 
about half of the total production of gas works, appears 
to be somewhat similar to low temperature tar, the 
same cannot be said of the remaining part of the 
high-temperature output. The economic value of 
low-temperature tar remains to be determined by 
commercial experience. Apart from other considera- 
tions, it will depend necessarily and to a large extent 
on the price that can be obtained for the coke, and 
bearing in mind the wide simultaneous variations 
in price of high temperature tars in different parts of 
the country, the figure may not prove easy to estimate. 
It has moreover to be remembered that for fuel purposes 
an extended production of low temperature tar would 
meet with competition from lower grade crude petrol- 
eums, which at present are not worth marketing. For 
marine purposes, too, its introduction would be impeded 
by the fact that, in common with high temperature 
tars, it is not miscible with petroleum oil in all propor- 
tions, and until the demand for it became large enough 
to warrant the establishment of supplies at bunkering 
ports, vessels firing with tar would be at the inconveni- 
ence and expense of having to empty their fuel com- 
pletely before bunkering with petroleum. As things 
stand at present, these are among the uncertainties 
which have to be resolved before the economic position of 
low-temperature tar can be estimated. As against them 
it is recognised that already these tars have been found 
to be applicable to special purposes, and there is said 
to be reason for expecting that the number of these 
special uses may be extended when these tars have 
been investigated more completely. There more 
over, the important and hopeful outlet for them as a 
raw material for producing motor spirit. 


is, 


* Department of Scientific and Industrial Research. 
Fuel Research: Technical Paper No. 32. A Study of 
the Tars and Oils produced from Coal. H.M. Stationery 
Office. [Price 2s. net. |} 
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** ENGINEERING ” ILLUSTRATED 
PATENT RECORD. 


| 

SBLECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | 
The mumber of views given in the Specification Drawings is stated | 
in each case ; where none is mentioned, the Specification is not | 


i 
Where inventions are communicated from abroad, the Names, #c., 
of the communicators are given in italics. 
C of Specifications may be obtained at the Patent Office Sales 
neh, $5." Southampton Buildings, Chancery-lane, W.C.2, at | 
the eg) my of ls. | 
The date of adverti t of the 
, 7 is, im each case, given 
atent has been sealed, when re ae a 
ee i may, at any time within two months date of 
advertisement » i - v of a Complete Specification, | 
give notice at the atent Office of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Acts. 
MINING, METALLURGY, &c. | 
347,202. E. T. Wilkins, of East Greenwich. 
Separating Apparatus. (3 Figs.) December 20, | 





4 lat, 
ds 











1929. The invention relates to the separating of coal, | 


coke, breeze and ores. Two similar concave pans are 
mounted co-axially. The pans are divided into outer 
annular members 3 and 7, 
similar form 4 and 8, and central conical members 5 and 
10. The various members may be rotated at the same 


or different speeds, and the mixture to be separated is | 


fed around the whole periphery of member 3. The mix- 
ture fed on to 3 passes across this member on to member 
4 where the downward motion of one fraction of the 











(347202) 


mixture is arrested and that fraction removed centri™ 
fugally by way of the gap between members 3 and 4- 
The material passing across member 4 on to member 5 


is further separated into a fraction which is removed by | 


way of the gap between members 4 and 5 and a fraction 
which passes off the pan by the passage 6, Fractions 
separated on the first pan may be retreated on the second 
pan. Thus a fraction passing from the first pan by way 
of the gap between members 3 and 4 passes on to the 


part 7 of the pan below. In asimilar manner the fraction 





| 18, 19 and 20 which are struck from centres, none of which 


is coincident with the centre of the hole in the sleeper 
when the jaw is in its operative position as shown. This 


| construction affords line contact between the shank 





Fig.i 
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(345 856) 





of the jaw and the surface of the hole at two places, 25 
and 26. The head 15 of the jaw has a projection 27 
which bears upon the top face of the sleeper, thereby 
minimising the intensity of stress on the shank. As 


termediate members of | - 
intermediate C the hole in the sleeper is circular, it can be readily and 


easily drilled in situ by a simple ratchet brace and when 
the key is fully inserted, owing to the shape of the 
shank, bearings along two lines spaced apart circum- 
ferentially of the shank are certain of attainment.— 
(Sealed. ) 

347,851. Henry Lees and Company, Limited, 
| of Glasgow, and A. W. Biles, of Glasgow. Wagon 
Tipping Apparatus. (3 Figs.) April 8, 1930.—A 
| holder E, which acts against the top of the wagon moves 
| about an axis 2 and is acted on by two cables H, which 
| are maintained in tension by weights. A link A has a 
rigid arm, mounted at its inner end to turn about a 
stationary horizontal axis 3. A second link B connects 





| 





(3478S1) LJ 


passing away from the upper pan by the gap between | 


members 4 ag 5 passes on to member 5. (Sealed.) 


MOTOR ROAD VEHICLES. 


345,555. Ransomes, Sims & Jefferies, Limited, 
of Ipswich, and F. A. Garrett, of Ipswich. Cardan 
Shaft. (1 Fig.) May 12, 1930. The invention relates to 
universal joints for cardan shafts wherein cross-pins, 
without heads at their outer ends, are attached to or 
formed integral with a torque ring, and are carried in 


bearings formed in two forks. Each fork of a universal 


oint has two prongs 2, each of which is provided at its | 
J I I 


free end with a split bearing to receive one of the pins 4 
on an associated torque ring 5 \ cap for each bearing 
extending beyond the normal length of the 


has a lug 


TTT 
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prong, through which passes a tie rod 8 The tie rod 
ia threaded at each end for the reception of nuts which 
are tightened against the outer faces of the lugs 7. Split 
pins are provided to prevent the nuts becoming loose 
under vibration Each rod 8 is arranged beyond the 
pins 4, so that it is in the best position to counteract the 
vibration of the prongs of its fork The rod may be 
provided with a tube to form a distance piece between 
the two lugs to prevent the bearings being moved out 
of alignment due to the prongs beimg foreed together 
when the nuts are tightened. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


345,856. Colonel S. S. W. Paddon, of Dorking, 
Sir R. R. Gales, of London, and H. C. Muggeridge, 
of London. Securing Railway Rails. (5 Figs.) April 
28, 1930 rhe rail 10 is secured to the sleeper 11 by a 
jaw 12 and a wedging-key 13. 
limb 14, which bears against the underside of the sleeper, 
and a head 15, connected by a shank 16, which shank 
received in a circular hole in the sleeper. The profile of 
the outer part of the shank 16 is composed of three ares 


The jaw has a lower) 


is | 


} 
| the outer end of link A with an end frame 5 of the holder E, 
and this connection normally extends downwards from 
the cable H towards the axis 2. With this arrangement, 
when the holder E is in the normal position, the point 
at which the link A and the link B are connected with 
the cable H, the point at which the link B is connected 
with the frame 5, and the axis 2 are all in alignment. 
| During tipping, the pull of the cable H is transmitted 
| directly by the link B. (Sealed.) 


| STEAM ENGINES, BOILERS, &c. 


| 345,115. Tuck & Company, Limited, of London, 
and J. 8. C. Weir, of London. Gland Packing. (3 
Figs.) April 3, 1930.--The invention relates to packing 
| for stuffing boxes in which anti-friction metal is employed 
|= conjunction with woven fabrics and graphite com- 
|} pounds. The packing ring is composed of three parts, 
the inner and outer anti-friction metal rings a of right 
| enue triangular cross-section with the inclined faces 
parallel, and layers of asbestos fabric 6 between them, 
with the laminations 


of the rings. The internal surfaces d of the rings @ are 


| 
| 





grooved circumferentially so as to increase the adhesion 
| between the rings and the fabric. The rings are assembled 
in the stuffing box, c being the neck ring at the bottom. 
The composite rings a, 6 are pressed into the box by the 
gland f. In this way aseries of circumferential anti-friction 
metal wearing surfaces encircle the rod h, and due to the 
parallel inclined surfaces of the interior of the rings a, 
a very tight joint is made between the packing and the 
rod to prevent the leakage of fluid gases, by compara- 
tively slight pressure imparted to the gland f. (Sealed.) 


MISCELLANEOUS. 


341,605. John Spencer, Limited, of Wednesbury, | 


and Sir T. H. Spencer, of Wednesbury. Pipe Joint. 
November 8, 1929.--The invention relates to 
welded pipe joints. a, 6, are the pipe ends which are 
faced and brought together to make a joint. c is an 
abutment which may be screwed and welded on the 


| (4 Figs.) 


parallel to the inclined surfaces 


| end of a, or formed as a thickening of the pipe end. 

is an overlapping portion screwed, or formed, upon th 

j}end of the pipe 6. e is the weld which is made in a 
readily accessible position around the outer edge of th 

| overlapping portion d, and f is a clamping collar. A 

| series eam faces g are formed on the inner face of t! 

| flange f' of the clamping collar f. Similar surfaces 

| are formed on the near face of the abutment c. T! 








| collar / is of larger internal diameter than the overlappin < 
| part d and has an internal annular projecting portion 
| at its entrance edge, which is gapped. The abutment 
has projections k complementary to the gaps in tly 
| annular portion j of the collar. The connection is mad: 
as a bayonet type of connection hy passing the gaps o: 
| the collar or ring over the projections in the overlapping 
| part of the joint and giving the collar a partial turn 
| Due to this action the complementary inclined faces 
| between the collar flange and the face of the abutmen: 
| ride over each other and cause the collar to be drawn 
| tightly into contact with the projections on the said 
overlapping part, thus drawing the pipes together and 
| relieving the weld of strain. (Sealed.) 


342,513. 8S. F. Barclay of Manchester, H. Hoyle, 
of Manchester, and Mather and Platt, Limited, 
of Manchester. Steam-Heated Drying Cylinder. 
(5 Figs.) January 28, 1930.—The invention relates 
to rotary drying cylinders into which steam is d« 
livered for heating purposes. Two co-axial cylinders 
a and 5 are arranged within one end of the drying 
cylinder c and two short spirals d, e of opposite hand 
lead from adjacent the inner surface of the drying cylin 
der c to the interior of the larger of the two concentri 
cylinders a. A further two spirals f, g of opposite hand 
lead from adjacent the inner surface of the said large: 
cylinder a to the smaller cylinder 6, and a further two 
spirals h, i of opposite hand lead from adjacent th 
inner surface of the smaller of the two cylinders to a tw 








i 








| (342 513 














| part passage 7 communicating through a trunnion 

| of the drying cylinder to the discharge pipe. The severa 
spirals are of relatively short length and at a small ang| 
|} to the axis of the cylinder in which they are placed 
|The pairs of short spirals at each of the three stage= 
provide for collection of the water and its delivery in 
both directions of rotation of the drying cylinder. For 
any one direction of rotation, one of the spirals d, e picks 
up water from the internal periphery of the drying 
cylinder and delivers it into the cylinder a. From the 
|internal periphery of the cylinder a the water is picked 
up by one of the spirals f, g and delivered into the cylinder 
b. There it is picked up by one of the spirals Ah, ¢ and 
delivered into the passage 7 and trunnion &. Steam 
enters the drying cylinder at m. (Sealed.) 


346,059. A. J. G. Langley, of Teddington, and 
Cc. V. Drysdale, of London. Bearing. (3 figs 
January 21, 1930.—-The knife-edge 1 secured to one part 
of the bearing is prevented from sliding axially along 
its seating on the other part of the bearing by the 
hardened and polished steel balls 4 and 5, carried by 
the adjustable plates 6 and 7. The balls are held 
between the hardened steel plate 8 and the hardened 
| steel plunger 9, the faces of the plate and plunger being 


polished. These members form abutments carried by 


Fig.2 


A\ Fig t 
i J 





346 059) 


the fixed portion of the bearing. The centres of t) 
| balls 4 and 5 are accurately set on the line of the knife 
edge 1 by adjustment of the plates 6 and 7, adjustment 
| of which may be effected in connection with plate ©, 
| by slackening the screw and rotating the small eccentri: 
|} ll, which gives 6 an up or down movement, or by 
adjusting the screws 12 and 13 to give 6 any require¢ 
Contact between the balls and plat 
(Sealed.) 


| lateral movement. 
' 8 and plunger 9 is ensured by a spring. 
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THE SUPERSTRUCTURE OF THE | Inasmuch as, during erection, the end reaction is 


| vertical, structural steel brackets were provided to 
KILL VAN KULL BRIDGE. —II. | support the shoes. These brackets were formed by 


Erection.—Each arm was supported on false work | extending the web plates of the shoes, as may be 
during erection, as shown in Fig. 36, below, and | seen to the right in Fig. 37 ; they projected beyond 
in Figs. 71 and 72, on page 74, but the falsework | the skewback face of each abutment, and were 
had no rigidity along the longitudinal axis of the | Sepported upon grillages placed on a ledge of the 
bridge, and a tie back connection was made to the | masonry abutment immediately below the skew- 
abutment to hold the arms in place against wind | backs, and thus provided direct vertical support 
pressure from the shore. This tie back, shown in|for the shoes. The arrangement can be seen in 











Fig. 36. 





bridges, the arms of the arch were supported during 
erection by tie back anchors. 

The shipping channel at the Kill van Kull is 
not in the centre of the waterway, but is toward 
the south shore. It was not practicable to shift 
the channel to the north and, because of the import- 
ance of the water-borne commerce, no falsework 
could be placed within the channel limits. It was 
therefore necessary to adopt a lop-sided scheme of 
erection, with the south arm extending only to 
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Fie. 37. 


the drawing Fig. 41 on Plate III, consisted of 
steel eyebars connected to the lateral bracing 
between the trusses at panel point 1, and extending 
back along the centre line of the bridge to anchor 
bars embedded in the abutment. Because of its 
length and its location on the bridge axis, this 
tie back was not placed under excessive tension 
from the roller action of the hinge pins previously 
referred to, and it did not prevent that action. 
Fig. 40 on Plate III, shows a section at the hinge 
pin, while Fig. 42 indicates how the pin bearings 
were finished with flats to allow of the lateral 
movement referred to in our first article. 

The structural steel shoes at the ends of the 
arch are 15 ft. by 18 ft. at the base, and have a 
height of 10 ft. 2 in. One is shown in the builders’ 
shops in Fig. 37, annexed. 


being riveted to the projecting plates of the struc- 


tural steel anchor frame embedded in the abutment | 
The skewback faces of the abutments | 


concrete. 


| Fig. 38, and in Fig. 41 on Plate III. 


| above the shipping channel. 


These shoes were | 
erected on the skewback faces of the abutment by | 





Steet SHOE In MACHINE SHOP. 


The brackets 
and grillages were left in place until the arch had | 
been completed, and were then removed by flame- 
cutting along the face of the shoe. One of the| 
shoes and hinge-pins are well shown in Fig. 665, | 
on page 60. 

Falsework was adopted for the erection of the 
arch, the steelwork of each arm being supported | 
upon temporary piers placed in the waterway. | 
The procedure consisted in cantilevering the arch 
steel successively from one pier to the next, ending 
on each arm with a cantilever portion extending 
Various stages of the 
process are shown in Figs. 66, 71 and 72, pages 60 
and 74. This method of erection was adopted 
because the bed rock is so close to the water level 
that the temporary piers could be built expeditiously 
and economically. It is in decided contrast to 
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tue fourteenth panel point and with the north arm 
extending beyond the crown of the arch to a total 
This will be clear on reference 


| the methods employed for erection of the Hell Gate | length of 26 panels. 


arch in New York, and the Sydney Harbour Bridge | to Fig. 36, and Fig. 72, page 74. The arrangement 
in Australia. At Hell Gate the rapid current and | made it necessary to increase the sectional area of 


Were originally poured to an inclined surface 30 in.| the depth to rock would have made the use of | certain members of the north arm and, in addition, 


behind the bottom face of the shoes and, after each | 


falsework impractical. At Sydney Harbour, the | to install certain temporary bracing above the upper 


shoe had been erected, concrete was placed in the | rock surface drops so precipitously that falsework chord because of the great weight of the cantilever 


30-in. space to provide full bearing for the shoe.!could not have been used. On each of those | arm on the northside. It also led to certain special 
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measures for ensuring the desired conditions neces- 
sary for the closure of the arch. 

For the south arm of the arch, four falsework 
piers were provided, located beneath the first, 
second, fourth and seventh panel points. For the 
north arm, six piers were used, the locations being 
the same as those for the south arm, with the addition 
of a pier beneath the eleventh and a pier beneath 
the sixteenth panel points. With the temporary 
piers at these locations and the closing point at 
the fourteenth panel on the south side, the cantilever 
and anchor arms on the south portion were each 
289 ft. long, and the cantilever arm was 413 ft. long, 
and the anchor arm 661 ft. long on the north 
portion 

The portions of the temporary piers above water 
were made up largely of bridge steelwork from the 
arch floor and from the approach viaduct. For 
the columns of the shorter piers and for portions of 
the pier bracing, diagonals and laterals from the 
floor system were used. For the columns in the 
taller piers, 20 floor beams from the arch span and 
eight girders from the south approach were used. 
In several cases the material was used successively 
in different falsework piers. The columns of the 
falsework piers, except those at panel point 1, 
were hinged both at the top and bottom, in order 
to reduce bending stresses. In the falsework piers 
at panel points 7, 11, and 16, jacks were inserted in 
the horizontal bracing and were used to place initial 
tension in the diagonals in order to prevent them 
from becoming loose when the load of the arch 
came upon the pier. 

The foundations in each case consisted of four 
piers, arranged in two groups of two piers at each 
side of the bridge. For the falsework beneath panel 
points 1, 2 and 4, the foundations were made of 
squared timbers, 12 in. by 12 in., set inside steel 
casings and driven to solid bearing on the rock. 
The timbers were assembled in their casings on a 
barge and wedged tight at the bottom. The entire 
pier foundation was then lowered into place, 
secured in position by piles at each corner, and the 
timbers driven to solid bearing. Wedges were then 
driven at the top, the timbers sawn off level at 
the desired elevation, and the steel columns erected 
upon them. 

For the falsework pier at panel point 7 on 
the south arm and for the piers at panel points 
7. 11, and 16 on the north arm, the foundations 
consisted of steel H-sections, driven against the 
rock and concreted in place inside steel casings. 
At these piers, the casings were lowered and secured 
in place by piles, the H-columns were driven, sacks 
of cement were placed by divers along the outside 
of the casings to seal them, and the interior was 
then concreted, a tremie being employed for placing 
the concrete under water. The steel sections were 
then cut off level by mechanically-guided flame 
cutters, and the steel columns above the foundations 
were erected. At each pier, the four steel casings 
were tied together by bracing, the two casings at 
each side of a pier being assembled complete with 
bracing before being sunk, and with the diagonals 
for the bracing between the groups pinned at the 
bottom. The overburden on the rock, which is 
extremely scanty at the bridge site, was removed 
by dredging with clam shell buckets over each 
foundation area. 

With one exception, the steelwork of each arm 
of the arch was supported only upon the abutment 
and one falsework pier at a time, and the load aas 
transferred successively from each pier to the nex 
as erection proceeded. In order to effect this 
transfer of load, hydr:ulic jacks were installed on 
alternate piers, beginning with the pier at panel 
point When erection had proceeded to the 
point over that pier, the jacks were raised to lift 
the arch free from the pier at panel point 1, and, 
when the work had been cantilevered out to panel 
point 4, the jacks were lowered to bring it to full 
bearing on that pier. Similar procedure was 
followed for each successive pier, the one exception 
being that, on the long anchor arm on the north 
portion of the arch, in order to reduce the positive 
moment in the arch trusses, the jacks below panel 
point 16 were not raised enough to remove all 
load from the pier below panel point 11, but the 
trusses were supported over both piers until the 
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SHOE AND HINGE at ABUTMENT. 








Fig. 66. 


cantilever arm had been erected well beyond the 
sixteenth panel. 

The jacks used on the piers were originally 
manufactured for and used in the erection of the 
Hell Gate arch, and each jack had a capacity of 
over 3,500 tons. The jacks were placed at the 
bottom of the columns on the falsework pier at 
panel point 2, and at the tops of the columns 
beneath panel points 7 and 16. In each case, the 
supporting steel work extended beyond the area of 
the jacks, to provide space for placing shims, and 
at each jacking operation, packs of shims were 
inserted so that, in the event of failure of the jacks, 
the steelwork could at no time have dropped more 
than | in. 

A single erection traveller was used for the entire 
arch, the south arm being completed first and the 
traveller then being removed and transferred to 
the north side for the erection of the other arm. 
The traveller consisted of a steel frame made of 
silicon steel in order to reduce its weight, on which 
was mounted a single-erection derrick with 70-ft. 
boom, and petrol engines for its operation. The 
traveller is shown at the haunch of the arch, 
diagrammatically, in Fig. 38, page 59, and is to 
be seen at work in Figs. 66, above, and 71 and 











TRAVELLER EReEcTING PANELS oF ARCH. 


72, on page 74. Its frame was constructed with 
adjustable legs, which permitted it to be main- 
tained approximately level as it proceeded along 
the arch. It was first assembled on the south 
abutment, resting upon temporary steel girders 
erected in an inclined position behind the upper 
chord, as in Fig. 38. In this position the shoes, 
the hinges, the end posts were erected, as well 
as temporary struts connecting to the end posts 
on a line with the upper chord. It was then moved 
on to these struts to erect the first panel of the 
arch, and then advanced along the upper chord, 
being moved forward by tackle upon standard rails 
bolted on top of each truss. After the south arm 
had been completed, the traveller was backed down 
to the abutment, dismantled, and transported to 
the north side. 

The steelwork of the north approach viaduct had 
been erected to and across the abutment by the 
time the south arm was completed, and, in order 
to expedite the operations, the first panel of the 
arch on that side had been erected by the use of 
a floating derrick for the lower chords and the 
approach erection equipment for the other members. 
The floating derrick is shown in operation in 
Fig. 67, page 61. The traveller was then assembled 
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directly on the end panel of the arch, and proceeded 
with the erection in the same manner as for the 
south arm. In Fig. 68, showing the north arm 
nearing completion, the traveller rails and hauling 
tackle may be seen on the near top chord. 

The long cantilever arm on the north side caused 
' very large negative moment over the false-work 
pier at panel point 16. In order to avoid increasing 
the upper chord sections to the extent necessary to 
provide for this moment, the contractor developed 
the very ingenious scheme of erecting a temporary 
truss above the arch at that point, to relieve the 
chord stresses. This temporary truss consisted of 
a strut over each truss at panel point 16, with eye- 
bar diagonals extending from the top of the strut 
to connections to the upper chords at the third 
panel point on each side of the strut. It is shown 
in detail in Figs. 55 to 58, Plate IIJ, and may be 
seen in course of erection in Fig. 71, page 74, and 
in use in Fig. 72 on the same page. Four 500-ton 
jacks were installed at the bottom of the struts 


and used to place definite, measured stresses in it | 


and in the diagonals. Since the main traveller 
could erect members only in front of it, and the 
truss above the chord could not be erected until the 
traveller had moved beyond panel 19, an auxiliary 


NEARING COMPLETION. 


| traveller was used to erect the truss. With the 
|truss in place, the main traveller proceeded past 
| the crown of the arch, completing the north arm. 
As erection proceeded, drift pins were driven in 
|60 per cent. of the holes and bolts were placed in 

the other holes, at each chord connection, and 

riveting followed the erection very closely. The 
|}eonnections of wind bracing to the chords in the 
|cantilever arms were not riveted, however, until 
| the arch had been closed. 

Closure of the Arch.—Figs. 46 to 51, Plate III, 
show details at the joint in the lower chord, to which 
|reference was made in our last article. Plan and 
|elevation of the closed joint are shown in Figs. 50 
land 51. Details of the guide castings on the upper 
side of the chord steelwork are given in Figs. 59 
to 64, the first three showing the V-notch into 
which the nose of the casting shown in Figs. 62 
to 64 fitted as the two parts approached each 
other. Figs. 52 to 54, Plate III, show details of 
the top chord at the same point. 

Before the last panel of the north arm was 
erected, the jacks on the falsework pier at panel 
| point 16 were raised to lift that arm about 3} ft. 
When the north arm was fully erected, ready for 
closing the arch, the opening between the two 


arms was 12 in. and the trusses were only | in. 
out of alignment. Closure was then effected by 
lowering the jacks at panel point 16 on the north 
arm and panel point 7 on the south arm. Lowering 
of the jacks was commenced on the afternoon of 
one day and completed the following morning, 
occupying a total working time of seven hours. 
The movements of the jacks were controlled by 
direct observations on measuring scales at the 
closing joint. These scales had been prepared in 
advance with graduations such that they indicated 
the number of inches either jack should be lowered 
to maintain the chord alignment and the number 
of inches both jacks should be lowered to effect 
closure. The scales are shown in Figs. 44 and 45, 
Plate III. Fig. 45 is the vertical scale placed in 
position A, Fig. 43, while Fig. 44 represents scales 
fixed on a flat plate in position B, Fig. 43. The 
scales were cut in two after being prepared, one 
part being used on each side of the chord. Fig. 69, 
page 62, is a view of the closing of the bottom chord, 
the closed joint being shown also in Fig. 70. 

When the jacks had been lowered free of the 
trusses, the arch was in a three-hinged condition, 
with a hinge at panel point 14. Since the design 
of the arch was based upon a third hinge at the 
crown for the weight of the arch alone, which 
condition would put stress in the closing member 
of the upper chord, further procedure was necessary 
before the upper chord could be closed. In order 
to avoid jacking on the chord itself, the expedient 
was adopted of applying a definite, calculated 
pressure on the arch through the jacks below panel 
point 7 on the south side, to distort the arch to 
the degree necessary to make the upper chord 
opening of the length it should be to have zero 
stress in the closing member. With the chord 
member inserted under the desired conditions, the 
holes for the splice plates at the fourteenth panel 
point were drilled to fit, and the member was then 
riveted in place, and the jacks again lowered. 
The splice plates at the pin point in the lower chord 
were fitted at the same time, completing the arch. 

Contract Provisions for Erection.—The contract 
for the manufacture and erection of the steelwork, 
which provided for the payment to the contractor 
on a unit price basis, required that if the method 
of erection adopted by the contractor necessitated 
increasing the strength of any of the permanent 
arch members, either by providing greater sections 
or changing from one kind of steel to another, or 
necessitated the use of any additional members not 
required for the arch itself, the entire expense for 
such increases should be borne by the contractor ; 
that is, the unit prices would be applied only to 
members required by the design drawings, and in 
the case of changes in sections or kinds of steel in 
any member, the unit prices would be applied to 
the weight and kind of steel for the member as 
shown on the design drawings. The contract gave 
the contractor entire freedom in determining the 
methods of erection, subject only to the require- 
ment that the{methods should not change the 
fundamental conditions upon which the arch 
design was based. These provisions were made 
because, although it was anticipated that the false- 
work method would be used, it was impractical to 
determine in advance the exact point at which 
closure wouldjbe made or to make provision in the 
design for the erection stresses, and because it was 
desired to place a premium upon ingenuity by the 
contractor in developing economical methods of 
erection. 

Erection of Floor and Approaches.—The mam 
members of the floor steelwork for the portions of 
the floor which pass through the arch trusses were 
put in place at the time that each arm of the arch 
was erected. The wire-rope hangers, already illus- 
trated in Figs. 21 to 24, Plate I, ante, for the 
south arm of the arch had been connected to the 
trusses prior to the closing of the arch. The re- 
mainder of the hangers were erected after the arch 
had been closed, and erection of the floor steelwork 
proceeded immediately, as in Fig. 73, page 74. 
In the erection of this steel, both the arch traveller 
and an erection traveller at the floor level were em- 
ployed. The traveller on the upper chord of the arch 
began erecting floor steelwork at the nineteenth 








panel of the south arm and proceeded toward the 
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south abutment, moving down the upper chord of 
the arch and completing all of the floor on that half 
except at the two end panels, where it is above the 
upper chord. At the same time that the arch 
traveller was erecting the south portion of the floor 
steel, the erection traveller which had been used 
on the north approach to the bridge started erection 
of the north portion of the floor, beginning with the 
end panels adjacent to the north abutment. It 
was impossible for this traveller to be used within 
the area where the floor passes through the arch, 
and the portions of the floor within that area which 
had not already been erected by the arch traveller 
were therefore put in place by the use of tackle 
equipment. The deck traveller was then dis- 
mantled and moved through the arch, re-assembled 
on the tenth panei, and then used for erecting the 
remainder of the floor to connect with that at the 
nineteenth panel point on the south side. The 
concrete paving on the floor does not come in 
contact with the main floor beams, but is supported 
throughout, as already described, on secondary 
floor beams which rest on top of the stringers and 
have an average spacing of 5 ft. 3 in. In the 
roadway areas, 6-in, bulb beams, spaced at 15 in. 
centres and extending longitudinally along the 
deck, rest upon the secondary floor beams. The 
concrete paving is supported upon these bulb 
beams, the concrete being poured around and over 
them. 

The steel superstructure for each of the two 
approaches to the arch consists of a series of plate- 
girder spans supported on concrete piers. The 
approach girders are principally simple spans of 
lengths varying from 65 ft. to 128 ft. At one 
point on the south approach, however, a span of 
183 ft. 10 in. was required for the crossing over 
one of the city streets, and at this point a three- 
span continuous girder was used. On both 
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approaches, transverse floor 
beams, generally at 20-ft. 
centres, are provided, and 


the concrete paving is sup- | 
ported directly upon longi- | 


tudinal stringers framed 
between these floor beams. 
The stringers are generally 
at 5-ft. 2-in. centres. Reinforcing steel trusses 6 in. in 
depth, placed transversely and at 6-in. centres, fur- 
nish the principal reinforcement in the roadway 
areas. On each of the approaches the steelwork has 
been constructed for the initial 40-ft. roadway, with 
the footpath immediately adjacent to the roadway. 
The main girders of the approaches, however, are 
sufficiently heavy to provide for the ultimate stage of 
construction, which will involve the erection of can- 
tilever brackets on the outside of the girders and the 
reconstruction of the footpath in its final location. 

Conclusion.—The rolling of the structural steel 
for the Kill van Kull Bridge was commenced in 
April, 1929, construction of members began the 
following month, and the erection of the arch was 
started in September, 1929. The south arm of the 
arch was completed in March, 1930. The arch was 
closed and swung free of the falsework on October 4, 
1930. Erection of the floor steelwork on the arch 
span was completed in February, 1931. The steel- 
work for the north approach to the bridge was 
erected between January, 1930, and April, 1930. 
Erection of the steelwork for the south approach 
was not commenced until after the arch had been 
closed, because of the use of portions of the approach 
girders for the false-work piers. Erection of this 
approach was begun in October, 1930, and completed 
in February, 1931. As already stated, the bridge 
was opened to traffic on November 16. 

The Kill van Kull bridge has been designed and 
built by the Port of New York Authority, under 
the direction of Mr. O. H. Ammann, M.Am.Soc.C.E., 
Chief Engineer, by whose courtesy we have been 
enabled to publish this article, prepared for us by 
Mr. Charles Carswell, A.M.Am.Soc.C.E., assistant 
engineer. The steelwork was prepared and erected 
by the American Bridge Company under a single 
contract covering both the arch span and the 
approaches, at a cost of 5,000,000 dols. 


| LITERATURE. 


| Congréa Internationale de la Construction Metallique. 
Iiége, 1930. Comptes rendus des Seances techniques. 
Conclusions générales. Liége: La Technique des 
| Travaux. [Price 100 Belgian francs.) 
|THE papers, more than seventy in all, presented 
at the International Congress of Steel Construction 
held at Liége in 1930, were arranged in three 
sections, each of which was placed in the hands of 
general reporters who introduced the various sub- 
jects. This permitted the joint discussion of asso- 
ciated reports and the drawing up of definite 
conclusions. The general summaries of the papers, 
as given by the reporters, have now been published 
along with the discussions which took place at the 
various meetings, the whole containing a consider- 
able amount of information covering a fairly wide 
range. The three sections are as follows: Materials 
and construction; high buildings; and bridges, 
weirs, &c. In the first section, the use of carbon 
and silicon steels for bridge construction is con- 
sidered, preference being expressed for carbon steel 
with an ultimate strength of 55 kg. to 60 kg. per 
square millimetre, and elastic limit of 31-5 kg. 
per square millimetre (compared with 36 kg. to 
37 kg. per square millimetre for silicon steel), 
and an elongation of 18 per cent. No less than 
15 papers were devoted to welding as a method of 
construction, the necessity for improved methods 
of specification and inspection being emphasised. 
Other subjects included in this section are the 
construction of all-metal dwelling houses, broad 
flange beams, riveted construction, and methods 
of resisting corrosion by the use of special steels, 
and questions of paints and painting. The open- 
ing papers of the second section were of a descrip- 
tive character, dealing with the construction of 
airship sheds, aeroplane and seaplane hangars and 
other buildings of wide span. A number of reports 
dealt with the construction of multi-storey buildings 
and skyscrapers, the conclusions being drawn that 
steel construction was to be recommended for those 
with seven or more storeys, and was essential for 
those with ten storeys. In the general conclusions 
adopted on the last day of the meeting, a number of 
advantages were scheduled as resulting from the 
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use of steel skeleton construction, accompanied by 
a list of some conditions which govern the attain- 
ment of these advantages. Attention was called 
to the different methods of design and calculation 
adopted in different countries, and it was decided 
to apply a number of these to the details of an 
American building for comparative purposes. 

The concluding section includes a report on the 


are some minor errors which still persist in this 
revised edition. For example, the list of qualifica- 
tions on the title page needs revision, as there are 
no Fellows of the Society of Public Analysts or of 
the Society of Chemical Industry. Also a typical 
| analysis of soda crystals is given in vol. i, section 3, 
| page 22, as containing 2-5 per cent. of sodium sul- 
| phate. Much the greater proportion of the soda 


stresses in railway bridges, and the methods of | crystals of commerce is now produced without the 
reducing impact and its effects, also others dealing | aid of Glauber’s salt, and the final product contains 
with developments in the design and construction | only traces of sulphate. The pagination used by 
of bridges of various types—swing, lifting and | the author is inconvenient, and has but little to 
vascule. Considerable discussion is reported re- | recommend it, compared with the more usual conse- 
garding the advantages of the Vierendeel girder | cutive method. These are defects, however, which 
compared with the lattice girder. The final papers | can be easily remedied in a future edition. The 
and discussions were devoted to cofferdams con- general impression to be gained on reading these 
structed of metal sheet and sectional piling (which | volumes is that the soap industry is still in course 
were held to dispense with the necessity for the use | of active development, and that there is a wide 
of compressed-air caissons in almost every case for | field for future vere ti and improvement. 

bridge foundations and similar works), to lock gates | 
and valves, and to adjustable weirs of various 
types. 





| Personnel Problems. Methods of Analysis and Control. 
By Fe.rx E. Bartpon and Eart H. Loomis. London: 
McGraw-Hill Publishing Company, Limited, [Price, 25s. 
The Modern Soap and Detergent Industry. By GEOFFREY | net. ] 
Martin, D.Se., Ph.D., F.I.C. Vol. I. Theory and| Ir is a sign of the times that it is thought to be 
Practice of Soap Making. Vol. Il. The Manufacture | worth while to write a book on the problems which 
of Special Soaps and Detergent Compositions. Second | omy th " a Iti ll 
Edition. London: Crosby Lockwood and Son. [Price | ®®Company theemployment of labour. itis equally 
36s. per volume.] | significant that so much can be said on this question 
Tue study of soap manufacture and its allied in-|that 452 pages can be filled in saying it, much 
dustries is of great theoretical and practical interest. | Of this being worth saying. The authors are both 
From the point of view of pure science, classical |acquainted with industry, one of them being 
researches were carried out by Merklen in France as | connected with the Personnel Department of the 
long ago as 1907-8 which are even to-day the prin- | Western Electric Company’s Works in America. 
cipal source of quantitative information with regard | The general problem is stated to be “to develop 
to the composition of soap. In this country, McBain | an effective working force—to afford employees 
and co-workers have studied the subject extensively, | good conditions of work and opportunity for self- 
and have made by far the most striking and valu-|improvement.” No firm would, perhaps, be willing 
able contributions of recent years, together with | It is 





to deny the desirability of such an aim. 
makirig important suggestions towards elucidating | threefold:—{1) To produce an effective working 
many intricate problems associated with physical | force. (2) To provide good working conditions. 
phenomena, including surface tension and adsorp- |(3) To afford opportunities for self-improvement. 
tion and the general aspects of dispersion and| All three would appear to be necessary, and yet 
colloidal systems. McBain has attributed the |is there a subject upon which so little is known or 
detergent action of soap to the formation of a col- | to which less attention is given. Where trade union 
loidal aggregate micelle of high ionic mobility. |influence is operative a certain measure of decency 
The electrically charged aggregate may facilitate of treatment is assured, but all too often expediency 
the loosening of the dirt, which can then be adsorbed | dominates all other considerations and, like charity, 
on the micelle. From the practical point of view, | is held to a multitude of sins. In the chapter on 
the vexed problem of the rancidity of fats has had | “Employee Relations,” is probably to be found 
to be contended with, and still presents considerable | the keynote of the relations of employer and em- 
difficulties. The economic search for new and better | ployed, if success in the best sense is to be secured. 
sources of soap-making materials continues unabated | “‘ A vast change has been wrought in the relations 
and has met with some success, particularly in the of employer to employee—employers must now 
application of more scientific methods of afforesta-|rely upon friendly co-operation. ... The days 
tion in tropical countries, and in the development of | of serfdom have passed.” With the recognition 
hydrogenation processes, which represent one of the | of these two facts and the realisation that co-opera- 
outstanding technical successes of recent years, and | tion is definitely more effective and actually less 
which are of such far-reaching importance to the | costly than tyrannical compulsion, consideration 
modetn soap and allied industries. A considerable | of personnel questions can have the most satisfactory 
amount of data relating to soap technology has been | results. In this chapter are discussed the questions 
published of-late years, particularly in technical|of supervision, suggestion schemes, collective 
journals, and although a certain facility in the | bargaining, services to employees covering the 
manipulation of these is readily acquired, a clear | supply of goods, housing, recreation, and promotion 
understanding of the underlying principles still | of thrift. Representation of the workers is discussed, 
demands careful study. Dr. Martin’s treatise thus|and this appears to have been really successful. 
cannot fail to be of assistance in this respect. | Cyrus McCormick, Jr., of the Harvester Industrial 
These volumes, which comprise the second edition | Council, is quoted as being so pleased with the 
of a well-known treatise, have been revised in | Operation of employee representation that if they 
order to include recent work on the subject. Some | were starting again they would invite the working 
sections have been amplified, and mention is made | man “to come in and help devise the plan,” not 


of the significant work published since the first 
edition appeared. There is ample evidence that the 
author has made a thorough search of recent patent 
literature relating to the soap industry, but there is 
also some evidence that he is less well acquainted 
with the practical aspects and recent developments 
in modern soap-manufacturing operations. The 
section which deals with the nature of soap and 
detergency has been well written, the author giving 
a very detailed and complete list of references. 
In the section dealing with the planning of soap 
factories, Webb (Modern Soap and Glycerine 


Manufacture, 1927) is quoted at length. In the 
statistical section of the second volume, the figures 
for the United Kingdom have been revised and 
brought up to the end of 1928 ; but the figures relating 
to the soap industry in other countries are of little 
value, as they all refer to pre-war years and remain 
unchanged from that of the first edition. 


There 





merely to work it. 

| Under “‘ Employment,” the considerations of the 
|job to be filled are discussed. The requirements 
are analysed, and a specification is given indicating 
what the job necessitates and what is required in 
the worker. Requests for help, choosing and inter- 
viewing applicants, testing and examining these, 
are all given space. In the next chapter the re- 
| muneration of labour is dealt with. One of the most 
useful sections of this is that dealing with profit- 
sharing. Here it is definitely stated that “when it 
is simply a bonus for increased sales or greater 
production, it cannot be defined appropriately as a 
sharing in profits.” 

The maintenance of the working force is treated 
at length. The necessity of avoiding labour turn- 
over is especially stressed. A very long list of 
reasons for leaving employment is given as an aid in 
making analysis of such “separations” possible. 





The value of statistics as to the duration of employ- 
ment, whether covering months or years, is dealt 
with. The theme of the chapter might be said to 
be the avoidance of employees dropping off the pay 
roll before they have reimbursed the company for 
its employment and training. Turnover rates are 
put forward as being desirable so that comparison 
with previous years can be made. In an appendix 
the question of the cost of labour turnover is 
treated, from the point of view of, amongst other 
things, shortage of output and spoilage of materials. 

Other matters given attention are the health 
and safety of the workers, accident prevention, 
treatment of accidents, their causes and records. 
In this respect, a summarised list of accident causes 
provided by an insurance company is given. It is 
noteworthy that, of the 50,000 accidents recorded, 
30 per cent. were due to “faulty instruction, 
22 per cent. to inattention, 14 per cent. to unsafe 
practices, and 12 per cent. to poor discipline.” 

Some readers of the book might gather the 
impression that, so many statistics and records are 
suggested, the remedy might well be worse than any 
trouble they may be experiencing. They might easily 
be mistaken. The value of a book of this kind 
lies not so much in the statements actually made 
as in the thinking which it prompts. It is possible 
to conceive that to follow slavishly the practices 
described and the forms used, might prove ineffective 
if not disastrous, but this is not to condemn the 
book. To us it appeals as being valuable and 
practical, and, as a book of reference, a needed 
addition to the industrialist’s library. 








THE DETERMINATION OF THE 
EXHAUST HEAT IN INTERNAL 
COMBUSTION ENGINES. 

By L. R. Unpzrwoop, D.Sc., Ph.D., A.C.G.I. 

THE increasing practice of recovering a portion of 
the exhaust heat of internal-combustion engines by 
fitting a waste-heat boiler has given prominence to 
all questions relating to the transfer of heat from 
the exhaust gases to water. Although a reasonably 
efficient boiler may be designed to suit any par- 
ticular engine, tests usually reveal that the amount 
of heat transferred to the water is greater than the 
loss of heat from the exhaust gases obtained by 
calculation from the fall of gas temperature through 
the boiler. 

It has been pointed ont* that the measurements 
on the water-cooled manifolds of the engines tested 
by the Marine Oil Engine Trials Committee of the 
Institution of Mechanical Engineers show this 
discrepancy to a marked extent, and the cause is 
customarily attributed to faulty measurement of 
the gas temperature. While careless placing of the 
pyrometers used for measuring the exhaust tem- 
peratures, or failure to shield them from radiation 
effects, will certainly produce serious errors in the 
temperature observations, it will be shown later 
that this discrepancy exists even when the gas 
temperatures are accurately determined, although 
it decreases as the number of cylinders increases. 

The object of the present article is to point out 
the cause of this discrepancy and to indicate how 
the usual method of calculating the heat passing 
to the exhaust from a measurement of the exhaust 
temperature gives a value that is too low. 

During the course of some experiments on a 
13-brake horse-power, single-cylinder, four-stroke, 
airless-injection oil engine the author fitted an 
exhaust calorimeter. As exigencies of space ren- 
dered it impossible to place the calorimeter directly 
beneath the engine cylinder, the arrangement shown 
in Fig. 1, page 64, had to be adopted. The figure 
indicates the construction of the calorimeter. The 
exhaust gas flowed up the 37 vertical hard-drawn 
steel tubes, which were 24 in. long and 0-75in. inside 
diameter, expanded into tube plates bolted on to 
the body of the calorimeter, the latter consisting of 
a flanged cast-iron pipe 24 in. long, 8 in. inside 
diameter. In traversing the tubes the gases gave 
up some of their heat to water flowing past them, 
this heat being measured. 

The gas temperature was measured at the exit 





* “Waste Heat Recovery in Diesel Engines,’’ V. B. 
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from the engine cylinder, the entry to and the exit 
from the calorimeter (positions 1, 2, and 3 respec- 
tively in Fig. 1) by iron-constantan thermocouples 
made from 22 8.W.G. wire. The couples were 
placed in metal tubes closed at the gas end and 
having radial holes to allow the gases to come into 
contact with the couples yet shield them from 
radiation effects to the walls of the exhaust pipe. 
All the shields and the couples were exactly similar. 

Assuming that the specific heats of the exhaust 
gases remain constant and that no condensation of 
the steam in the exhaust gases takes place in the 
calorimeter and that the rate of flow of the exhaust 
gases and the exhaust temperature remain steady, 
then the following expression for the heat in the 
exhaust Hy at position 1, reckoned above © deg. C., 
is readily obtained : 

Hy = g@— 9% 

where 6’,, 0’, and 6’, are the exhaust temperatures 
at positions 1, 2 and 3 respectively, measured with 
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thick thermocouples, and Hy is the heat trans- 
ferred to the cooling water. 

It will be noted that since only a aptien of the 
exhaust heat passed to the water (about one-third), 
the accurate gas-temperature measurement is very 
important, as it is upon this measurement that the 
accuracy of the estimate of the exhaust heat 
depends. 

Tests with this calorimeter gave values of the 
heat in the exhaust which appeared reasonable, but 
the heat passing to the calorimeter water was always 
in excess of that anticipated from the fall of the 
gas temperature. Thus, in one test the following 
figures were obtained :—Weight of exhaust gas per 
hour, 190-3 Ib.; drop in temperature over the 
calorimeter (from position 2 to position 3, Fig. 1), 
131 deg. C. Hence, taking the mean specific heat 
of the exhaust gases as 0-25, the heat given up by 
the exhaust gases in passing through the calorimeter 
is 

131 x 0-25 x 
. 60 


90-3 
. 105 lb.-cals. per minute 


The heat carried away by the cooling water was 
124-8 lb.-cals. per minute, or about 20 per cent. 
greater than the calculated loss. 

If results such as this were due to errors of 
measurement, such errors would occur in the gas- 
temperature measurements. In order to determine 
the accuracy of these measurements, the iron- 
constantan thermocouples were replaced by very 
thin platinum v. platinum-rhodium couples capable 
of following the rapid cyclical temperature changes 
in the exhaust pipe. Using a commutator which 
made contact for about 4 deg. of crank-angle at 
any desired crank-angle and reading the thermo- 
couple indications on a sensitive potentiometer, 
temperature curves were obtained which showed 
the temperature changes in the exhaust pipe 
throughout the cycle for each of the positions 1, 
2, and 3. The method is similar to that employed 


by Coker and Scoble.* A set of these curves is 
shown in Fig. 2. 

The temperature curves at the exit from the 
engine and at the inlet to the calorimeter are similar 
in form. The hollows near the peak are due to 
pulsations in the exhaust pipe. The curves for 
the couple at the calorimeter outlet bear no resem- 
blance to the preceding curves. All these curves 
show a hollow during the early part of the exhaust 
stroke, due to the residual gases in the calorimeter 
being pushed out by the fresh exhaust gases. The 
maximum temperature is attained during the 
exhaust stroke. 

On account of the necessity of making the thermo- 
couples strong enough to withstand the rush of 
exhaust gas and of having at least 4 deg. of contact 
on the commutator, the couple readings cannot 
indicate the true temperature at the peak, but 
experiments with couples of varying thickness 
showed that this error was not large in the curves 
given in Fig. 2. 


Fig. 2. 


cylinder only during the opening of the exhaust 
valve, and during this period their tlow is not 
constant. 

Let w be the instantaneous rate of flow of gas 
at any crank-angle at any point in the exhaust pipe ; 
let 6 be the corresponding instantaneous exhaust 
temperature and s be the specific heat of the exhaust 
gases. Then the instantaneous heat in the exhaust 
reckoned above 0 deg. C. is sw@ for this point in the 
pipe, and the heat passing this point per cycle is 


T 
s | w@.dt where T is the duration of a cycle 
0 


in seconds. 

If at position 1 (Fig. 1) in the exhaust pipe the 
cyclical change of the rate of flow of the exhaust 
gases could be measured, the actual quantity of 
heat passing this point per cycle could be determined 
from the above expression by graphical integration. 
Unfortunately, this measurement extremely 
difficult* ; hence, in its present form the above 
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The mean temperature deduced from these curves | 
agrees with the temperature obtained with the 
thick iron-constantan couples, and hence it was 
concluded that with care there should be very little 
error in the measurement of the exhaust tempera- 
ture provided the thermocouples are in actual 
contact with the exhaust gases and shielded from 
radiation effects to the walls. 

From this result and the fact that the measure- 
ment of the heat carried away by the calorimeter 
water can be made with considerable accuracy. it 
became apparent that the discrepancy between the 
measured and calculated heat in the exhaust must 
be due to the assumptions made in calculating the 
exhaust heat not being valid. 

It is usual to treat problems on exhaust heat as 
though both the temperature and the rate of flow 
of gas are constant. Actually, both these quan- 
tities undergo cyclical changes which are most 
marked in a single-cylinder engine of the four- 
stroke type. The exhaust gases can leave the 


* “Cyclical Changes of Temperature in a Gas-Engine 
Cylinder,” Proc. Inst. C.E., vol. oxcvi, 1913-1914, Part 2. | 
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expression cannot be used as a means of deter- 
mining the accuracy of the calorimeter estimations 
of the heat in the exhaust. 

Since the maximum rate of flow of the exhaust 
gas is coincident with the highest temperatures, 
it is clear that the true heat in the exhaust will be 
greater than that calculated from the mean rate of 
flow and the mean temperature. The ratio of the 
true heat to the calculated heat will be constant 
for any one point in the exhaust pipe for any one 
load, but may vary from point to point along the 
pipe or from load to load. This ratio is very 
important and cannot be directly determined, but 
the following investigation is an indirect method 
of establishing a relationship. 

As shown above, when considering the cyclical 
changes in the rate of flow and in the temperature 
of the exhaust gases, the true heat in the exhaust 
passing any point per second is given by the 

* For an approximate determination of the cyclical 
changes in the rate of the flow of exhaust gases in 4 


two-stroke engine, see a paper by Professor Allcutt, 
Proc. Inst. Mech. Engs., No. 2, 1927. 
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T 
expression 8 | w @.dt, andif there are x cycles 
6 
per minute the true heat passing any point in the 


exhaust pipe per minute is 


T 
nf w@-+-dt. . — 


0 
If W is the weight of exhaust gas per minute (Ib.) 
and @ is the mean exhaust-gas temperature recorded 
by a thick thermocouple, then we may write for 
any one point in the pipe : 
°T 
kWs0=ns8 wO-dt . - 


where & is a constant. 

Suppose that the engine is maintained at a 
constant load, then applying equation (2) to the 
three points of temperature measurement shown 
in Fig. 1, we have :— 


at cylinder outlet (position 1), 


T 
ky Wes 0, = 8 | Wy 0,-dt ‘ « @) 


0 


at calorimeter inlet (position 2), 


T 
kW: ’,=s8 | We O,-dt . - (4) 


0 


and at calorimeter outlet (position 3), 


T 
k,Ws 0’, =8 | ws O,-dt . . (5) 
0 
where k,, k,, and k, are constants and @’;, 6’, 
and 6’; are the mean gas temperatures at positions 
1, 2, and 3 respectively, as measured by thick 
shielded thermocouples. 

If Ho is the heat transferred to the calorimeter 
cooling water in lb.-calories per minute we have, 
assuming an efficiency of 100 per cent. for heat 
transmission from gas to water, 

H = (ky 0’, — ky 03) Ws 
therefore, 

H. ky 0's — ky 0's 

W 3 (0’, — @’s) 0’. — 6's 
and if Hy is the true heat in the exhaust gas at 
position 1, then from (3) and (6) 

HH 

1,0, — hk, 05 
then, proceeding as 


(6) 


H.=k,Ws@',=k Mon, 0 
Consider now another load, 
above it can be shown that 
H.’ k’, 6” fi wf 
TT aaa 2k tom 2 Os 38 - (8) 
W's (0", — 0's) Pa— Ve 
A series of tests ~ a full to no load was conducted 
in which W, He, 6’;, 8’, 8’; and s were measured, 


and in Fig. 3 is plotted against 6’,—6’s. 


We 
The points fall about a straight line through the 
= constant K (say). (9) 


W 5 (0, — 63) 
whence from (6) and (8) 
NNT Ro Te fA 
4 en Fr. . (10) 
a relation which the curve raed holds good for 
all loads; hence, 


ky 0’, — ky 0’, = K (0, 


origin, so 





pais 8's) 
or 
K = k, = k, 
Similarly, 
K = k’, =k’ 
therefore, ' : 
k’, = ky and k’, = ky 
or the ratio of the true exhaust heat to the calcu- 
lated exhaust at any one position in the exhaust 
pipe is the same at all loads for all types of engine, 
and by analogy the ratio is the same at all points 
along the exhaust pipe. In these experiments 
K = 1-24 a value applicable to most forms of 
compression-ignition oil engines. 
Hence, from (7), 
H. 
H. = =——  ° 0,’ 
0’, = f) ; 6, 
Which is the relation already deduced for constant 
flow and constant temperature, and the above 
may be taken as an indirect proof of the accuracy 


: f the calorimeter estimations of the exhaust 
reat. 





For four-stroke engines having more than one 
cylinder or one cylinder that is double-acting the 
cyclical changes of the rate of flow and of the 
temperature of the exhaust gases are less than in 
the single-cylinder four-stroke engine, and hence 
the ratio of the true exhaust heat to the calculated 
will also be less. The curve given in Fig. 4 shows 
the effect of the number of cylinders, and has been 
calculated on the assumption that the cranks are 
symmetrically spaced angularly and that for one 
cylinder K = 1-24, this being the value deduced 
from the results plotted in Fig. 3. It will be noted 
that K rapidly decreases as the number of cylinders 
increases, being 1-128 for two, 1-043 for four, 


|and 1-024 for eight cylinders. 
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For two-stroke engines the exhaust period is 
shorter, and the value of K will then be somewhat 
greater, but no experimental values are available. 

The work described above leads to the following 
conclusions :— 

(1) That the exhaust-gas temperature may be 
accurately measured, provided that the thermo- 
couples are carefully placed and proper precautions 
taken to eliminate errors due to radiation. 

(2) That the apparent discrepancy between the 
measured and the calculated heat in the exhaust 
arises from neglect to take into account the cyclical 
changes in the rate of flow and temperature of the 
exhaust gases. 

(3) That estimations of the exhaust heat based 
on measurement of the exhaust temperature by 
means of thick thermocouples and on the assump- 
tion of constant rate of flow are below the true 
value, but if the engine has six or more cylinders 
the difference is, for general purposes, negligible. 








Tue CommerciaAL SirvaTion at S#ANGHAI.—The 
uncertainty of the political situation in China and the 
burden of taxation tend to discourage the investment of 


| capital in private enterprises, and outside the Shanghai 
| area, the development of modern industries makes some- 


what slow progress. In Shanghai, on the other hand, the 
number of industrial establishments is constantly growing, 
and in almost every branch of commerce the competition 
of these local factories, assisted as they are by the high 
cost of imported goods in silver currency, is being increas- 
ingly felt. The growth of Shanghai's industries, it is 
stated in a recent memorandum prepared by H.M. Com- 
mercial Counsellor at Shanghai, and the continued 
activity in the building trade, resulting from the concen- 
tration at this centre of so large a proportion of the 
realisable wealth of the country, cause a steadv demand 
for machinery, engineering supplies, and equipment of 
various kinds, and so far as this purely local trade is 
concerned, conditions are fairly satisfactory. 





LOW - TEMPERATURE CARBONISA- 
TION OF LOW-GRADE COALS. 


Tue L. & N. system of low-temperature carbonisa- 
tion has been under trial for a long time, and among 
the plants embodying it is a retort erected some years 
ago by the Leicestershire (L. and N.) Coal Distillation 
Company at Newbold, near Ashby-de-la-Zouch. 
Towards the end of last year it was decided that a 
trial should be made by the Fuel Research Station of 
the behaviour of this plant on a particularly low-grade 
fuel.* The trial had to be made at short notice, and 
as time did not permit the considerable alterations and 
additions necessary to enable the customary weight 
balances to be made, it was decided that the test 
should be carried for the purpose of ascertaining the 
yield of the principal products—coke and tar—and 
such other data as could be obtained with the arrange- 
ments as they stood. The coal used consisted of a 
cheap slack, under } in., supplied by the New Lount 
Colliery, from a mixture of their seams. It was 
weighed at the colliery, about a mile from the plant, 
several days before the commencement of the test, 
and the trucks, left on the siding without cover, were 
exposed to a considerable amount of daily rainfall. 
Such measures as were possible were taken for sampling 
the material and for obtaining an indication of the 
amount of added moisture, but under the circumstances 
no exact quantitative accuracy is claimed for the 
result of the yield of the several products per ton of 
coal. The principle of the system, in which the charge 
is carbonised by the sensible heat of combustion gases 
applied internally, is used in several other systems, 
but it is not so common as that of carbonisation in 
externally-heated retorts, and the results of this 
trial are therefore of general interest. 

The retort is a cylindrical steel shell, 90 ft. long 
by 9 ft. in diameter, inclined at an angle of 1 in 20 
from the horizontal. At the lower and hotter end it 
is lined internally with fire brick, the upper part being 
lined with an insulating material in order to diminish 
radiation losses. Inside the shell are packed seven 
steel cylinders, each 30 in. in diameter, extending for 
a distance of 55 ft. from the charging end, and when 
the plant is in operation the coal is fed into each of 
these cylinders in turn as the retort rotates. The 
rotation is effected by a variable-speed motor, at a 
rate which is regulated in accordance with the desired 
throughput. At the nominal capacity of the retort— 
100 tons per day—the retort makes one revolution in 
about 60 seconds. The charge is retained in the 
cylinders for about two hours, and is then discharged 
to the outer shell at the lower end, the coke passing 
into an annular compartment through an opening 
covered by a slide valve, from which it escapes through 
a similar valve on its outer periphery at the opposite 
side of the retort. Each valve is timed to begin 
opening at the bottom dead centre, and to be com- 
pletely closed again before the other begins to open. 
The carbonisation is effected by means of the products 
of combustion of producer gas, cooled to a temperature 
of about 700 deg. C., by circulating mixed combustion 
and distillation gas. The combustibles in the diluting 
gas combine with any excess oxygen leaving the 
combustion chamber, so that no combustion can take 
place in the retort itself. The hot gases enter the 
retort through a gland at the coke discharge end, and 
flow in contact with the charge through the seven 
inner cylinders to the coal inlet end. The volume of 
heating gas necessary to carbonise one ton of the coal 
as supplied for the test, was about 75,000 cub. ft., 
measured at atmospheric temperature, and the coal 
carbonised added only 3 per cent. of combustible gas to 
the virculating gases. This gave the surplus gas leaving 
the system a calorific value of about 40 B.Th.U. per 
cubic foot, which was too low for it to have any 
value as an industrial fuel. A comprehensive system 
is provided of precipitators for dust, gas coolers, con- 
densers, scrubbers, and similar equipment for cleaning 
and collecting the products. The only alteration made 
to the plant for the purposes of the test was to insert 
an orifice plate in the pipe through which part of the 
gas was discharged to atmosphere, in order to measure 
its volume, together with an inclined gauge registering 
the differential pressure across the orifice. 

The plant was started for the test by putting the 
gas producer in operation, and heating the empty 
retort until a temperature of about 650 deg. C. was 
attained at the gas inlet, when the feed to the retort 
was started. The gross period of the test was about 
125 hours, but for a variety of reasons the supply of 
coal to the retort had to be stopped for short intervals 
(38 in all), ranging in duration from five minutes to 
six and a half hours. No stoppages of any consequence 
were caused by the failure of the retort itself, the chief 
causes of stoppage being the choking of the coal feed 
through the wetnesy of the coal and the presence in 
it of a little clay, and some inadequacy of the coke 
washer, which was used for the first time during the 
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teat, to the amount of material to be treated. The coal, 
as charged, contained nearly 20 per cent. of moisture, 
and screen analyses showed that 25 per cent. was 
under } in., and the amount over } in. was just under 
30 per cent. 

The coke from the retort was separated in a washer 
into the part which floated, which was regarded as 
fuel, and that which sank, which was dirt, and it was 
seen that, in passing successively through the retort, 
the washer and the conveyor to the coke trucks, 
there was a progressive reduction of size from the 
original coal. The floating or fuel part, for instance, 
showed not much more than 20 per cent. over } in. at 
the trucks, and not far short of 40 per cent. under 
} in. The observed throughput was at the rate of 
about 86 tons per day, but the coal dryer was not used 
during the test, and no doubt was felt that this rate 
could have been increased had the coal been dryer or 
the coal dryer in operation. Taken as a whole, the 
behaviour of the plant during the test appears to have 
been satisfactory, and the desired carbonising tempera- 
tures were maintained without appreciable variation. 
In several particulars, moreover, it appeared possible 
that improvements could be obtained on the results 
shown. 

An interesting figure, which, however, cannot be 
taken as precise, is the heat absorbed in carbonisa- 
tion. Deducting the fuel used during the period when 
the coal was not being carbonised, this figure came 
out at about 30 therms per ton of coal as charged. 
Seeing that the charge included nearly 20 per cent. of 
moisture, this rate seems to be described conservatively 
by the report when it characterises it as not unduly 
high, as compared with about 25 therms per ton of 
coal usually required for external heating with coal of 
about 5 per cent. moisture content. 

The owners of the plant regard the larger sizes of the 
fuel produced as suitable for use as an industrial fuel 
for boilers, gas producers, and forges. The practice 
of the, Leicestershire Company, however, is to briquette 
the fuel portion with pitch, and to supply the briquettes 
either as made, with all the pitch binder, or after 
baking, during which most of the pitch is distilled off. 
Tests were made on these briquettes for density, 
porosity, cohesion and resistance to the shatter and 
crushing tests, which showed that while the baked 
briquettes are lighter, less dense, and more porous 
than the uncarbonised briquettes, they are not quite 
so strong mechanically, though they are up to ordinary 
commercial standards. The baked briquettes, more- 
over, were less difficult to light than the unbaked, 
though both types are said to form quite satisfactory 
domestic fuels. It is to be observed, however, that 
the raw briquettes gave a considerable amount of 
smoke at the outset, which continued with luminous 
flames for over an hour, and even the baked briquettes 
were not smokeless in the initial stages of combustion. 
Both types left little or no combustible matter on the 
hearth at the end of the test, two-thirds of the un- 
consumed matter consisting of ash. 
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/ROLLER BEARING RAILWAY AXLE 
BOXES. 


Aurnovues the rate of progress in the application 
of anti-friction bearings of the roller type to the 
journals of railway rolling-stock has been somewhat 
slow in the past, it is now becoming more widely appre- 
ciated that considerable gains can often be effected by 
the direction of reduced operating and maintenance 
costs when such bearings are fitted, while the resulting 
reduced draw bar pull at starting and slow speeds is also 
being accepted as a definite advantage. The increasing 
demand is being met by new designs of which those illus- 
trated in Figs. | to 6 on this page are pertinent examples. 
These bearings are made by Messrs. Delco-Remy and 
Hyatt, Limited, 111, Grosvenor-road, London, S.W.1, 
and employ the well-known resilient Hyatt roller, 
made from helically coiled strips of alloy steel. It 
is claimed for this type of bearing that it is capable 
of carrying very heavy shock loads without risk of 
flaking or fracture, and that it can even be subjected 
to a very considerable amount of abuse, without 
suffering any damage. The Hyatt roller bearing was 
experimentally used in railway work some twenty years 
ago, but it should be remembered that, at that date, 
the design was comparatively crude and alloy steels 
had not reached their present more satisfactory stage 
of development. The latest design, shown in Figs. 1 
to 3, which is applicable to rigid frame bogies, has 
many new features and the special alloy steel used in 
the manufacture of the rollers is heat-treated by a 
process producing maximum resistance to fatigue. The 
form of the roller itself is unaltered. 

A point to be noted in Figs. 1 and 2 is that two rings 
of rollers, giving a considerable total length, are used. 
These rollers are comparatively small in diameter, and 
the unit pressure along each line of contact is, therefore, 
reasonably low, a construction which, by limiting the 
local stresses in the rollers, races and journals, enables 
the wall thickness of the races to be kept down. This 
feature of small overall size of race is important in 


| 


cases where it is desired to fit roller bearings to bogies | 


without altering the guides and springs provided for 
the existing plain bearings. The inner race is shrunk 
or pressed on the axle journal and needs no locking 
device. The axle box, with the outer race and roller 
assembly, is slipped over the journal and the bogie 
frame can be dropped into place. Conversely, the 
removal of an axle box necessitates only the raising 
of the bogie frame until the box is clear of the guides 
when it can be pulled off. It will be seen from Fig. 1 
that the bearing proper is not subjected to any side 
thrust, i.¢., it is subject to the radial load only. The 
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bottom of the axle box. This part of the box, as 
shown in Fig. 3, forms an oil reservoir. 

Any good quality mineral oil of medium variety 
may be used. The box is filled up to the level of the 
filling plug seen in Fig. 1, when 10,000 to 15,000 miles 
can be run without replenishment. The oil carried up 
by the rollers is discharged from a lip in the bronze 
retaining ring at the left of the figure. The drip from 
this falls into a well at the back of the pad from which 
it is led to the centre of the latter, thus supplementing 
the syphonic action of the wick. The loss of oil at the 
inner end of the journal is guarded against by a throw-off 
ring on the axle and by grooves filled with a grease of 
heavy consistency. The clearance between the sealing 
ring and the axle is, moreover, very small. The axle 
box is self-aligning under all conditions of loading, and 
any tendency to overload the ends of the rollers is thus 
eliminated. The self-alignment is effected by the 
provision of a cambered seat for the springs as shown 
in Fig. 1. 

The design of box shown in Figs. 4 to 6, is employed 
when the bogie is of the diamond frame or arch bar 
type, and has proved very successful on heavy ore 
wagons with journal loads of up to 10 tons, and operat- 
ing at speeds of as high as 40 m.p.h. The bearing, as 
regards arrangements for the axial load, is exactly 
similar to that of the axle box just described, but, as it 
is possible that the arch bar frame may spread, pre- 
cautions are necessary to limit this, whilst providing 
at the same time a limit to the “ float” of the axk 
in normal working. The axle in this case is formed 
with a mushroom end, and the thrust pad, of horsesho« 
shape, is situated in the groove thus provided so that 
lateral movement is limited in both directions. Lubrica- 
tion is effected by a felt wick in the open end of the pad. 
A further design of double thrust bearing, embodying 
a different principle is fitted to a number of steam rail 
cars, built by Messrs. Clayton Waggons, Limited, 
Lincoln, and operating in various parts of the world. 
The bearing proper differs only from those just described 
in that the two rings of rollers are separated by a dist- 
ance-piece in which an oil ring is fitted to provide 
lubrication. The end of the axle is fitted with a 
flanged ring held in place by a locked nut. The flange 
runs between two ring pads, one attached to the axle 


| box and the other to the cover, and is pierced with holes 


to admit oil to the two faces. There is, in norma! 
working, no rubbing contact, but movement axially in 
either direction is, of course, limited. All three types 
of boxes are made in sizes to suit journal loads of frou 
2 to 15 tons, this range covering all probable require- 


| ments for railway rolling-stock, including locomotiy 


thrust is taken by a heavy bronze pad bolted to the | 


axle box cover. the precise amount of “ float” desired 
being determined by shims between the cover and pad. 


tenders. 





ALGERIAN REQUIREMENTS IN PEDAL CycLEes.—A 


| confidential report on the market for pedal cycles in 


The pad, which has considerably more thrust area than | 
is available in a plain bearing, is continued downwards | 


at the back to form a support for a thick felt wick which 
supplies lubrication for it. The wick stands on the 


Algeria has recently been published by the Department 
of Overseas Trade, 35, Old Queen-street, London, 5.W 1 
United Kingdom firms desirous of obtaining a copy of the 
report should apply to the Department, quoting Reference 
No. G.X. 11,023. 
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BRIEFLY reviewing the progress of the organisation 
during the past year in the January issue of the Journal 
of the Amalgamated Engineering Union, Mr. Hutchin- 
son, the president, states that the executive council 
faced 1931 with renewed hope that it would see a 
diminution of the unemployment figures. ‘“ But,” he 
continues, “our hope was not realised. Each month 
saw the figures, instead of falling, gradually rise to the 
highest the Union has known for the past ten years. 
In such circumstances, we do not propose to prophesy 
what 1932 will bring forth, lest we raise false hopes, 
but it is our sincere desire that the present position will 
be materially improved, and to that end all our energies 
must be devoted.” The writer of the editorial notes, 
alluding to the same subject, says :—*‘So far as the 
work of our own union during 1931 is concerned, we 
endeavoured, to the extent which the Union’s resources 
would permit, to safeguard the interests of our members 
in the workshop. We are certainly not satisfied with 
the present situation. At the same time, the vast 
majority of our members will recognise, having regard 
to circumstances, that the efforts made to maintain 
our position have not been unavailing. Regarding the 
administration and benefits’ side of the Union’s 
activities, we can lay claim to having rendered very 
generous assistance in the way of financial relief to 
our membership.” 








During 1931, the Amalgamated Engineering Union 
paid out of its own funds in donation, sick, superannua- 
tion, and funeral benefits and benevolent grants a 
total of 737,5047. Superannuation benefit was granted 
to 1,846 members, the total number in receipt of this 
benefit at the end of December being 12,380, at a weekly 
cost to the Union of approximately 5,7061. In the 
Monthly Journal, from which these figures are taken, 
the attention of members is directed “ to the excellent 
opportunities presented for the purpose of assisting 
them to purchase their own homes by loans advanced 
from the Union’s Superannuation Reserve Fund.” 
During the year, the total sum advanced in this direc- 
tion reached 772,000/. ‘‘ It will be proved on investi- 
gation,” the Journal states, ‘‘ that our terms are much 
better than any that can be obtained from other 
sources.” 


The memorandum of the National Maritime Board’s 
negotiations on the wages question is reproduced in the 
Journal. It is as follows :—‘‘(1) That with effect 
from January 31, 1932, all wage payments to navigating 
and engineer officers in foreign-going and home-trade 
vessels shall be reduced by 10 per cent., with the 
exception that in the case of engineer officers in motor 
vessels, the aforesaid reduction shall operate from 
July 31, 1932. (2) That with effect from January 31, 
1932, the rate of subsistence allowance payable to 
navigating and engineering officers working on vessels 
in port, when food is not provided by the ship, shall be 
reduced from 5s. to 4s. per day. (3) That as from the 
same date, the existing agreements relating to annual 
leave and additional payment for prolonged service 
abroad shall be suspended, but shipowners recommend 
that where possible they should be carried out.” 
Commenting upon the terms, Mr. Hutchinson, on 
behalf of the executive council, says :—‘‘ Everything 
was done by the officers’ representatives to preserve 
as much of the present conditions as possible, and 
every known argument used, but the present conditions 
of the shipping industry left no option but to finally 
agree to the above settlement—which, in view of the 
heavy demands of the owners, and the final agreement 
arrived at, if not altogether satisfactory, is considerably 
better than it would have been if the combined efforts 
of Trade Unionism had not been applied in augment 
on behalf of the members.” 


In December, the home branch membership of the | 
from | 
186,471 to 183,777, and the colonial branch member- | 


Amalgamated Engineering Union decreased 


ship from 24,404 to 23,742. The number of members | 
in receipt of donation benefit decreased from 9,549 to 
9,027. The number of members in receipt of sick | 
benefit increased from 3,264 to 3,514, and the number | 
in receipt of superannuation benefit from 12,180 to} 
12,380. The total number of unemployed members 
decreased from 46,885 to 46,389. 


A conference of representatives of the Governments | 
of European coal-producing countries, held at Geneva 
on Thursday last week, discussed the ratification of 
the International Hours Convention adopted in the 
Summer. The meeting was called on the initiative of | 
the British Government, and was attended by repre- | 
sentatives of Great Britain, Germany, France, Belgium, 
Holland, Poland and Czechoslovakia. According to the 
correspondent of the Manchester Guardian, Mr. Isaac 
Foot, the secretary of the Mines Department of the 
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British Ministry of Labour, said that the British 
Government was prepared to ratify the Convention on 
condition that there was simultaneous ratification by 
all the Governments concerned. All the other Govern- 
ments agreed except Belgium, but the German delegate 
declared that the moment was not favourable for 
ratification, as the Gérman economic situation was in 
suspense, while other international economic problems 
like that of reparations remained unsettled. The con- 
ference decided to meet again during the next Labour 
Conference, presumably in April, to reconsider the 
question of ratification. 


Industrial and Labour Information, the organ of the 
International Labour Office, states that the German 
Legislative Decree of December 9, the fourth which 
the President has issued with the object of improving 
the position of the public finances and encouraging 
production, imposes heavy sacrifices on the benefici- 
aries of social insurance. Its financial consequences are, 
it is declared, easier to foresee than its social conse- 
quences. Health insurance benefit is reduced to such 
an extent that, except for family relief, it is back at 
its pre-war level; its budget will be from 500,000,000 
marks to 600,000,000 marks less than in 1929. The 
savings made in accident compensation will amount 
to some 50,000,000 marks per annum. The balancing 
of the invalidity, old age and survivors’ insurance 
budget does not appear to be assured beyond the year 
1932, despite the abolition of thousands of pensions 
and the extension of the qualifying period, which will 
reduce the number of persons who annually qualify 
for pensions. On November 17, 1881, Bismarck 
countersigned the Proclamation on social policy, which 
instructed the old Reichstag to draft the first German 
social insurance scheme. The Press, in commenting on 
the Decree, remarks that half a century later German 
social insurance is compelled by the difficulties of the 
moment to reduce its activity, though its essential 
purpose is not called in question. 





An Order issued by the Soviet Government on 
November 21 authorised all Government offices and 
institutions to make a temporary change, as from 
December 1, from the five-day uninterrupted week to 
a six-day week, consisting of five working days followed 
by a rest day. Rest days will fall on the 6, 12, 18, 24 
and 31 of each month. Actual hours of work in 
institutions adopting a six-day week will, in future, 
be reduced to six in the day, as compared with the 
six and a half for officials and employees under the 
five-day week. The offices of all departments and 
institutions adopting the six-day week will, as a rule, 
be closed on rest days, but a certain number of officials 
and employees will be on duty on such days. Govern- 
ment offices and institutions in direct touch with 
undertakings working a five-day week must maintain 
the same system. This will be the case for State and 


rooms, the transport services, municipal undertakings 
responsible for the lighting, water and sanitation 
services, theatres and cinemas, fire station, &c. 





The weekly organ of the International Labour Office | 
at Geneva states that, at present, the question of | 
wages is one of the main problems confronting the 
Russian Soviet authorities and the trade union organi- 
sations. Early in 1931, the trade union Press suggested 
the calling of a conference on wages, which, however, 
did not take place until October. Again, at a con- 
ference on management held at the end of November, 
a number of reports were submitted on wage questions. 





| union organisations at the next renewal of collective 


| account will be taken of the special conditions in each 


raised on an average to 80 percent. As from January 1, 


branches of industry, one for workers employed by 





Still more recently, the General Council of Trade Unions 
issued guiding principles to be adopted by the trade 


agreements. These principles, like the resolutions | 
adopted at the above conferences, are based on the | 
recommendations made in June by Mr. Stalin, General | 
Secretary of the Communist Party. They are intended 
throughout to replace the old wage system, which 
favoured the equalisation of wage rates, by new 
methods, making allowance for the differences between 
easy and arduous work and between skilled and un- 
skilled labour. Measures similar to those recently 
applied in the coal and metal industries will be intro- 
duced in all branches of national activity, but due 


branch of production. 


Payment at piece rates or job rates will be made 
whenever technical conditions allow, and the propor- 
tion of workers paid at job rates, which in May, 1931, 
was roughly 64 per cent. (63 per cent. in 1930) will be 


1932, two distinct rates of wages are introduced in all 








co-operative trading institutions, restaurants and dining 
‘tons gross trading as far as Mediterranean and Black 


the job, the other for workers employed by the hour. 
These rates are calculated so as to make piece-work 
more advantageous for the workers. All allowances 
and extra wages are abolished, as well as extra pay 
earned by workers on time rates, for whom, however, 
a system of bonuses for good work is established. 
Methods of calculating wages are simplified, so that 
the worker may ascertain each day what he has earned. 





On October 1, 1931, a graduated scale of piece rates, 
under which work performed in excess of the prescribed 
task is paid for according to a progressive scale, was 
already being applied to 25 per cent. of the total number 
of workers. This system has led to a considerable 
increase in output, and has lowered the frequency rate 
of stoppages and unjustified absence. Nominal wages 
increased by 11-8 per cent. during the first seven 
months of 1931. The trade unions are, however, 
required to see that this does not lead to a rise in costs. 
The general wage fund will be increased to 
25,000,000,000 roubles in 1932 (19,000,000,000 roubles 
in 1931), but the rise in wages in the other branches 
of production will not be so high as that recently intro- 
duced in the coal and metal industries. The present 
system, which provides for a simultaneous revision of 
individual standards of efficiency in all branches of 
industry, will be dropped. When collective agreements 
are renewed this year a revision will be made only of 
really inadequate standards or those which can no 
longer be applied as the result of rationalisation. All 
efficiency standards will be fixed for one year and will 
not be modified, except when the results of rationalisa- 
tion, or other measures resulting in an increase in 
individual output, necessitate it. 





Under the award of an arbitrator appointed by the 
Minister of Labour a new agreement has been reached 
affecting the German shipping industry. Its provisions 
are to remain valid until September 30 next, but the 
wage scales annexed to the agreement may be de- 
nounced by either party on one month’s notice, at 
any time after the end of this month, failing which, 
they will remain in force for periods of four months. 
An all-round wage reduction of 13-6 per cent. is 
effected, coupled with certain modifications as regards 
working hours and overtime. The agreement which 
has been superseded established the three-watch 
system for the deck staff in all ships over 2,000 tons 
gross, irrespective of the trade in which they were 
engaged; and for the engine-room staff in all ships 
over 1,600 tons gross, as well as in those over 1,000 tons 
gross trading to Atlantic ports of Western Europe and 
ports in the Mediterranean and Black Sea. These pro- 
visions have been modified by raising the limit for the 
deck staff to 2,600 tons gross; while work in the engine 
| room may be organised in two watches in ships under 
2,000 tons gross trading to North Sea and Baltic ports, 
to Norwegian ports as far as Trondhjem inclusive, to 
ports in Great Britain and Ireland, and to French 
Atlantic and Channel ports ; and in ships under 1,600 





Sea ports, as well as to ports in West Africa north of 


| Latitude 12 deg. N., the Cape Verde and Canary 
| Islands, and Madeira. 


At sea, day-workers are required to work nine hours 
a day, instead of eight-and-a-half; and eight, instead of 
seven-and-a-half, in the tropics. In port the eight-hour 
day is, in principle, maintained for all work: but one 
hour’s overtime without payment may be required, 
outside tropical waters, for preparing to load, unload, 
and clear. In reckoning night watch duty, ten hours’ 
watch for deck hands, and nine hours for others, is to 
be deemed equivalent to eight normal working hours. 
Overtime may be compensated by time off in port on 
the basis of one day off for eight hours’ overtime, but 
if this is not granted it is to be paid for at overtime 
rates. 


At a meeting in Manchester on Tuesday, the Central 
Committee of the Cotton Spinners and Manufacturers 
Association had under consideration a letter from the 
Weavers Amalgamation on the more-looms question. 
No definite decision was arrived at and the discussion 
was adjourned for a week. The employers, it will be 
recalled, insist on the withdrawal of two clauses in the 
operatives proposals as a preliminary to resumption of 
the joint conference on the question. These clauses 
ask for a minimum wage of 50s. per week, and per- 
centage additions for weaving wider and better cloths. 








CaTaLocuges : Erratum.—We regret that by a typo- 
graphical slip on page 28 ante, in a notice headed Railway 
Azle Boxes, we made a reference to Timkin tapered-roller 
bearings although the makers’ name was given correctly 
as Messrs. British Timken, Limited. 
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THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 
(Continued from page 46.) 


| ford, showed a range of electrical measuring instru- 
| ments, but their most interesting exhibit was un- 
doubtedly the Tong-Test instrument which we 
| illustrate in Figs. 5 and 6. This instrument enables 

Iw continuing our account of the exhibits in the | the current flowing in a cable or other conductor 
trade section of the exhibition of scientific instru-| to be measured without breaking the cable to insert 
ments and apparatus arranged by the Physical|an ammeter, and unlike the split-core current 
and Optical Societies, we may mention that a/ transformers, also available for this purpose, can 
range of indicating and recording instruments for| be used on direct-current as well as on alternating- 
various applications was shown by Messrs. Ever-| current systems. The iron system consists of two 
shed and Vignoles, Limited, Acton Lane Works,| packs of iron stampings, one of which is fixed 
Chiswick, W.4. The exhibit included insulation | while the other is hinged to a die-cast frame of 
and resistance testing sets, workshop ohmmeters,| aluminium alloy. They are mounted to form a 
the Dionic water tester, and the Evershed-Midworth | ring with two gaps, one a machined butt joint and 
distant repeater control system, most of which|the other of a suitable shape to accommodate the 
have been dealt with in our columns on previous| movement of a detachable measuring instrument 
occasions. We noticed, however, a recent addition | of the moving-iron type. The movement, which is 
to the well-known “ Megger”’ type of instruments, | mounted in sapphire jewel bearings and is provided 
known as the “ Meg’ earth tester. The importance | with a pneumatic damping device, is contained in, 
of actually measuring the resistance of all earths on| and is integral with, the sealed Bakelite housing 
a system is obvious, and to facilitate this, the|of the measuring instrument, which is shown 
firm some time ago, developed the Megger earth| removed from the iron circuit in Fig. 6. The 
tester. Since the introduction of this, however, a| measuring instrument, which is held in position on 
demand has arisen for a lighter and less expensive | the frame by spring clips, and is registered by dowel 
instrument capable of carrying out systematic tests! pins, is made in four interchangeable ranges giving 











Fia. 5. Tona-Test INSTRUMENT IN USE; Messrs. CROMPTON PARKINSON, LIMITED. 


in a simple and expeditious manner. The Meg, maximum readings of 50, 100, 150 and 200 amperes, 
earth tester, which has been designed to meet this respectively ; in each case the first scale marking 
demand, operates on the same principle as the | is at one-tenth of the maximum reading. 

Megger earth tester, giving direct readings in As will be clear from Fig. 6, the hinged portion of 


| Messrs. Ferranti, Limited, Hollinwood, Lancs., 
| showed a full range of instruments for direct-current, 
| alternating-current, audio-frequency. and radio- 
| frequency measurements, including instruments of 
the moving-coil, moving-iron, thermal and electro- 
static types, cell testers, clip-on ammeters, &c. 
An interesting exhibit was a precision current 
transformer of Mumetal, which, when tested at 
15 v.-a. burden, non-inductive, had a maximum 
ratio error of 0-1 per cent. down to one-fifth full 
load, and a maximum phase angle of 15 minutes. 
In addition, a National Physical Laboratory test 
curve for a 2,000/5 ampere current transformer 
made by this firm was shown, in which there was 
no ratio error from 125 per cent. to 5 per cent. 
| primary current, and a phase angle of only 1 minute 
over the same range. The tests were made at 
5 v.-a. and 15 v.-a. burdens. An imposing display 
| of the electric mains clocks, referred to on page 796 
of our last volume, was also made, and we noticed 
in this connection a model of a self-starting slow- 
speed synchronous motor which is being developed 
|for horological purposes. Messrs. Ferranti also 
showed self-contained test sets for the rapid indica- 
tion of resistance values to within a few per cent. 














6. Tone-Test INSTRUMENT WITH PaRTs 


ohms of the resistance to earth without any calcula-| the iron circuit is controlled by a trigger located | 


tion or adjustment in the reading ; moreover, it is | close to the handle, so that the instrument can be 
unaffected by soil electrolysis or vagrant currents. | operated with one hand. To take a reading, the 
The Meg earth tester similar in appearance | iron circuit is opened by the trigger and allowed, 
to the Meg insulation tester, the ohmmeter and | by means of a spring, to close round the conductor, 
generator being contained in a cast-aluminium case. | as shown in Fig. 5. On alternating-current circuits, 
The latter measures 5} in. by 9} in. by 6} in., and | the accuracy is within the limits specified for first- 
the weight of the instrument is under 8 lb. The | grade instruments, and on direct-current circuits, 
case is fitted with three terminals, one of which is | second-grade accuracy can be obtained if the pre- 
placed near the gonérator handle and is marked | caution is taken of opening and closing the iron ring 
‘earth, while the other two are located at|immediately before the reading is taken. This 
the ohmmeter end and are marked P and C| reduces the error due to hysteresis, which might 
respectively. The first-mentioned terminal is con- | otherwise be considerable if the current in the con- 
nected to the earth plate or metal structure of which | ductor was rising or falling slowly when the reading 
the resistance to earth is to be measured, and two | was being taken. 
spikes, one connected to each of the terminals | current circuits even if the cable is of the single- 
marked P and C are driven into the ground/core armoured type, or is enclosed in a steel 
about 50 ft. from the earth plate and the same | conduit. It should be noted that the instrument 
distance from each ot .er. 
designed that the resistance which the temporary 
testing spikes make with the earth does not materially | 
affect the accuracy of the readings. If available, | test instrument, which was illustrated and des- 
a water main can be used in place of the spikes, | cribed on page 85 of our 131st volume, was also 
the two terminals then being connected together | exhibited, and we note that this instrument can be 
and tothe main. The instrument has been designed | used for measuring power and determining power 
to give as wide a range as possible on a single | factor, as well as for cable-fault location, testing 
scale, so that the scale is very open near the zero|current transformers, &c. We also noticed a 


1s 


course, increases its reliability. 
An improved form of the firm’s alternating-current 


Readings can be taken on direct- | 


The instrument is so|does not contain a transformer winding, which, of | 


end and closes up rapidly towards the maximum 
readings. The most usual range is from zero to 
300 ohms, in this range readings up to 30 ohms 
can be obtained to within a fraction of an ohm. 
Other ranges available are 0 to 600 ohms, and 0 to 
1,000 ohms. 


Messrs. Crompton Parkinson, Limited, Chelms- 


portable form of single-element dynamometer watt- 


meter, moving-iron instruments in which Mumetal | 


is used to enable sub-standard accuracy to be ob- 
tained with low-cost apparatus, moving-coil uni- 
versal indicators and other instruments of this type, 
as well as galvanometers, bridges, resistances, 
| potentiometers, &c. 


i 
| 
| 


| without involving any calculations. An easily 
replaceable 3-volt torch battery is provided, with 
means for adjusting for the voltage drop of the 
| battery during its life. We may also mention a very 
| small and light phase-rotation indicator, which is a 
| very serviceable instrument for meter engineers and 
others who have to connect up three-phase gear. 
| The instrument weighs only 9 oz., and the standard 
model is suitable for voltages ranging from 40 to 500. 
| We illustrate in Figs. 7 and 8, on page 69, 
|examples of two forms of contact or surface ther- 
| mometers, suitable for measuring the temperatures 
of hot surfaces, such as the hot plates of electric 
cookers, or the heated rollers of calenders, textile 
|and paper-making machines, &c., which formed 
part of the exhibit of Messrs. Foster Instrument 
Company, Letchworth, Herts. In the instrument 
|shown in Fig. 7, the thermocouple is composed of 
strips of copper and alloy, the hot junction being 
jat the centre of the bridge of insulating material 
|shown on the left. The couple can be readily 
changed by removing the terminal screws, fitting 
the new couple, and screwing up the brass blocks to 
stretch the couple tightly over the insulating bridge. 
The current generated when the couple is applied 
| to a hot surface is led by compensating cable to a 
|miniature indicator of the firm’s well-known 
|“ Resilia ’ moving-coil type, which is practically 
| shock and vibration proof, and is also fully shielded 
| magnet ically. The cold junction is situated inside 
|the indicator case, and a mercury thermometer 
| is fitted on the stem of the indicator to show what 
the actual cold-junction temperature is. This type 
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of pyrometer is used for hot rolls and can also be 
applied to the lagged surfaces of steam pipes, &c. 
The pyrometer illustrated in Fig. 8 is suitable 
for use on hot plates, moulds, or any class of hot 
surface other than rolls or lagged pipes. It differs 
from the instrument previously described in that the 
type of thermocouple used consists of alloy wires of 
dissimilar metals terminating in a copper disc. 
The latter is spring loaded to ensure perfect contact 
with the surface of which the temperature is to be 
measured, and is also surrounded by a highly- 
polished convection shield. In another form shown, 
the thermocouple and convection shield were 
hinged, so that they could be turned through an 
angle of about 300 deg. relatively to the supporting 
stem. This form is particularly useful when the 
temperatures of surfaces which are difficult of access 
have to be measured. 

An optical instrument, known as the Introscope, 
and used for examination of the interior surfaces of 
tubes, bores, gas bottles, &c., which formed part of 
the exhibit of this firm, was illustrated and described 
on page 240 of our 131st volume, but we may men- 
tion the portable potentiometer also shown. This 
is arranged in a light suit-case type of container, and 
is intended for testing thermocouple pyrometers, 
although it is also available for other low-voltage 
measurements. It is provided with two scales, one 


by Messrs. Muirhead. In conjunction with a 
1,000-cycle phonic motor, such a fork may be used 
as a time standard, that actually exhibited giving 
an accuracy equal to that of an observatory clock, 
with the additional advantage that sub-division 
to 0-001 sec. may be obtained with precision. The 
fork is of Elinvar, as usual, but the method of 
mounting has been modified to ensure the minimum 
loss of energy through the support. The driving 
circuit consists of two valves coupled by an air-core 
variable mutual inductance, which is adjusted to 
give the minimum fork amplitude consistent with 
reliability. The fork is suspended in a brass 
cylinder maintained at a constant pressure, the 
cylinder being surrounded by a toluene regulator 
and placed in an oven in which the temperature is 
maintained constant to within 0-01 deg. C. The 
oven and valve equipment are built into one unit, 
| and two independent output circuits are provided 
so that a 1,000-cycle phonic motor may be operated 
for check purposes, independently of any other 
|purpose for which the fork is required. The 
frequency is constant to within one part in several 
millions. 

Among the electrical exhibits we may mention 
that of Messrs. Igranic Electric Company, Limited, 
Elstow-road, Bedford, who showed apparatus for 
the automatic starting, stopping and speed regula- 
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Surrace Pyrometer ; Messrs. Foster INSTRUMENT COMPANY. 

















Fie. 8. SurFaAcCE PYROMETER WITH CONVECTION 


of which may be used for setting the cold-junction 
temperature, the other being used for reading the 
residual e.m.f., thus facilitating reference to a 
temperature graph. If required for use with one 
particular type of thermocouple, the scales can be 
calibrated to read directly in degrees, Centigrade or 
Fahrenheit. The galvanometer used has a Resilia 
spring mounting and can, with care, be read to 
0-01 millivolt. 

Messrs. Muirhead and Company, Limited, Elmers 
End, Beckenham, Kent, showed, among many 
other interesting exhibits, an oscillograph designed 
for the purpose of providing a simple instrument for 
the investigation of variable and transient pheno- 
mena by relatively inexperienced operators. Three 
vibrators are provided, and simultaneous records 
can be obtained with these, either visually or photo- 
graphically. The vibrators have been designed 
to make re-stringing a relatively simple matter, 
and the natural frequency of each may be varied 
between considerable limits. In low-frequency 
wi rk, using a long suspension of fine silver strip, a 
Sensitivity of about 2 tm. per milliampere is obtained 
with a scale distance of 55cm. For work on circuits 
where sufficient power is available, the octagonal 
Viewing mirror may be driven by a phonic motor 
built into the instrument, giving a stationary image 
on the viewing screen. 

We may also mention a 1,000-cycle valve main- 


Suretp; Messrs. Foster INstRUMENT COMPANY. 


tion of electric motors by devices actuated by 
pressure differences, differences in liquid levels, 
thermostats, timing gear, push-button switches and 
mechanically-tripped switches. Protective relays 
for polyphase motors, combining overload and phase- 
| failure releases, and a new inductive time-limit 
| system of control for direct-current motors, were 
also shown. 

At the stand of Messrs. The Record Electrical 
Company, Limited, Broadheath, Manchester, we 
noticed a range of their well-known “ Cirscale ” 
moving-iron and moving-coil type measuring instru- 
ments, with scales varying from 2} in. to 16 in. in 
diameter. A variety of electrical tachometers was 
also shown. These include an electrical generator, 
which produces an electro-magnetic force propor- 
tional to the speed of the rotating body to which it 
is coupled, and a voltmeter calibrated to read directly 
in revolutions per minute. They are made in light- 
weight form for aircraft, in a watertight form for 
ships, and in another form for general use. The 
two last-mentioned types are designed for continuous 
running for long periods without attention, and differ 
only in the design of the external housings. The 
armature and field magnets of the generators are 
completely enclosed in a cast-iron casing, so that 
they are effectually screened from the influence of 
external magnetic fields. In the general-purpose 
type, the case is dustproof and splashproof, while 








tained tuning fork, due to Dr. D. W. Dye, shown 





in the watertight type, packing glands are also 


} 
provided round the shaft and in the terminal box. 


In each case, the output of the generator is sufficient 
to operate several indicators, which may be of the 
firm’s Cirscale or edgewise patterns. A range of 
portable instruments was also shown, including the 
firm’s change-coil testing set, which consists of two 
separate movements arranged in one case, the volt- 
meter being provided with five ranges covering from 
1 to 750 volts, and the ammeter having six scales 
covering from 1 to 600 amperes. Other portable 
instruments shown included precision moving-iron 
voltmeters and a range of insulation-testing instru- 
ments. We may also mention the Cirscale work- 
shop ohmmeter having three ranges, which may 
be either 0 to 100 megohms, 0 to 1,000 ohms and 
0 to 10,000 ohms, or 0 to 500 ohms, 0 to 5,000 ohms 
and 0 to 50,000 ohms. This instrument, it is 
claimed, is quick in action, has dead-beat movement, 
and is direct reading, the readings being made on a 
scale 16 in. in length. It can be operated from dry 
cells or accumulators, or, with the addition of a 
suitable resistance, from direct-current supply mains. 
It is intended for use by coil winders and manu- 
facturers generally. 

The exhibits of Messrs. H. W. Sullivan, Limited, 
Leo-street, Peckham, 8.E.15, may be divided into 
apparatus for measurements at radio and audio 
frequencies, telephone-cable testing equipment and 
direct-current measuring apparatus. In the first- 
mentioned category was included the Sullivan- 
Griffiths generating sub-standard wavemeter, which 
covers the wavelength range from 150 m. to 
10,000 m. with an error of only one part in 20,000 
over long periods. The complete wave-meter is 
illustrated in Fig. 9, on page 70, the tuning con- 
denser being shown in Fig. 10, and a diagram of con- 
nections in Fig. 11. It consists of a simple resonant 
circuit in which continuous oscillations are generated 
by a negative-resistance device, viz., a screened- 
grid valve which obviates the need for a reaction 
coil. Employed in this way, the valve shunt to the 
resonant circuit is of such high impedance that varia- 
tions of the potentials on the electrodes have a 
negligible effect on the frequency. In Fig. 11, C, 
is the main series-gap variable condenser, of which 
the construction is illustrated in Fig. 10, and L one 
of the range coils completing the resonant circuit. 
The screened-grid valve V is connected to the 
circuit, as shown, and is included in the main earthed 
screen of the wavemeter. It will be seen that the 
resonant circuit is merely shunted by the conduc- 
tance and capacity between the anode and screen 
grid of the valve. In order that any instability of 
this inter-electrode capacity shall be negligible in 
its effect upon the generated frequency, the valves 
used have small inter-electrode capacities and rigid 
electrode systems. Any slight differences between 
the inter-electrode capacities of two different valves 
can be compensated for, when the valve is changed, 
by means of the small condenser C, in Fig. 11, which 
is also visible in Fig. 9. In the side of the screening 
chamber, as shown in Fig. 9, is a control panel to 
permit the simple adjustment of the various poten- 
tials to the values given on the calibration certificate. 

Another interesting exhibit by Messrs. Sullivan 
was a standard harmonic wavemeter with tuning- 
fork frequency control. In this, two harmonic- 
rich multivibrators, having fundamental frequencies 
of 1,000 cycles and 20,000 cycles per second, are 
controlled by a separately mounted standard valve- 
maintained tuning fork having a frequency of 
1,000 cycles per second. This fork is essentially of 
the Dye Elinvar type, and is mounted in two sealed 
concentric chambers of which the outer chamber is 
an oil bath fitted with a heating element governed 
by means of a regulator of the toluene-mercury 
type; this gives a temperature control to within 
less than 0-1 deg. C. The frequency of the fork is 
adjusted to within one part in 10° of its nominal 
value and, since its temperature coefficient is ot the 
same order, the frequency is entirely independent 
of laboratory temperature changes to within one 
part in 10°. Since the accuracy of the wavemeter 
throughout its whole range from 250 m. to 30,000 m. 
depends solely on that of the fork, temperature 
control of the remainder of the apparatus is un- 
necessary. The various units are, however, mounted 
in a number of cast aluminium-alloy cases, which 





render the equipment suitable for use in tropical 








7O 





climates. One of the units contains the multi- 
vibrator which provides the harmonic frequencies, 
another the resonant circuit of high magnification 
for the selection of the desired harmonic frequency, 
while a third provides the necessary selective ampli- 
fication of the selected harmonic together with the 
local high frequency with which the selected har- 
monic is to be compared. The complete equipment 
also includes a synchronously-driven clock by which 
the frequency of the fork is kept under direct 
observation for accuracy and stability. 

A Lucas-Sullivan quartz controlled multi-vibrator 
wavemeter, with a range of 100 to 15,000 m., 
was also shown, and we may also mention a simple 
and inexpensive device designed to facilitate the 
exact matching of the “ ganged ” tuning condensers 
now commonly employed in wireless receiving 
apparatus. This consists of two independent 
radio-frequency valve generators of high-frequency 
stability which are completely screened from each 
other except for a well-defined minimum coupling 
which gives the necessary interference. Into the 
resonant circuits of the generators are inserted 
adjacent pairs of units of the ganged condenser 


‘described in 
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540, and of the latter on page 746, both in our last 
volume. 

A new development of the well-known Muto- 
chrome, known as the Textile Mutochrome, and 
especially intended for the trial of colour designs in 
woven textiles, was also exhibited. With this 
instrument, an infinite range of variations in the 
colours of individual groups of threads in the weave 
can be observed without the necessity of running 
trials. An ingenious system of producing the 
projection slides of the elements of the pattern has 
been evolved, and at one stage it employs a slightly 
modified form of typewriter to produce an enlarged 
reproduction of the thread crossings from the con- 
ventional point-paper design. 

Apparatus of the Benoit, Fabry and Perot type 
for the measurement of the metre in wavelengths of 
light was represented by the one-metre etalon, 
complete with its stand and cover, and a photograph 
of the complete assembly of a set of apparatus 
destined for the Consiglio delle Ricerche, Rome. 
Similar apparatus made some years ago for the 
Imperial Japanese Government was illustrated and 
ENGINEERING, vol. cxviii, page 491 


emergent monochromatic light. The direction of 
the emergent pencil is constant and in line with the 
incident light from the source. Other items of 
interest exhibited were new mirror mounts for th 
Hilger interferometer with a screw and lever adjust- 
ment which is capable of very delicate positive 
movement, a new type of photometer for use in the 
ultra-violet, and one of the firm’s industrial and 
research spectrophotometers containing certain 
mechanical improvements, and a novel optical 
system which gives considerably increased accuracy. 

Of the exhibits of Messrs. R. and J. Beck, Limited, 
69, Mortimer-street, London, W.1, we can only 
mention Dr. Dobson’s photo-electric spectrophoto- 
meter for measuring the amount of ozone in the 
upper atmosphere. Ozone, it appears, has a strong 
absorption band between 2,300 A.U. and 2,200 A.U., 
and the amount of ozone present in the atmosphere 
is determined by measuring the relative intensities 


| of two wavelengths in the solar spectrum, chosen so 


that while one is strongly absorbed by ozone the 
other is unaffected. Formerly the amount of ozone 





was measured by taking photographs of the solar 
spectrum and finding the relative intensities of 
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Fig. 9. 


under test. The two generators are carefully 
matched for frequency equality and for rate of 
change of frequency with capacity, so that if a 
perfectly matched condenser is connected to the 
set, the sharp heterodyne beat note heard in a tele 
phone is unvaried throughout a complete rotation 
of the test condensers. At any point where the 
matching is imperfect, the adjustment of a single 
dial will restore the beat note and will also indicate 


which of the units is the greater and the capacity | 
Capacities up to} 


difference to within 0-25 auF. 
550 uuF. can be matched in this way. 

Of the important exhibit of optical instruments 
and apparatus shown by Messrs. Adam Hilger, 
Limited, 24, Rochester-place, Camden-road, Lon- 
don, N.W.1, the item of most direct interest to our 
readers was a double interferometer, designed for | 
use in the comparison of gauges and similar articles 
and also employed in the production of the fused- 
silica plates for reflection echelons. It consists 
essentially of two Hilger interferometers, so arranged | 
that the mirror terminuting the path normal to the 
direction of vision is common to both. In place of 
this mirror, the plates to be tested are located side 
by side, so that any variation in thickness can be 
detected immediately. We propose to deal fully 
with this interesting instrument in a subsequent 
issue of ENGINEERING and need not, therefore, 
make further reference to it here. Two other of | 
Messrs. Hilger’s exhibits have been illustrated and 
described in ENGINEERING on previous occasions, | 
viz., the Blancometer for specifying the degree | 
of whiteness of nearly white materials, and the 
Spekker Steeloscope, which is a workshop spectro- | 
scope for the rapid identification of alloy steels. | 
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GENERATING SUBSTANDARD WAVE- 
H. W. Sutirvan, Liurrep. 
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(1924). Mention should also be made of a new type 
of Monochromator shown, which is of use through- 
out the region of transmission of quartz, of which 
material the dispersing medium is composed. It 
has an aperture of F/5 for the visible spectrum. 
The mechanism, which is controlled by a single- 
hand adjustment, acts upon both the dispersing 
system and the lens system in such a manner that 
the spectrum at the exit slit is maintained in exact 
focus throughout the range of the adjustment. 
A large drum with a helical scale is attached directly 
to the mechanism and is calibrated to read directly 
in wavelengths from 0-185, to 3,4. Not only is 
the adjustment for wavelength very exact, but the 


Particulars of the former will be found on page | design of the instrument ensures great purity of the 


Fig. 10. 


suitable lines from the spectrograph, but Dr. 
Dobson’s spectrophotometer avoids the delay 
|involved in developing and measuring the plates, 
| and is also much more sensitive, so that it is even 
possible to obtain observations by moonlight. 
The principle of the instrument is that, by means 
of a double spectroscope, the two wavelengths are 
isolated, and a revolving shutter provided allows 
them to fall alternately in rapid succession on to 
a photo-electric cell. The variations in the current 
from this cell are amplified by a valve amplifier, 
and, after rectification, are recorded on a micro- 
ammeter. By means of an optical wedge, the 
stronger wavelength is reduced in a known propor- 
tion until no current is shown in the microammeter, 
when the intensities of the two wavelengths will be 
equal. The reading of the wedge is, therefore, a 
measure of the relative intensities of the two wave- 
lengths and, making due allowance for the altitude 
of the sun, of the amount of ozone in the atmosphere. 
A complete observation occupies from 5 min. to 
10 min., and the measurements are obtained to 
within at least 1 per cent. The instrument has 
been designed primarily to study the connection 
between the amount of ozone in the atmosphere 
and the weather conditions. 

We noticed on the stand of Messrs. Bellingham 
and Stanley, Limited, 71, Hornsey-rise, London, 
N.19, a sensitive form of polariscope for examining 
quartz crystals for use in piezo-electric apparatus 
and various optical instruments. It consists 
essentially of a Nicol prism designed to give even 
polarisation over a wide angle. Over the Nicol is 
placed a diaphragm located at the focus of an 
object glass 2$ in. in diameter, and over this is 





the analysing system. The optical elements are 
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arranged so that a large and uniform field of view is 
obtained, and the crystals can be rapidly examined 
for internal faults not otherwise visible. The 
apparatus is also suitable for examining optical 
and other glass for strain, and also for examining 
celluloid models of mechanical parts on which 
stress tests are to be carried out. The whole 
apparatus is mounted on a cast-metal saddle, and 
can be fixed at any convenient angle by means of a 
clamp. The fixed part is designed to be clamped 
to a bench or table, and a lamp is mounted on an 
adjustable rod to provide a source of light for the 
polariser. 

Other items of interest on this stand were a 
photoelectric cell and Lindemann electrometer 
arranged for measuring short time intervals, such as 
the speeds of photographic shutters, a polarimeter 
attachment for spectrographs, and a new form of 
sector photometer also for attachment to a spectro- 
graph, as well as a selection of polarimeters, refracto- 
meters and spectrometric apparatus for general 
laboratory use. 

Messrs. C. F. Casella and Company, Limited, 
Regent House, Fitzroy-square, London, W.1, 
showed one of their observatory barometers, in which 
a novel method of reading the height of the mercury 
column is used. In place of the usual sliding 
vernier, which can only be set approximately to 
the top of the column, a very fine point fused into 
the tube is lowered by a rack and pinion until it 
comes into contact with the mercury surface. 
This point and its reflection on the mercury are 
brought into exact coincidence with the aid of a 
microscope, the eyepiece of which is located, by 
means of a system of prisms, at a point close to the 
scale divisions. The barometer may be read to 
within 0-01 mm. The setting of the reading scale 
to the mercury surface in the cistern is made in a 
similar manner and to the same degree of accuracy. 
An improved form of Fortin barometer and the 
firm’s micrometer water level and pressure gauge, 
giving readings to within 0-01 mm. of water, 
were also included among their exhibits. 

(T’o be continued.) 








THE LATE MR. C. A. ROWLANDSON. 


THE news of the death of Mr. Charles Arthur Row- 
landson at his home in Durham Terrace, Bayswater, 
on January 2 last, will be received with regret by a wide 
circle in the profession. Mr. Rowlandson who retired 
on December 31, 1911, from the position of Engineer- 
in-Chief of the Great Central Railway, after having 
held that appointment for fifteen years, was the eldest 
son of the late Rev. John Rowlandson, Vicar of 
Kirby Moorside, Yorkshire, and was born on January 24, 
1846. He was educated at Tonbridge school and 
became an articled pupil of Messrs. Humphreys and 
Tennant, marine engineers, Deptford, London, in 
1862, and was made leading draughtsman in 1867. In 
the following year he secured an appointment in the 
uncovenanted Indian Civil Service as Engineer of the 
Inland Revenue (Stamp) Department, Bombay, and 
took out, erected and set to work steam plant and 
printing machinery. Owing to l-health, however, he 
was compelled to resign his appointment at the end of 
1871, and returned to this country. In 1872, Mr. 
Rowlandson was appointed engineer of large ironstone 
mines at Liverton, Yorkshire, by Messrs. Sir Charles 
Fox and Sons, subsequently, Messrs. Sir Douglas and 
Francis Fox. He remained in this position until 1882, 
part of the time being spent in inspecting engines, 
bridgework, railway plant, &c., in the North of England 
From 1882 to 1885 he was resident engineer, represent- 
ing Messrs. Fox, on the construction of the Scarborough 
and Whitby Railway, involving the building of an 
important viaduct over the river Esk. In 1885 he was 
appointed resident engineer and locomotive superin- 
tendent of the Mersey Railway and was in full charge 
of the equipment and, later, of the operation of the 
line. During his tenure of office, he carried out for 
Messrs. Fox the construction of the low-level station, 
under the Central Station, Liverpool. Mr. Rowlandson 
also acted as resident engineer for Messrs. Thomas 
Parker and Company, Wolverhampton, electrical con- 
tractors, during the construction and first working of 
the Liverpool Overhead Railway. Subsequently, he 
was resident engineer under Messrs. Sir Douglas and 
Francis Fox on the construction of the London end 
ind the terminus, at Marylebone, of the Great Central 
Railway Company’s extension to London. 

Mr. Rowlandson was appointed Engineer-in-Chief 
of the Great Central Railway in 1896, and during the 


these may be cited, the new railways from Neasden 
to Northolt, and, in conjunction with the Great Western 
Railway, from Princes Risborough to Ashendon Junc- 
tion, also extensive widenings at Manchester and 
Sheffield, a new avoiding line at Doncaster, new 
railways in South Yorkshire, and the equipment of the 
new Immingham Dock. As previously stated, Mr. 
Rowlandson retired under the age limit on December 31, 
1911. For some years afterwards, however, he acted as 
consulting engineer to the Company. Mr. Rowlandson 
was elected a member of the Institution of Civil Engi- 
neers on December 1, 1888, and was a past president of 
the Manchester Association of students of the Institu- 
tion. In’ 1895, he contributed to the Proceedings of 
the Institution a paper entitled “‘The Bold Street 
Extension Tunnel and Central Low-Level Station of 
the Mersey Railway.” 


THE LATE SIR HARRY B. RENWICK, 
BART. 


Sr Harry Benepetro Renwick, Bart., who died 
at Sidmouth, on Thursday, January 7, at the age of 72, 
though not an engineer, played a considerable part in 
the development of electricity supply in and around 
London, and was well known as an ardent supporter 
of private enterprise as opposed to municipal or public 
control in that industry. He was for many years 
chairman and managing director of the County of 
London Supply Company, a concern which, though to 
begin with, mainly confined its activities to providing 
a supply in certain metropolitan districts, has in 
recent years assumed more the likeness of a “ power” 
company and has extended its lines into the surround- 
ing areas, especially into the more rural parts of Essex. 
To some extent at least this was rendered possible by 
the erection of the Barking power station, which was 
opened by H.M. the King in 1925, and which is now 
scheduled to play a leading part in the supply of 
electricity to London. 

Sir Harry, who was the son of Mr. Andrew Renwick, 
was born at Windsor, on June 13, 1861, and was 
educated at Brunswick House and St. Mark’s School 
(now the Imperial Service College). He early became 
connected with the business side of electricity supply, 
and played a leading part in the attempts which were 
made some twenty-five years ago to rescue electricity 
supply in London from the chaotic conditions into 
which short-sighted legislation had plunged it. Though 
not successful in these attempts, the experience was 
useful in that it led to the formation of the Provincial 
Electric Supply Association, a body which comprises 
over 100 electricity supply companies and whose 
object is to safeguard the interests and increase 
the activities of those concerns. He also organised 
the case for the electricity supply industry before the 
Court of Referees on the excess profits tax, and 
secured an increase in the standard rate of interest. 
During the war he was Director of Feeding Stuffs at 
the Ministry of Food and was a member of several 
Government Committees. For these services he was 
made a Knight Commander of the Order of the British 
Empire in 1920 and was created a baronet in 1927. 
He was a vice-president of the Federation of British 
Industries and a member of the London and Home 
Counties Joint Electricity Authority. 








THE LATE SIR WILLIAM MILLS. 


Sm Wit.14M Mitts, the inventor of the Mills hand 
grenade, died at Weston-super-Mare on Thursday, 
January 7. To many of those of the generation 
which took an active part in the Great War this fact 
will conjure up many recollections, some realistic, 
some fantastic and some merely amusing. For over 
75,000,000 Mills grenades were consumed by the Allies 
during a few years, and their handling demanded 
not a little skill and was not unattended by risk to 
friend as well as to foe. Though the invention, or 
rather the adaptation, of this grenade will be Mills’s 
principal claim to fame, he himself stated that he 
had lost money by its development, and, as a matter 
of fact, it was but one of many products of an ingenious 
mind, some of the more successful of which, it is 
interesting to note, were designed to save rather than 
to destroy life. 

William Mills was born at Sunderland in 1856, and, 
after the usual school education in that town, was at 
the age of 14, apprenticed to Messrs. George Clark, 
Limited, with whom he served the full term of seven 
years. At the same time, he continued his theoretical 
studies, and after a period at sea, during which he 
gained considerable experience in the repair of sub- 
marine telegraph cables, obtained the first-class 
certificate of the Board of Trade as a marine engineer 
in 1884. In the following year he obtained a post as 
draughtsman in the Central Marine Engine Works, 
West Hartlepool, and was subsequently for a short time, 
assistant outside manager in the marine engine works 





years which followed many important works were 
carried out under his supervision and control. Among 


ever, he set up in business on his own account in 
the same town, and, besides carrying out general 
engineering work, established the first aluminium 
foundry in the United Kingdom. In fact, he may 
well be said to have been a pioneer in this branch 
of the metallurgical industry, since he devoted much 
/attention to the practical applications of aluminium 
and its alloys, and both before, during, and since the 
| war was responsible for turning out large quantities 
| of aluminium castings, especially for aeroplanes, at the 
factories he controlled in Sunderland and Birmingham. 
|In addition to the hand grenade, Mills invented a 
| boat-releasing gear, which was largely adopted on 
many British and foreign passenger steamers, and as 
a result, was awarded a hundred guinea prize by our 
contemporary Fairplay. 

William Mills was knighted in 1922. He was 
elected a member of the Institution of Mechanical 
Engineers in 1897, and was also a member of the 
Institute of Metals, besides being chairman of the 
Watt Memorial Trust. 








MODELS EXHIBITION. 


An exhibition of engineering models of a somewhat 
unusual character, in that it is combined with one of 
postage stamps, was opened on Wednesday, January 6, 
at Dorland Hall, Regent-street, London, and is to 
continue till Saturday, January 23. With the last- 
mentioned side of the exhibition we do not naturally 
propose to deal, but some comments on the collection 
of models may not be without interest to engineering 
readers generally. 

The models are chiefly concerned with forms of 
transport of practically every kind, and consist of loans 
from well-known firms, displays by various clubs of 
amateur makers and examples of the professional model- 
makers’ products. The first two classes are, generally, 
informative, and also make an appeal to the engineer 
interested in the history of his craft. The several 
models, for example, illustrative of road traffic problems, 
give a good idea of the scale of modern schemes. Thus 
the model of the proposed bridge over the River Humber 
between Hull and New Holland, lent by Sir Douglas 
Fox and Partners, Broadway Buildings, S.W.1, with 
one of Westminster Bridge beside it, is very striking. 
Similarly the various schemes proposed for the Charing 
Cross bridge are made clear by the fine official model, 
lent by the London County Council, and others by 
the London Society, Lancaster House, 8.W.1, and Mr. 
E. Herbert, 4, Hammersmith-terrace, W.6. Other note- 
worthy models of this class are a scale model of a 
bridged circus to eliminate all cross traffic on the level 
by Mr. H. W. S. Husbands, 6, Linthorpe-road, N.16, 
and one of a suggested air port for King’s Cross, by 
Messrs. C. W. Glover and Partners, Abbey House, 
Victoria-street, 8.W.1. 

Messrs. Kearney High-Speed Tube Railway Com- 
pany, Limited, 100, Victoria-street, S.W.1, demonstrate 
the proposed high-speed tube railway under the River 
Tyne between North and South Shields by a working 
model 100 ft. in length. The trains run on a single 
rail with an overhead guide rail. The model travels 
at the rate of 25 m.p.h. The stations are at street 
level and gradients of 1 in 7 are provided for. As is 
already no doubt known, the provision of steep 
gradients is designed to employ gravity as a motive 
power for part of the journey so that a considerable 
amount of operating current is saved. A scheme which 
we fear is rather premature for these hard times is 
illustrated by maps on the stand of The Roads Im- 
provement Association (Incorporated), 180, Clapham- 
road, 8.W.9. This consists of a proposed arterial road 
almost in a straight line from London to Chepstow, 
crossing the Severn at this town, and thence to Cardiff, 
with the objects of relieving congestion in South Wales 
and opening up the agricultural areas of the inter- 
vening country and establishing manufacturing areas 
in it. It is estimated to cost 5,000,0001. including the 
bridge. 

Of models connected with railways, there is a good 
display. One of the most interesting is the fine one- 
third scale model of the L.N.E.R. “ Flying Scotsman,” 
which is one of those used as working locomotives on 
the Romney, Hythe and Dymchurch Railway. From 
the historical point of view, Dr. R. L. Robertson’s 
collection of types is attractive. It may be observed 
that models form an excellent way of comparing types 
and getting an idea of relative proportions of the 
various parts of an engine. The real thing by the 
laws of perspective, frequently gives a more or less false 
impression, while the comparison of drawings is 
fatiguing. The display of the Omnibus Society, 4, 
Wellington-road, Bow, E.3, is new to us, and shows 
well the development of the present-day motor *bus. 
Electric traction is well represented, as are also air- 
transport, docks, road transport, &c. Of engineering 
firms showing models of their products may be men- 
tioned as typical, Messrs. Richard Garrett and Sons, 
Limited, Leiston; Messrs. Holman Brothers, Cam- 





of Messrs. J. Dickinson, Sunderland. In 1885, how- 


borne; Messrs James and Frederick Howard, Limited, 
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Bedford ; Messrs. D. Napier and Son, Limited, Acton ; 


Messrs. Hadfield’s Limited, Sheffield; and Messrs. 
Priestman Brothers, Limited, 28, Victoria-street, S.W.1. 
The exhibition has been organised by Messrs. London 
(West End) Exhibition Company, in conjunction with 
an Advisory Committee. 








CONTRACTS. 


Messrs. Campripcr Instrument Company, LIMITED, 
45, Grosvenor-place, London, 8.W.1, have received a 
contract through Messrs. The British Thomson-Houston 
Company, Limited, for 23 pattern R Unipivot indicators 
for the electric-supply substation at Wood Green. These 
instruments, which are mounted on a single long panel, 
will show the traction currents and line voltages at various 
»oints in the new of the London Electric 
Reilway Company. 

Messrs. Hick, HAroreEAvES AND Company, LIMITED, 
Soho Iron Works, Bolton, have been awarded contracts 
for the supply of evaporating plant for the 1930 extensions 
to the Barking power station of the County of London 
Electric Supply Company, Limited, and the 1931 exten- 
sions to the Vereeniging station of the Victoria Falls 
and Transvaal Power Company, Limited. 

Messrs. Ropert STEPHENSON AND Company, LIMITED, 
25, Victoria-street, London, 8.W.1, have received an 
order from the Ottoman Railway from Smyrna to Aidin, 
for two 2-8-2-type locomotives with six wheeled tenders. 
The total engine weight is 68} tons and the total tender 
weight 37} tons. 

Messrs. Avromatic TELEPHONE MANUFACTURING 
Comrany, Lowirep, Strowger Works, Liverpool, have 
received an order from the Dutch Government for upwards 
of 8,000 Strowger loading coils, installed in pots, each 
ranging from 98 to 106 coils capacity and of various 
inductances, for use on underground telephone cables 
in Holland. 

Messrs. Tue Westincnovse BRAKE AND Saxsy 
Srowat Company, Liurrep, 82, York-road, King’s Cross, 
London, N.1, have received an order from Messrs. 
Metropolitan-Cammell Carriage Wagon and Finance 
Company, Limited, Birmingham, for the brake sets 
required for the 60 all-steel 40-ton wagons for the 
Tientsin-Pukow Railway, purchased by the Chinese 
Government Purchasing Commission. 


extensions 








PERSONAL. 


Messrs. Grimston Exvecrric Toots, Limrrep, is the 
name of a new company which has been formed to take 
over the entire electrical tool business of Messrs. Grimston, 
Prichard and Plutte, Limited. The works and stores will 
remain at Grimston Works, 138, Lever-street, London, 
E.C.1, and the registered head office at Swinton House, 
324, Gray's Inn-road, London, W.C.1. 

Mason Richarp Mries has been appointed a local 
director of Messrs. Newton, Chambers and Company, 
Limited, Thorneliffe Llronworks and Collieries, near 
Sheflield 


Tue Mevcuerrt Mepvat or THe Instirvre or Fue. 
The Melchett Medal for the year 1931, the second to be 
awarded, will be presented to Professor W. A. Bone, 
F.R.S., by the President of the Institute of Fuel, Sir 
Hugo Hirst, at the Institution of Electrical Engineers, 
Savoy-place, Victoria-embankment, London, W.C.2, on 
February | next, at 6.30 p.m. The Medal is awarded 
annually to an individual of any nationality, whether a 
member of the Institute or not, who, in the opinion 
of the Council, has carried out either original research 
or professional, administrative or constructive work of 
an outstanding character, involving the scientific pre- 
aration or use of fuel, provided the results of such work 
ave been made available within recent date for the 
benefit of the community. Following the presentation, 
Professor Bone will deliver the Melchett Lecture, his 
subject being “ A Century of Fuel Economy.” Imme- 
diately following the meeting, Professor Bone will be 
the guest of the Institute at a dinner, to be held at the 
Connaught Rooms, Great Queen-street, Kingsway, W.C.2. 
Full particulars regarding the above function can be 
obtained from the secretary of The Institute of Fuel, 
53, Victoria-street, London, 8.W.1. 


SHIPBUILDING IN 1931.—-We conclude below our sum- 
mary of British shipbuilding in 1931, the first portion hav- 
ing appeared on page 13 ante. Two vessels, totalling 2,295 
tonsa, the larger of which was the 1,399-ton Camaguey, were 
launched at Hull by Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited.—Messrs. relay, Curle 
and Company, Limited, Gl.sgow, were responsible for the 
launching of two steamers, the Gartbrattan of 1,826 gross 
tons and the Courland of | 400 tons.—The total tonnage 
of the three steamships launched by Messrs. Cammell 
Laird and Company, Limited, Birkenhead, was 12,400. 
Included are the 7,400-ton Hilary and the 2,500-ton 


St. Andrew and St. David.—Messrs. Wm. Simons and 
Company, Limited, Renfrew, launched two dredgers 
aggregating 3,388 tons.-The total tonnage of the 


shipping launched at the Belfast, Glasgow and London 
= is of Messrs. Harland and Wolff, Limited, was 70,298. 

ne Belfast total of 46,134 tons includes the 28,000-ton 
M.8. Georgic and the 14,130-ton M.S. Highland Patriot, 
while the 21,212-ton Glasgow total includes the 8,375-ton 
oil-tank motorships Cliona and Conch, and the 4,413-ton 
8.8. Triona.——Messrs. Yarrow and Company, Limited, 
Seotstoun, Glasgow, completed H.M. river gunboat 
Falcon and launched the 2,400-ton flotilla leader Dubrov- 
nik for the Royal Yugoslav Navy, in addition to tugs 
and other small craft. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in each case. 

Trailers.—The supply of nine trailers of two tons 
capacity for the transport of crops. The State Domains 
Administration, Ministry of Finance, Cairo, Egypt ; 
March 12. (Reference No. G.X. 11,073.) 

Miscellaneous Articles.—A firm of soap and perfume 
manufacturers at Copenhagen desire to form connections 
with United Kingdom manufacturers in regard to the 
supply of aluminium boxes, tin tubes, metal boxes, metal 
and Bakelite caps for bottles and tubes, lead pencils, 
cellophane, and other goods. (Reference No. C.X. 3,784.) 





BOOKS RECEIVED. 


Darstellung der Gesamten Schweisstechnik. By Professor 
P. BARDTKE. Second edition enlarged. Berlin : 
V.D.1-Verlag G.m.b.H. [Price 12.50 marks.] 

Income Tax and the Professional Man (Including Sur- 
Tax). Ry K. Aptarp Cores. London: Crosby Lock- 
wood and Son. [Price 4s. 6d. net.] 

Department of Overseas Trade. Report on the Economic 
Conditions in Peru, August, 1931. By W. M. Gurney. 
London: His Majesty's Stationery Office. [Price 
2s. 6d. net.] 

Profit-Sharing and Co-Partnership. By 
Munpy. Third edition. London: Industrial 
Partnership Association. [Price 6d. net.] 

Transactions of the American Society of Civil Engineers. 
Vol. XCV, 1931. New York: Offices of the Society. 
[Price 12 dols.] 

University of Illinois. 





Ernest W. 
Co- 


Engineering Experiment Station 


| Bulletin No, 232. Run-off Investigations in Central 
Illinois. A Report of an Investigation. By G. W. 

| Prcxets. Urbana, Ill.: University of Illinois. [Price 
70 cents. | 

Cold Metal Working. By G. Perry van Levven. 
London : McGraw-Hill Publishing Company, Limited. 


[Price 13s. 6d. net.) 
Egyptian Government. 
| Report for the Year 1926-1927. 
| Government Press. [Price PT.20.] 


Ministry of Public Works, Annual 
Part II, Cairo: 








‘NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
| The Coal Trade-The difficulties of Welsh colliery 
| owners consequent on lack of trade, have been aggravated 
| by ashortage of shipping caused by stormy weather which 
| has delayed vessels in reaching port. This has meant 
| that coal, which should have been loaded, had to remain 
in trucks, with the result that wagons needed at collieries 
were not returned. At the same time, the hand to 
mouth policy adopted by consumers in purchasing has 
limited new orders, and collieries generally have been 
| compelled to rely on old commitments to clear current 
production. Notwithstanding numerous pit stoppages. 
supplies were excessive to requirements, and shippers 
experienced no difficulty in obtaining either large or small 
at the schedule of minimum prices based on 19s. 6d. 
for best Admiralty large, and 13s. 6d. for best smalls. 
The news that the Italian Government had imposed a 
landing surtax of 9d. per ton on seaborne coals was 
regarded as another handicap to the export trade, though 
the information that the French surtax of 15 per cent. 
on British coal would be removed from Monday next, 
in respect to coking coal, was welcomed. 

Docks Traffic._-The seaborne traffic of the South Wales 
docks of the Great Western Railway Company, amounted 
to but 27,876,612 tons in 1931, which was 19,300,000 tons 
or 40 per cent., less than in 1913, the peak year, and 
7,100,000 tons, or 20 per cent., below that of 1930. The 
export trade at 23,907,754 tons was 18,100,000 tons, or 
43 per cent., lower than in 1913, and 6,200,000 tons, or 
20 per cent., behind that of 1930, while imports at 
3,968,858 tons were 1,200,000 tons or 24 per cent., less 
than in 1913, and 900,000 tons or 19 per cent., below 
that of 1930. Exports of coal and coke at 21,747,464 

| tons were 5,600,000 tons, or 20 per cent., less than in 
1930, but imports of iron and steel at 847,778 tons were 
49,000 tons greater than in 1930, and 169,000 tons 
above the 1929 quantity. 

Iron and Steel.—\Imports of iron and steel last week, at 
7,891 tons, compared with 21,809 tons in the previous 
week, and were for the first time for three months below 
the pre-election weekly average of 15,000 tons and less 
than the average of 27,491 tons for the last ten weeks of 
1930. The reduction was partly due to delays to shipping 
and partly to the fact that Continental stocks have been 
greatly diminished since the election. Exports of iron 
and steel goods last week totalled 20,502 tons, against 
6,968 tons in the previous week. Shipments of tin-plates 

|} and terne-plates were raised from 5,105 tons to 11,284 
tons, of back-plates and sheets from 425 tons to 1,400 tons, 
galvanised sheets from 732 tons to 3,920 tons and of 
other iron and steel goods from 697 tons to 3,898 tons. 


New Coal Washery—A new coal washery, representing 
the largest of its kind in existence and capable of handling 
300 tons of raw coal a day, was set in motion yesterday 
by Lady Beynon at the South Celynen Colliery, New- 
bridge, Monmouthshire. Erected at a cost of about 
50,0007. by Messrs. Nortons (Tividale), Limited, the 
whole of the plant is of British manufacture. Sir 
John Beynon, Bart, G.B.E., chairman of the Ebbw | 
ad 


Vale Steel, Iron and Coal Company Limited, presided 
the opening ceremony 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron T'rade.—Business in Cleveland pig 
iron is quiet, but the limited make is almost absorbed 
by needs of producers’ own consuming departments. 
The small surplus output available for sale is insufficient 
for market requirements, and stocks—which are far from 
large—are being steadily drawn upon. Second hands 
hold little iron, and are not at liberty to deal with princi- 
pal home consumers, ironmasters reserving to them- 
selves the right to supply these customers direct. A 
few further small sales to the Continent have been put 
through by both makers and merchants, but the bulk 
of the business passing is on home account. Producers 
adhere firmly to the following fixed minimum prices : 
No. 1 grade, 61s. ; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. 


Hematite-—Outputs of East Coast hematite pig are 
to be increased this month by the transference of a 
furnace at the Cleveland Ironworks of Messrs. Dorman 
Long and Company, at present running on ferro-alloys, on 
to the production of hematite. Stocks are fairly large, 
but are decreasing. Merchants have substantial parcels 
to offer, and are keen to reduce their holdings. Quota- 
tions are not definitely fixed and terms of contract vary 
considerably after individual bargaining. Rather less 
than 65s. is understood to have been accepted for ordinary 
qualities, but makers still ask up to 66s. 

Foreign Ore.—There is no activity in foreign ore. 
Merchants are unwilling to quote and consumers are 
still off the market. 


Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke have ample supplies of their own make, 
and are not buying. Sellers have large stocks, but 
refuse to reduce quotations below the basis of good 
average qualities at 17s., delivered to works in this 
district. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel quotations are steadily maintained, 
though in nearly all branches orders are still greatly 
needed. Principal recognised market rates stand :— 
Common iron bars, 101.; best bars, 101. 108.; double 
best bars, 1lll.; treble best bars, 11l. 10s.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 52. 10s.; steel billets (medium), 61. 12s. “6d. ; 
steel billets (hard), 7/7. 2s. 6d.; iron and steel rivets, 
111. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; 
steel joists, 8/. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9/. for smaller 
lots; fish plates, 12/. 10s.; black sheets (No. 24 gauge), 
8i.; and galvanised corrugated sheets (No. 24 gauge), 
91. 5s. 


Scrap.—There is more activity in scrap, and values of 
some descriptions tend upward. rings are 26s. ; 
turnings, 32s. 6d.; light cast iron, 38s. to 40s.; heavy 
cast iron, 45s.; machinery metal, 47s. 6d.; and heavy 
steel, 408. to 428. 6d. 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 


Scottish Steel Trade.—A general start has been made 
this week at most of the Scottish steel works, but reports 
do not point to a heavy accumulation of specifications. 
A fair number of orders however, has been received, and 
as inquiries of a general nature are moderately good, 
the prospects are possibly a shade better than they were. 
For shipbuilding steel, the outlook is far from good as 
no new contracts have been reported lately. In the 
black steel sheet trade there is quite a lot of work on 
hand, and although bookings have not been very heavy 
during the t week or two there are many inquiries 
in the market which producers here are very hopeful of 
fixing up. The following are the current prices :— 
Boiler plates, 9/. per ton; ship plates, 8/. 15s. per ton ; 
sections, 8/. 7s. 6d. per ton; black steel sheets, }-in., 
7l. 108. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 10/. 5s. per ton, all delivered at Glasgow 
stations. 


Malleable Iron Trade.—In the West of Scotland 
malleable-iron trade the outlook is not too promising, 
as specifications have not accumulated to any marked 
extent during the holiday period. The unsettled state 
of world conditions generally is preventing buyers from 
coming into the market and the demand for bar iron is 
very poor. The re-rollers of steel bars are also still rather 
quiet, and their prospects are not very bright at the 
moment. The market quotations are as follow :— 
“Crown ” bars, 9/. 158. per ton for home delivery, and 
9i. 58. per ton for export; and re-rolled steel bars, 
61. 58. per ton for home delivery, and 61. 2s. 6d. per ton 
for export. 


Scottish Pig-lron Trade.—Conditions in the Scottish 
»ig-iron trade show little change, and the holiday break 
~ not brought forth much fresh business. Stocks are 
still ample to meet the current demand which is small, 
both on home and export aceount. To-day’s prices are 
as follow :—Hematite, 68s. 6d. per ton, delivered at 
the steel works; foundry iron No. 1, 72s. per ton, and 
No. 3, 69s. 6d. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments—The shipment of 
Scottish pig-iron from Glasgow harbour for the week 
ending last Saturday, January 9, only amounted to 
169 tons. Of the total, 140 tons went overseas and 
29 tons coastwise. During the corresponding week 


of last year the figures were 97 tons overseas, and 524 
tons coastwise, making a total shipment of 623 tons. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Now that sufficient time has elapsed 
since the holiday stoppage to gauge the New Year trend 
of events, a distinct easement is seen in several important 
directions. Iron and steel manufacturers complain 
bitterly of the Government’s failure to place a duty 
on iron and steel imports. They contend that, so far as 
Sheffield and related districts are concerned, over- 
whelming proof of the necessity for such a duty has been 
given to the President of the Board of Trade, and that 
Governmental failure to act is almost inconceivable. 
Following the General Election, there was a distinct 
““boomlet ”; the bulk of consumers thought it wise to 
place orders before the anticipated tariff materialised, 
but as week succeeded week and cheap foreign material 
still poured in, orders to Sheffield and district manu- 
facturers began to fall off. Leading makers to-day 
declare that the trade as a whole is faced with a deplorable 
absence of demand, and that bold action by the Govern- 
ment is necessitated. The heavy steel departments are 
again working irregularly. Rolling-mill returns com- 
piled for the past twelve months show the lowest out- 
puts on record since 1921. There is a considerable 
capacity unemployed at steel furnaces, foundries, and 
forges. Sound progress is being made with a big con- 
tract for iron and steel plant for Russia. Among the 
latest inquiries is one from France for steel bands for the 
manufacture of machine knives and scrapers. Another 
inquiry is from Newfoundland for cheap store goods. 
London merchants are in the market for special imple- 
ments for cutting steel strip. Welcome developments in 
razor-blade manufacture and in some of the more pro- 
gressive branches of the older cutlery lines, are giving 
rise to an expanding demand for special machines which 
local engineers are designing and supplying. Creditable 
progress is being made with such new lines as the manu- 
facture, locally, of automatic vending machines, slicing 
machines, and vacuum cleaners. 

South Yorkshire Coal Trade.—The market still lacks 
bright features, and the general demand leaves much 
to be desired. Inland sales are on the small side, while 
export requirements show little change, though prices 
tend to harden. Industrial fuel is beginning to show 
improvement, and further expansion is anticipated in 
the near future. Recent revival in house coal has not 
been maintained, and stocks at sidings, at collieries and 
depots, are on the increase. The coke market is fairly 
steady, with foundry and furnace sorts in moderate 
demand. Gas coke is firm at 23s. to 26s. per ton f.o.b. 
at the Humber ports. Quotations: Best branch hand- 
picked, 26s. to Derbyshire best house, 228. to 
23s.; Derbyshire best brights, 20s. 6d. to 2is. 6d.; 
screened house coal, 19s. to 20s. 6d.; screened house 
nuts, 17s. to 18s.; Yorkshire hards, l7s. to 18s. 6d. ; 
Derbyshire hards, 17s. to 18s. 6d.; rough slacks, 9s. 
to 10s.; nutty slacks, 8s. to 9s.; smalls, 5s. 6d. to 68. 6d, 
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NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

The General Outlook.—Few sections of the iron and 
steel trades in the North-Western area have recovered 
so far from the effect of the holidays, and business is 
distinetly slack, with little hope of any material improve- 
ment in the immediate future. Generally, buyers are 
adopting a policy of hand-to-mouth purchasing on 
account of the uncertainty of the tariff position and ex- 
change movements, and leading manufacturers assert 
that there can be little improvement until such time as 
the Government makes a pronouncement on the vital 
question of protection for the iron and steel industry. 
There is a particularly drastic shortage of orders in the 
heavy steel departments, and _ structural-steelwork 
manufacturers are suffering directly from the many 
municipal economy cuts which have been responsible 
for postponing or cancelling development projects which 
would ordinarily have been proceeded with in the next 
few months. Some branches of the special-steel trades 
finding conditions easicr, and railway-material 
manufacturers, although short of orders at present, are 
hopeful of participating in the extensive orders which, 
it is expected, will shortly: be placed by the Chinese 
Government Purchasing Commission. 

Prospective New Industries.—One of the chief hopes 
of Lancashire and Cheshire industrialists for 1932 is that 
the devaluation of the pound and other influences will 
result in the establishment of new factories and works 
in their area for the manufacture of various commodities. 
\lready the Lancashire Industrial Development Council 
has accomplished extensive propaganda work in this 
connection, and each week sees the formation of develop- 
ment committees by leading industrial towns. Among 
the most recent is Macclesfield, which has formed a Town 
Development and Publicity Committee to make known 
the advantages of the district. The Liverpool Organisa- 
tion announces that, in the last five years, no fewer 
than 66 new manufacturing businesses have been estab- 
lished on Merseyside. At Crewe, which at present relies 
ilmost entirely upon the London Midland and Scottish 
Railway locomotive works, it is announced that a 
Scottish firm has decided to erect a factory in the 
immediate vicinity, for the manufacture of material 
tor the erection of sound-proof buildings, from peat, 
extensive deposits of which exist in the neighbourhood, 

Foundry Extensions.—Extensions to the Co-operative 
Wholesale Society’s ironworks at Keighley are shortly 
to be put in hand, following the acquiring of a site 
adjoining their present premises. A new foundry is 
to be built for the manufacture of mangles and other 
household requisites. Messrs. Walter Scott, Limited, 


re manufacturing at their Leeds Steel Works, Hunslet, 
oe for a new kinema theatre at Lewisham, London, 
Ss 








NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGIneEeRS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘‘ Indus- 
trial Conditions in Russia,” by Mr. J. Fearn. North- 
Eastern Branch : Monday, January 18, 6 p.m., Armstrong 
College, Newcastle-on-Tyne. Inaugural Meeting. Presi- 
dential Address by Lt.-Col. E. Kitson Clark. North- 
Western Branch : Thursday, January 21, 7.15 p.m., Engi- 
neers’ Club, Manchester. Thomas Lowe Gray Lecture. 
‘Modern Types of Propelling Machinery for Mercantile 
Marine Use,” by Mr. S. B. Freeman. 

Socrety or CuEmicaL InpusTRY, CHEMICAL ENGINEER™ 
Inc GrouP.—To-night, 8'p.m., Chemical Society, Burling- 
ton House, Piccadilly, W.1. “The Preparation of 
Emulsions,” by Dr. W. Clayton. 

InsTITUTE OF British FouNDRYMEN.—Scottish Branch : 
Saturday, January 16, 4 p.m., Royal Technical College, 
Glasgow. ‘ Sand Testing in the Foundry,” by Mr. W. Y. 
Buchanan. Lancashire Branch—Junior Section: Satur- 
day, January 16, 7 p.m., College of Technology, 
Manchester. “Steel Castings and their Production,” 
by Mr. D. Menzies. London Branch : Thursday, January 
21, 8 p.m., Junior Institution of Engineers, 39, Victoria- 
street, S.W.1. “The Practical Working of Rotary 
Pulverised Fuel-Fired Melting Furnaces,”” by Mr. W. 
Scott. 


HULL ASSOCIATION OF ENGINEERS.—Saturday, January 
16, 7.15 _- Municipal Technical College, Park-street, 
Hull. ‘The Application of Gearing,” by Mr. H. E. 
Merritt. 

INSTITUTION oF SANITARY ENGINEERS.—Monday> 
January 18, 7 p.m., Caxton Hall, Westminster, 8.W.1- 
Presidential Address by Mr. H. C. Adams. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—South 
Midland Centre: Monday, January 18, 7 p.m., The 
University, Birmingham. ‘“‘ The Design of a Distribution 
System in a Rural Area,” by Mr. E. A. Dickenson and 
Mr. H. A. Grimmitt. North Midland Students’ Section : 
Tuesday, January 19, 7.30 p.m., Hotel Metropole, Leeds. 
“ Switchgear,” by Dr. C. C. Garrard. London : Thursday, 
January 21, 6 p.m., Victoria-embankment, W.C.2. “‘ The 
Absolute Measurement of High Electrical Pressures,”’ by 
Professor W. M. Thornton and Mr. W. G. Thompson. 

BRADFORD ENGINEERING Socrety.—Monday, January 
18, 7.30 p.m., Technical College, Bradford. “‘ A Brief 
History of Electrical Development,” by Mr. G. 8. Francis. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, January 18, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 


crescent, Glasgow. “‘ Epicyclic Gearing,” by Major 
W. G. Wilson. Wolverhampton Centre: Tuesday, 


January 19, 7.30 p.m., Engineering Club, Queen-street, 
Wolverhampton. ‘“ A Review of the Piston and Cylinder 
Assembly in Relation to Oil Consumption,” by Mr. E. C. 
Ottaway. 

Royat Socrety or Arts.—Monday, January 18, 
8 p.m., John-street, Adelphi, W.C.2. Thomas Gray 
Lecture. ‘‘ Life Saving Appliances on Merchant Ships ” 
(Lecture I), by Capt. O. A. Barrand and Mr. G. A. Green. 
Wednesday, January 20, 8 p.m. ‘“ Some Aspects of the 
Problem of Industrial and Communal Waste,” by Mr. 
J. L. Hodgson. 

Royat Instrrution.—Tuesday, January 19, 5.15 p.m., 
Albemarle-street, W.1. ‘‘ Physical Metallurgy,” by Pro- 
fessor C. A. Edwards. Friday, January 22,9 p.m. “‘ Ex- 
panding Universe,” by Sir A. Eddington. 

InstITUTE oF TRANSPORT.—Tuesday, January 19, 
6 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Informal Meeting. ‘“ Railway 
Freight Rates in 1950,”” by Mr. G. J. Ponsonby. 


INSTITUTE OF INDUSTRIAL ADMINISTRATION.—Tuesday, 
January 19, 6.30 p.m., Institute of Hygiene, 28, Portland- 
place, W.1. ‘“‘ Some Problems of Industrial Administra- 
tion and Accounting,” by Mr. T. Keens. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, January 19, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, 8.W.1. “ Electricity as 
Applied to Printing Works,” by Mr. A. Kirk. 


SHEFFIELD METALLURGICAL AssoctIaTION.—Tuesday, 
January 19, 7.30 p.m., 198, West-street, Sheffield. 
“Pressed Steel in the Automobile Industry,” by Mr. J. 
C. Arrowsmith. 


INSTITUTION OF WELDING ENGINEERS.—North- Western 
Branch: Tuesday, January 19, 7.30 p.m., College of 
Technology, Manchester. “Welding of Aeroplane 
Parts,” by Mr. P. F. Taylor. London: Thursday 
January 21, 7.45 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. “‘ Nickel and its Non- 
Ferrous Alloys, with Special Reference to Welding,’’ by 
Mr. J. McNeil. 

InsTITUTION OF Mrintnc ENGINEERS.—Wednesday, 
January 20, 11 a.m., Geological Society, Burlington 
House, Piccadilly, W.1. Annual General Meeting. “A 
New Respiratory Apparatus for Use in Mines,” by 
Professor H. Briggs. ‘‘ Some Photometric Comparisons 
of the Illuminations produced by Different Lighting 
Arrangements Underground,” by Mr. E. J. Kimmins. 
“The Candle-powers of Safe-Lamps Before and After 
Underground Shifts,” by Dr. T. D. Jones and Mr. C. E. 
Morgan. ‘Comparative Photometric Tests of Miners’ 
Electric Hand-Lamps,” by Professor W. H. McMillan. 
“The Flame Safety-Lamp: The Use of Reflectors,” by 
Professor R. V. Wheeler and Mr. D. W. Woodhead. 
“* Roof Control in the Arley Seam, ‘ No. 1 Pit,’ ” by Mr. R. 
Faulkner. Third Progress Report of the Committee 
of the Midland Institute of Mining Engineers on the 
Control of Roof and Support of Mine Workings: ‘‘ The 





Support of Underground Roads by Steel Arches.” 











Socrety or Gtass TrcHnotocy.—Wednesday, 
January 20, 2.15 p.m., College of Technology, Man- 
chester. ‘“‘ Notes on the Method of Determining the 
Viscosity of Molten Glass,” by Capt. A. R. Wood. “ The 
Transmission of Soda-Lime-Silica Glasses Containing 
Ferrous Oxide,” by Dr. D. Starkie and Professor W. E. 8. 
Turner. “The Dissociation of Lithium Carbonate and 
Potassium Carbonate,” by Dr. J. T. Howarth and 
Professor W. E. 8. Turner. ‘Some Further Experi- 
ments on the Rate of Decomposition of Calcium Car- 
bonate,”” by Mr. W. Maskill and Professor W. E. 8. 
Turner. ‘A Study of the Factors which Influence the 
Surface Durability of Glass Containers,” by Mr. H. 8. 
Blackmore and others. 

InstTiruTION oF CrviL ENGINEERS.—Wednesday, 
January 20, 6 p.m., Great George-street, S.W.1. Informal 
Meeting. ‘‘ The Future of Canals,” by Sir J. Eaglesome. 
Manchester and District Association: Wednesday, 
January 20, 6.45 p.m., Manchester Literary and Philoso- 
phical Society, 36, George-street, Manchester. Vernon 
Harcourt Lecture. ‘“‘ The Mechanical Handling of Coal 
at Ports,” by Mr. N. G. Gedye. 

INSTITUTION OF CHEMICAL ENGINEERS.—Wednesday, 
January 20, 6 p.m., Chemical Society, Burlington House, 
Piccadilly, W.1. ‘“‘The Production of Hydrogen and 
Oxygen by Electrolysis at High Pressures,” by Dr. D. M. 
Newitt and Dr. H. K. Sen. 

Norrs-East Coast INstiTvTIon or ENGINEERS AND 
SureBuILpERS.—Graduate Section : Wednesday, January 
20, 7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. ‘* Some 
Problems in Ship-repairing,” by Mr. A. T. 8. Sheffer. 
Friday, January 22, 6 p.m., Literary and Philosophical 
Society, Newcastle-on-Tyne. Discussion on ‘ Improved 
Marine Steam Reciprocating Engines : Does Their 
Performance Justify Their Extra Cost ?” 

Royat MeErTeoroLtocicat Socrery.—Wednesday, 
January 20, 7.30 p.m., 49, Cromwell-road, South Kensing- 
ton, 8S.W.7. Annual General Meeting. ‘ The Presenta- 
tion of Meteorological Data,”’ by Mr. R. G. K. Lempfert. 

INSTITUTION OF MINING AND MeTALLURGY.—Thursday, 
January 21, 5.30 p.m., Geological Society, Burlington 
House, Piccadilly, W.1. ‘ Driving a Mines Drainage 
Tunnel in North Wales,” by Mr. J. L. Francis and Mr. J. 
C. Allan. 

INSTITUTION OF STRUCTURAL ENGINEERS.— Yorkshire 
Branch: Thursday, January 21, 7 p.m., Hotel Metro- 
pole, Leeds. ‘‘ The Employment of Structural Engineers 
as Specialists,” by Mr. W. T. Creswell. 

InstiTruTeE oF Metats.—Birmingham Local Section : 
Thursday, January 21, 7 p.m., Chamber of Commerce, 
New-street, Birmingham. ‘“ Electric Welding of Non- 
Ferrous Al oys,” by Dr. A. Bursta l. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
January 22, 7.15 p.m., Engineers’ Club, Manchester. 
“Recent Developments in Boiler Design with Particular 
Reference to Waste Heat Boilers,” by Mr. G. R. Adamson. 

Junior INsTITUTION oF EnoarveerRS.—Friday, January 
22, 7.30 p.m., 39, Victoria-street, 8.W.1. ‘* Hydraulic 
Installations in New Zealand,” by Mr. H. 8. Lamburd. 





ENGINEERING AND Buitprne Farr, Lerezie, 1932.— 
In view of the present difficult economic conditions in 
all parts of the world, the engineering and building sec- 
tion of the Leipzig Fair will be held from March 6 to 13 
only, and not from March 6 to 16, as originally announced. 
The London office of the Fair is at 1, Gower-street, W.C.!. 


Ovrput or Martine Macurinery, 1931.—During the 
year 1931, Messrs. David Rowan and Company, Limited, 
Elliot-street, Glasgow, supplied the propelling machinery 
for three steamers. This aggregated 10,050 i.h.p. 
Eleven additional boilers, representing 5,520 i.h.p., were 
also supplied.—The total shaft horse-power of marine 
geared turbines constructed by Messrs. The Parsons 
Marine Steam Turbine Company, Limited, Turbinia 
Works, Walisend-on-Tyne, was 82,400. The total shaft 
horse-power of mechanical gearing, to be used in associa- 
tion with marine steam turbines, amounted to a further 
63,000. In addition, gearing aggregating 21,000 s.h.p., 
for use with marine turbines, was cut for licensees.— 
The engines for five vessels, making together 9,750 h.p., 
and Bauer-Wach low-pressure turbine installations. 
representing a further 6,000 h.p., were constructed by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Newcastle-upon-Tyne.—Messrs. The Wallsend Slipway 
and Engineering Company, Limited, supplied sets of 
propelling machinery, totalling 15,490 i.h.p., for four 
single-screw vessels ; they also supplied 125 oil-burning 
installations for marine and land work, and constructed 
four marine boilers.—One set of marine propelling 
machinery, having an i.h.p. of 1,660, was supplied b 
Messrs. Central Marine Engine Works, West Hartlepool. 
—In addition to the construction of new marine boilers 
and superheaters, Messrs. The North Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne, 


built the engines for five vessels, the total — being 
16,920. Included are the two 5,400-i.h.p. sets of engines 


for the twin-screw motorships Conus and Corbis.—The 
engines for five motorships and two warships, repre- 
senting a total h.p. of 90,150, were constructed by 
Messrs. R. and . Hawthorn, Leslie and Company, 
Limited, St. Peter’s Works, Newcastle-on-Tyne. Four 
sets, each of 4,150 h.p., were — for the motorships 
Caprella, Capsa, Cardita, and Cardium, and two sets, 
each of 36,000 s.h.p., for H.M.SS. Crusader and Comet.— 
The total s.h.p. of the machinery constructed by Messrs. 
Vickers-Armstrongs Limited, 'arrow-in-Furness, was 
231,700. This includes the 28,000-s.h.p. sets for the 
turbo-electric liners Strathnaver and Strathaird, the 
36,000-s.h.p. geared turbines for H.M. destroyers Cygnet 
and Crescent, and the 72,000-s.h.p. geared turbines for 





H.M. Cruiser Leander, 
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VoL. CX XXIII. No. 3444. 


THE ATLANTIC PASSENGER 
SERVICE. 


Lioyp’s Shipbuilding Returns for the quarter 
ending December 31, 1931, which were issued on 
Wednesday and are commented on elsewhere in this 
issue, show that the tonnage under construction in 
Great Britain and Ireland has reached the lowest 
figure recorded since September, 1887. Unfortu- 
nately, even this attenuated figure includes ships 
on which work has been suspended, of which the 
new Cunard liner forms a very considerable propor- 
tion of the total. That the circumstances which 
have resulted in this suspension are in no way 
peculiar to this country is sufficiently illustrated 
by the recent information which has come to light 
regarding the affairs of the Compagnie Générale 
Transatlantique. The surprise caused by the 
stopping of work on the Cunarder was greatest 
amongst those who are least intimately acquainted 
with shipping matters. The Cunard Company had 
thought long and seriously before the order for the 
new ship was placed, and there is not the least 
doubt but that the project was a sound and paying 
one when the work was commenced. The decision 
to delay the completion of the vessel shows how the 
position has changed for the worse, beyond anything 








that could have been reasonably foreseen at the 
time the keel was laid. 

The Cunard Company’s liner building programme 
was based on the firm’s settled poiicy of maintaining 
their fleet in the front line of progress, and on the 





fact that the Mauretania, the fastest ship in the 


2|)and New York with these two ships only. 


fleet, is now one of the oldest Atlantic liners in 
commission. It was at one time proposed to 
re-engine the Aquitania so as to increase her speed 
to 28 knots, but consideration showed this project 
to be undesirable, and it was decided to proceed 
with two new vessels of such speed that it would 
be feasible to maintain the main weekly express 
mail and passenger service between Southampton 
As 
the designed speed of the new Cunarder is intended 
to be only just sufficient for the above service, and 
the French line is not aiming at such a high speed, 


>| it follows that the latter could not maintain a 


weekly service with two even of their best ships. 

The Germans also require three ships on account 
of the further run between Southampton and 
Bremen, as it is hardly to be expected that Germany 
would agree to the idea, at one time proposed, of 
making Southampton the European terminal for 
this important service. The ultimate completion 
of the full Cunard programme will thus place the 
British firm in a position of great superiority over 
their Continental rivals. It is understood that the 
magnitude of the task of financing and supervising 
the construction of two such ships, and some 
difficulty experienced in coming to terms with 
English shipbuilders, led to only one vessel being 
commenced instead of two. 

The statements which have been made by the 
owners, and the Government, regarding the circum- 
stances which determined the temporary cessation 
of construction at Clydebank do not, it must be 
confessed, leave a clear impression on the public 
mind as to whether it is mainly attributable to 
difficulties regarding the financing of the construc- 
tion in London, on account of international affairs, 
or to dubiety as to whether the ship could be profit- 
ably employed on completion in about two years’ 
time. While the suspension was probably unavoid- 
able, it is eminently desirable that the intention 
of the Cunard Company to regain for this country 
its decisive supremacy in the North Atlantic service 
should be attained as soon as possible, and further 
that the White Star Line should again be in a 
position to re-enter the lists. The Cunard direc- 
torate has emphasised the statement that the 
stoppage is but temporary, and has clearly expressed 
the resolve to continue the construction immediately 
the horizon clears. It has declined to enter into 
any agreement with the French Line which might 
hamper its decision to proceed as quickly as possible. 

Our position compares very favourably with that 
of other countries, as shown, for instance, by the 
position of the United States Lines, where the 
burden of insolvent shipping, imposed upon that 
country by politicians, is constantly being shifted 
uneasily from one shoulder to the other, and when, 
after all the huge sums of money that have been 
squandered in endeavours to impede British 
shipping, it has been found necessary to take the 
largest vessel, the Leviathan, out of service. One 
of these great American ships actually costs, for 
each trip across the Atlantic, 3,000/. more than a 
similar British vessel to run, in the catering depart- 
ment alone, without the passenger being in any way 
the better for it. The similar Italian shipping 
services are only being conducted at a heavy charge 
on the national finances, and the same is the case 
in France, where the gravity of the situation has 
recently come very much to the front. Here, 
the receipts of the French Line have gone down by 
one-third in three years. The French Government 
has already advanced the sum of 2,400,000/. for 
the construction of the new 60,000-ton liner building 
at Saint-Nazaire, without Parliamentary authorisa- 
tion, but the construction of the vessel is not far 
advanced. Although the work is in the meantime 
being proceeded with in what appears to be a some- 
what faltering fashion, it is clear that great hesitancy 
is being felt, and that there is considera ble restiveness 
at the burdens which are being placed upon the coun- 
try, which would include a yearly tribute of 240,000/., 
when the new liner comes into service. There is 
grave apprehension regarding the lack of limitation 
of the State contribution in the future, and it is 
now justly held that an enterprise which has failed 
under private management is being bolstered up 
by the State. Many think that the French Line 








should be left to find its own level in international 
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commerce as an independent concern. Such is 
the price the foreign taxpayers are called upon to 
pay for the efforts which are being made to rival 
British private shipping enterprise in the North 
Atlantic passenger service, and it is no wonder that 
after a time they get tired of these burdens. 

A good deal of discussion has taken place recently 
as to whether there is the necessary clientele for 
such a number of these large and very luxurious 
ships as are now in service, under construction, or 
contemplated. On the one hand, the policy of the 
Hamburg-Amerika Line is opposed to vessels of 
this size, and the White Star Line, while building 
ships as large as their competitors, have made no 
attempt on the blue riband since the advent of 
the Teutonic and Majestic in the late 80's of last 
century. On the other hand, the Nord-deutscher- 
Lloyd have stated they have seen no reason to 
repent their policy in constructing what are the 
crack vessels at the present moment, the Europa and 
Bremen, and the Cunard Company would only adopt 
the same policy from a sound commercial point of 
view. The truth of the matter is that, fortunately 
for engineers and shipbuilders, there is custom 
and a future both for the largest and fastest ships, 
and for intermediate vessels on board of which there 
is less elaboration, both inside and outside the 
engine-room. Whilst in these hard times the former 
are being naturally more severely hit, as soon as 
trade is flourishing again, and there is more money 
to be spent, they will again come into their own. 
It is earnestly to be hoped that the results of the 
forthcoming international discussions will be such 
that the longsighted Cunard directors may very soon 
see a sufficiently clear horizon two years ahead to 
warrant not only an early resumption of work at 
Clydebank but the commencement of a sister ship. 


PYLONS AND COMPENSATION TO 
LAND OWNERS. 


A cass of considerable importance to those who 
supply electricity to the public, and to that long- 
suffering individual, the taxpayer, was decided 
by Mr. Justice Macnaghten on December 21. 
We refer to West Midlands Joint Electricity Au- 
thority v. Pitt and Others. The main question at 
issue was this: Is the man upon whose land pylons 
are erected for the purpose of carrying electric lines 
across country entitled to compensation, and, if 
80, how it to be assessed ? The matter arose 
in this way. By virtue of S. 22 (1) of the Electricity 
Supply Act, 1919, the Minister of Transport may 
give his consent to the erection of pylons “ subject 
to such terms, conditions, and stipulations as he 
may think just.” It was contended on the part of 
a Joint Authority which was a party to the suit, 
that although this section gave the Minister power 
to give his consent without any terms at all, he 
might nevertheless impose terms as to payment by 
way of compensation, and that, apart from such 
payment, the landowner was entitled to no com- 
pensation whatever. On the other hand, it was 
contended by the landowners that the Minister 
has no power to impose any “ term ” which involves 
& payment; that once he had given his consent he 
was functus officio; and that the landowner was 
entitled to compensation to be assessed by an official 
arbitrator pursuant to the Land (Assessment of 
Compensation) Act, 1919. In point of fact, in the 
case under notice, the Minister had given his con- 
sent subject to payments ranging from 4s. to 20s. 
in respect of each tower. Certain landowners, 
however, contended that they were not bound 
by this decision as te payment, and that they were 
entitled to (at least) certain capital sums ranging 
from 4001. to 640/. The Joint Authority refused 
to pay these sums, and sought a declaration to the 


Is 


effect that the decision of the Minister as to com- | 


pensation and otherwise was valid and binding. 


It is obvious that the decision of this question | 


involves far-reaching consequences. If it is com- 
petent for the Minister to permit pylons to be 
erected all over the country on such terms as he 
thinks right—and the Attorney General admitted 
that he might give his consent attaching no terms 
at all—grave injustice might be done to the land- 
owner. On the other hand, if compensation 
as assessed by an arbitrator has to be paid, a con- 


siderable burden will be imposed on the undertakers 
who supply electricity or upon the taxpayer by 
whom the burden will probably have to be borne 
if the undertaking is run at a loss. The amount of 
compensation payable, is not, as might be supposed, 
a negligible quantity. Even a small pylon inter- 
feres with agricultural operations to some extent, 
and it was pointed out in the course of the case that 
the erection of a large pylon has the effect of putting 
a substantial piece of land out of cultivation. Being 
out of cultivation it may become a sanctuary for 
weeds, from which seed is apt to spread to surround- 
| ing cultivated ground. 
| It is extraordinary that in a matter of such 
importance there should have been any doubt 
|about the power of the Minister on the one hand, 
|and the rights of the landowner on the other. “ It 
|certainly is remarkable,” said the learned judge, 
|“ if it was intended that the Minister should settle 
|the pecuniary compensation payable to the land- 
|owner, it should have refrained from saying so in 
| express terms. It would have been so simple to 
| have said that the Minister might give his consent 
subject to such pecuniary and other terms as he 
| might think just, if that was really meant.” 

fact remains—the word “ pecuniary ” 





| But the 
| was omitted from the all-important section from 
| which the Minister derives his authority to consent. 
| Taking due note of that fact, the learned judge 
|has to enquire whether there was anything else 
in any of the relevant statutes which gave colour 
to the suggestion that a landowner might be de- 
prived of his property at the will of a Minister of the 
Crown. 
Now it has long been a principle of law that 
an intention to take away or interfere with the 
property or rights of a subject without giving him 
a legal right to compensation for the loss thereby sus- 
tained is not to be imputed to the legislature unless 
such intention is expressed in clear and unequivocal 
language. Thus was the law declared in the case of 
Central Control Board (Liquor Traffic) v. Cannon 
Brewery Company ( (1919) A.C. 744). And it is 
fairly obvious that it must be so. Applying this 
principle, and after a careful examination of the 
relative Acts of Parliament, the learned judge 
came to the conclusion that while the Minister had 
no power to award any compensation, it was the right 
of the subject to have that compensation assessed 
by an arbitrator. “In truth,” said his lordship, 
“the functions of a Minister of Transport are 
administrative and not judicial, and the mischief 
arising when judicial or quasi-judicial functions 
are imposed upon an administrative body are well 
illustrated’ by what happened in this case. It 
appears that after it was known that the only 
question in issue was the amount of compensation, 
the clerk of the Joint Authority wrote to the Ministry 
of Transport to say that the Ministry ought to 
reject the claim of the defendants for any greater 
compensation than that which the Joint Authority 
were willing to give. I presume that he would 
have realised the unpropriety of addressing any 
such communication behind the back of the other 
side to any judicial or quasi-judicial tribunal, such 
as an arbitrator, but he obviously did not see any- 
thing improper in sending such a letter to the Minis- 
try. Whether that letter did or did not influence 
the decision of the gentleman to whom the Minister 
delegated the duty of deciding the matter is quite 
immaterial. Where one party is permitted to make 
representation to a tribunal, whether it be a Court 
of Justice or an arbitrator or the Minister of Trans- 
port, without the knowledge of the other party, it 
is not possible to obtain a just decision.” 
| In the result, the Joint Authority failed in their 
action for a declaration to the effect that the power 
to assess compensation was vested in the Minister. 
Mr. Justice MacNaghten did not express any 
final view as to how compensation was to be 
| assessed, that is to say, whether it should take the 
| form of a lump sum in respect of each pylon, or an 
jannual rent. This matter was not relevant to the 
| point he had to decide. But it is obviously an 
|important point which must one day be canvassed. 
If a lump sum is paid in respect of a pylon, it would 
|} seem that the freehold of that piece of land would 
forever pass to the joint authority. And then, if it is 
| to be a lump sum, one is aghast to think of the total 








cost to someone, which the erection of the entire 
grid will—or may—involve. Again, what will 
happen if it one day becomes manifest that the 
entire grid system is an entire mistake ? It may be 
that it will one day be decided that mains must kx 
placed underground. If legislation on the point 
is not sufficiently clear, it may be hoped that steps 
will be taken to ensure that public money need not 
be squandered on buying up a large quantity of 
land which may become quite useless in the future. 


NOTES. 


TRANSATLANTIC SUMMER MEETINGS. 


THE projected Summer Meeting of the Iron and 
Steel Institute, which was to have been held in the 
United States in September, has been postponed, 
“owing to the prevailing conditions, particularly 
the unfavourable rate of exchange.” This informa- 
tion was only to be expected after the intimation, 
which was reported in our issue of January 1, that 
the similar meeting of the Institute of Metals had 
been postponed. The two meetings were to be 
closely interconnected, and it would have been 
difficult and undesirable to attempt to carry on one 
without the other. As will be generally known, the 
Institute of Metals has had a system in operation, 
over a long period, by which members were able to 
cover the costs of their participation in the meeting 
by a series of monthly payments. The radical 
change in the relative value of the pound in different 
countries must have seriously upset the finances of 
this arrangement, and the decision to postpone the 
meeting may well have been forced on the Institute 
by this cause alone. The possible value of these 
meetings is, however, so great that one can but 
hope that the decisions have not been come to too 
hastily. We would certainly hesitate to suggest 
that the affairs of the world are likely to be straight- 
ened out by the forthcoming International Confer- 
ence. There is already too much experience available 
of the results of such conferences for hopes to be 
pitched very high, but none the less, at least as far 
as Canada is concerned, one must hope that the 
activities of the National Government will have 
done something to improve the present state of 
affairs by September next. The action of the two 
metallurgical institutions cannot but raise specula- 
tion about the possible action of the Institution of 
Mechanical Engineers in connection with its 
Summer Meeting. This is to be held primarily in 
Canada, and it is to be hoped that it will be found 
possible to proceed with it. If full advantage is 
to be taken of any arrangements which the forth- 
coming Imperial Conference may make, it would 
appear a short-sighted policy to neglect an oppor- 
tunity of bringing about a closer relationship 
between the engineers of Great Britain and Canada. 
The possible and hoped-for development of affairs 
suggests indeed that greater attention than has 
been evident in the past should be paid by British 
engineering firms to that country and to the Canadian 
National Exhibition, which the Institution is to 
visit, rather than that anything should be done 
likely to have an influence in the opposite direction. 


PLANT OBSOLESCENCE AND INcomE Tax. 


Until a few months ago it was permissible, when 
obsolete plant was replaced, to regard either the 
written-down cost of the original plant, less its 
scrap value, or the actual cost of the new plant 
taking its place, whichever was the less, as an 


expense for income-tax purposes. The rule was 
not, however, interpreted with any great generosity 
For instance, ships were not counted as plant, and 
it was also held in the courts that machinery dis- 
carded merely because there had been a change in 
the character of the business was not covered, thus 
ruling out cases where generating plant had been 
discarded in favour of a bulk supply. In intro- 
ducing the Budget last autumn, however, Lord 
Snowden announced that a more liberal view was te 
be taken of what constituted obsolescence, and, 
according to The Times, the Inland Revenue 
Authorities have now given examples of what they 
consider constitutes replacement. For instance, the 
case of a ship the written-down value of which * 
48,000/., but which cannot be run profitably at the 
freight rates now ruling, is considered. Assuming 
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that a new ship could be obtained at a cost of 
80,0001. and could be run economically enough to 
carry the cargo profitably, and that the old ship 
could be sold for 15,0001., a claim for 33,000/., 
representing the written-down value of the old 
ship less the amount realised by its sale, would be 
allowed. Again, the Association of British Chambers 
of Commerce has been informed that when an 
electricity undertaking sells generating plant and 
instals transformers in order that a bulk supply 
may be taken, the character of the business will no 
longer be regarded as having changed, and the claim 
for obsolescence thereby ruled out, but that an 
allowance will be made for the equipment that has 
been discarded. This rule will also hold good where 
a firm gives up its own generating plant in favour of 
a public supply. This is a reform which is long 
overdue, and, in addition to its essential justice, 
it should assist the re-equipment of many industries 
in which the old procedure at least played some 
part in preventing proper development. 
THe UNIFICATION oF TRAFFIC SIGNS. 

It is difficult to account for a large number of 
the traffic signs at present existing on our roads 
other than on the assumption that they are monu- 
ments to the lack of imagination of their erectors. 
Apart from the presence of signs of almost historic 
interest, dating from the days when the fastest 
vehicle on the road was a pedal cycle, signs indicat- 
ing alleged dangerous hills, bends, and so on, and 
even the existence of private carriage drives, have 
been erected by all and sundry. As a result, it is 
probable that the average driver ignores the 
majority of signs other than those indicating the 
presence of a school or a farm entrance. It is not 
disputed that this state of affairs is undesirable, 
and it will be recalled that powers were incorporated 
in the Road Act of 1930, to secure an orderly and 
standardised system of traffic signs throughout the 
country. A Departmental Committee, under the 
chairmanship of Sir Henry Maybury, has now been 
appointed by the Minister of Transport to draw up 
a report on the subject for presentation to the 
Minister. While no doubt such a Committee is 
desirable to draw up uniform regulations for the 
erection of automatic signals and the use of white 
lines, we venture to suggest that the occasion 
offers an excellent opportunity to reverse the trend 
of recent legislation, by pressing for a minimum of 
control. Assuming the present plethora of warning 
signs to be swept away, reliance might well be 
placed on the motorist to exercise reasonable 
caution on unknown roads, thus confining the 
notices and signals to really dangerous spots. 


Otp Lonpon BRIDGE. 


AN exhibition commemorating the centenary 
of the demolition of Old London Bridge, which was 
opened in Regis House, near the city end of London 
Bridge, some time ago, will remain on view till 
January 24. It is of considerable interest to 
engineers, as well as to historians and antiquarians. 
The old bridge was begun in 1176 by Peter of Cole- 
church, at the instance of Henry II, and remained 
in use till 1831, when the new bridge was opened. 
[t was the only bridge across the Thames at London 
until 1749, when the first Westminster Bridge 
was built. With its numerous piers, it greatly 
obstructed the river, resulting in a noticeable 
fall, which rendered the passage beneath the bridge 
4 matter of excitement and danger. As time went 
on, the bridge became covered almost from end to 
end with houses, but the last of these were removed 
in 1758. Soon after, on Smeaton’s advice, the City 
Corporation bought back some of the stones of the 
old city gates, and threw them into the river to 
protect the foundations of the bridge. At the 
Southwark end of the bridge there were water wheels 
‘or grinding corn, while at the city end were the 
wheels which drove the pumps for supplying 
water to the city, erected in 1582 by Peter Morice. 
In the middle of the Eighteenth Century, Smeaton 
“esigned pumping machinery, which was erected 
in the fifth arch of the bridge. Some of these 


things have been introduced into the fine model by 
Mr. J. B. Thorp now on view. There are to be 
seen, as well, many engravings, water colours and 
prints, 


Some of these show the new London Bridge 





in course of erection. From these some idea of 
the primitive means for lifting then in use can be 
obtained. The new bridge was designed by the 
elder John Rennie, and erected under the direction 
of his son, Sir John Rennie. The contractors for 
the construction of the new bridge and the demoli- 
tion of the old were Messrs. Jolliffe and Banks, of 
whom some particulars were given in our issue for 
October 30, 1931. The exhibition has been organ- 
ised by the Rev. H. J. Fynes-Chutir, Rector of 
St. Magnus the Martyr, with a view to raising 
funds for the restoration of Wren’s tower and spire. 


+ 
THe Wortp’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The depression in the shipbuilding industry has, 
of late, been referred to on so many occasions, 
both in our columns and in the daily Press, that 
it almost appears that nothing further can be 
added to what can only be characterised as a 
painful subject. The publication of the quarterly 
shipbuilding returns of Lloyd’s Register, however, 
has once again turned our attention to the ship- 
yards, and no matter how unpalatable they may be, 
cold statistics have the merit of showing us exactly 
how matters stand. The total tonnage of the ship- 
ping under construction in Great Britain and Ire- 
land on December 31, last, namely 400,505, was 
16,880 tons less than that in hand on September 30, 
1931, and as much as 508,397 tons below that build- 
ing on December 31, 1930. Furthermore, the total for 
December, 1931 isthe lowest recorded since September, 
1887, and, unfortunately, it includes about 154,000 
tons of shipping on which work has been suspended. 
Of the 98 vessels building in our shipyards, 81 are 
steamships, 13 are motorships and four are sailing 
ships and barges. It is some slight consolation to 
find that 104,784 tons were commenced during the 
last three months of 1931, an increase of 66,109 tons 
over the corresponding figure for the September 
quarter. On the other hand, 70,707 tons were 
launched during the fourth quarter of 1931, a decline 
of 10,000 tons from the total for the September 
quarter. The total tonnage of the shipping under 
construction in foreign shipyards on December 31, 
1931, was 1,003,290, some 110,000 tons less than that 
in hand on September 30. Of the five leading 
foreign shipbuilding countries, the United States 
retains first place, but with the reduced total, as 
compared with the previous quarter, of 207,837 tons ; 
Italy displaces France from second place with the 
increased total of 178,287 tons ; France is third with 
the reduced total of 164,440 tons, and Germany and 
Sweden fourth and fifth with the smaller outputs 
of 103,981 and 95,380 tons, respectively. During 
the quarter under review 120,698 tons of shipping 
were commenced abroad and 230,971 tons were 
launched, showing decreases, as compared with the 
previous three months, of 13,987 tons in the shipping 
commenced,and of 75,297 tons in the shipping 
launched. The total horse-power of the marine 
engines, either under construction or being installed 
on board vessels at the end of December, 1931, was 
1,613,665. This was made up of 148,180 i.h.p., 
the total for reciprocating steam engines ; 952,060 
shaft horse-power, representing steam turbines, and 
513,425 i.h.p., the aggregate for oil engines. Great 
Britain and Ireland occupied first place with 
402,728 h.p., Italy was second with 306,500 h.p., 
the United States third with 257,125 h.p., and France 
fourth with 253,435 h.p. The only other country 
contributing upwards of 100,000 h.p. was Germany, 
who was responsible for 147,517 h.p. In conclusion, 
it should be pointed out that the tonnage figures 
quoted above are gross tons, and that no account 
has been taken, in the returns, of vessels of less than 
100 tons gross. 








British STANDARD SPECIFICATION FOR BOILER 
Rivets.—A British standard specification for the forms 
and dimensions of boiler rivets, designated No. 425, 
1931, has been issued by the British Standards Institu- 
tion. The forms and proportions of the heads relate to 
the rivets as purchased from the rivet manufacturer, and 
before closing into the boiler. The standard sizes range 
from }-in. to 2-in. diameter inclusive. Six types of 
head are illustrated, and cover the most commonly 
used forms for boilers of all types, stationary, locomotive 
and marine. Copies of the new ——o may be 
obtained from the Publications’ Department of the 
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MERCANTILE MARINE. 


Tue fourth Thomas Lowe Gray Lecture was given 
at the Institution of Mechanical Engineers, Storeys- 
gate, St. James’s Park, on Friday, January 8, the 
chair being occupied by the President, Lieut.- 
Colonel E. Kitson Clark. The lecture was entitled 
“Modern Types of Propelling Machinery for 
Mercantile Marine Use,” and was delivered by Mr. 
Sterry B. Freeman. As the rules of the Institution 
preclude publication of the lecture until it has 
been embodied in the printed Proceedings, a short 
summary is all that is possible here. Mr. Freeman, 
in his admirable review of the subject, touched 
practically all the points upon which present 
opinion is divided, and succinctly sketched recent 
outstanding advance in practice, illustrating his 
paper throughout with a number of informative 
tables. The first of these tables was based on 
distinctly novel lines. A number of engine builders 
had been asked to state the percentage of inquiries 
received for different types of engines during the 
past year. The figures, which may be taken to 
indicate what the average shipowner thought would 
be the best solution of his problem, were given in 
detail for Ireland, the West and East Coasts of 
England separately, and Scotland. Averaging 
them, the inquiries for steam reciprocating engines 
amount to 52:25 per cent.; for reciprocating 
engines with turbines to 3-5 per cent.; for geared 
turbines to 12-875 per cent.; and for oil engines 
to 31-375 per cent. 

After a survey of the general technical conditions 
under which the marine engineer works, some figures 
illustrating the recent reduction of the fuel rate in 
steamships were given. With coal as fuel, the 
8.8. City of Barcelona, of the Ellerman Line, showed 
a consumption for all purposes of 1 Ib. per shaft 
horse-power. This vessel was fitted with four-cylinder 
triple-expansion engines of 4,500 shaft horse-power, 
with Caprotti valve gear and Metropolitan-Vickers 
electrically-connected exhaust turbines. The work- 
ing pressure was 265 lb. per square inch. The 
8.8. Empress of Britain, of Messrs. Canadian Pacific 
Steamships, Ltd., fired with oil, consumed 0-57 |b. 
per shaft horse-power for all purposes. The turbines 
were of 65,000 shaft horse-power and the steam 
pressure 400 Ib. per square inch. These two 
results, the lowest in the table, are therefore per- 
haps not strictly comparable. For large powers, 
no radical departures had been made in reciprocating 
engines. Trials had been made in marine work, 
with valves actuated on the Mattern, Lentz and 
Caprotti systems. Modern turbine practice with 
high pressures generally employed three or four 
turbines each driving its own pinion on one common 
gear wheel. The question of axial balance by 
means of double-flow arrangements, dummy pistons, 
&c., was receiving more attention. Temperatures 
in marine turbine work were almost as high as in 
land practice, but pressu were considerably 
behind it. Increase in both was necessary to reduce 
weight and space to the figures for oil-engine plant, 
and this increase was wrapped up with considera- 
tions of material strength and cost. 

Mr. Freeman then gave an account of the various 
exhaust turbine systems in use. Altogether there 
were about 200 vessels fitted with a combination of 
exhaust turbines and reciprocating engines. The 
economy effected appeared to be about the same in 
each system. Using saturated steam with a 28-in. 
vacuum, an increase of power of 23 per cent. might 
be expected. With superheated steam the gain 
might be 21 per cent. A discussion on the turbo- 
electric drive followed, from which emerged the 
conclusion that mechanical gearing was not yet 
ousted by electrical transmission, but modern 
sensitivity to vibration, even of a small order, was 
having an effect where passenger ships were con- 
cerned, and might outweigh the greater economy 
of mechanical transmission. 

Economy in marine machinery involved the use 
of high steam pressures, which, in turn, implied 
water-tube boilers, the maximum pressure possible 
with cylindrical boilers being only 300 |b. per square 
inch. There were, however, still many owners who 
considered it safer to retain the latter type. The 
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been added to lately by the Johnson _boiler.* 
Overall efficiencies of about 80 per cent. had been 
regularly recorded on the King George V with hand- 
fired coal under closed-stokehold conditions. The 
over all boiler efficiency of the oil-fired 8.8. Staten- 
dam over a double Atlantic crossing was stated to 
be 87 per cent., and on the 8.S. Monarch of Bermuda 
84 percent. The King George V still held the record 
for the highest steam pressure at sea, though the 
Hamburg-America liner Uckermark had a Benson 
boiler with a working pressure of 3,120 Ib. per square 
inch operating in conjunction with lower pressure 
main boilers. This boiler was oil-fired and had 
an evaporative capacity of 20 tons per hour at the 
rate of 15-8 lb. per hour per square foot of heating 
surface. The steam at the pressure stated had a 
temperature of 750 deg. F. and was then of the same 
volume as the original water. The pressure was 
automatically reduced by a valve to 1,200 lb. per 
square inch on leaving the boiler, and passed through 
a superheater to a two-stage, high-pressure turbine. 
At this stage, the pressure was about 850 lb. per 
square inch with a temperature of 840 deg. F. The 
consumption was about 6-8 lb. of steam per shaft 
horse-power hour. The exhaust, at 120 Ib. per 
square inch, was passed to the old high-pressure 
turbine. The speed of the new turbine was 6,000 
r.p.m., which was reduced by gearing to 100 r.p.m. 
at the propeller shaft. The feed supply and fires were 
controlled by a special system of electrical signals. 

Air-heating systems of thin corrugated plate were 
displacing the older tubular heaters which delivered 
air at about 225 deg. F. With a revolving heater 
of corrugated plates, the temperature was 350 deg. F. 
With the plate type of air heater there had been 
difficulties from ash or clinker accumulation; a 
suitable design of fire bar resistant to the higher 
temperatures had been developed. The space 
occupied by air heaters might be formidable in a 
water-tube boiler room. Pulverised-fuel firing 
had not made as much headway as might have been 
expected. The chief difficulties lay in pulverisation, 
distribution, reduction of wear and tear, and avoid- 
ance of unburnt particle emission. The position 
regarding burners was satisfactory. Mechanical 
stoking had been tried at sea under water-tube 
boilers. In the C.P.R. ships of the Beaver 
class, using Erith-Roe or Taylor stokers, a boiler 
efficiency of 84 per cent. had been obtained. With 
an underfeed stoker in the ships of the Koninklijke 
Paketvaart Maatschappij, the efficiency was 80 per 
cent. In this instance, it had been found more 
economical to install oil engines in the company’s 
newer ships. Superheating at sea had become 
much more general in the past few years, and was 
adopted for practically all the new turbine-driven 
ships and for many of those with reciprocating 
engines. 

Mr. Freeman then sketched an ideal lay-out for a 
first-class steam-driven cargo liner or small passenger 
steamer of about 8,000 to 9,000 shaft horse-power. 
Water-tube boilers fired with either pulverised coal 
or oil would supply superheated steam at a tempera- 
ture of 700 to 750 deg. F. to triple-stage single-reduc- 
tion geared turbines, with a main gear wheel on a 
single-screw shaft. When oil was used, the coal 
bunkers would be available for cargo and would 
be served by derricks. 

When coal was burned, oil could be carried as 
cargo, or as reserve fuel, in the double bottom. 
Auxiliary machinery would be worked as far as 
possible electrically, power being supplied by 


either a steam-turbine driven generating set or one | 
The length of the | 


driven by a heavy oil engine. 
engine room would be 30 ft., and the total machinery 
weight about 1,100 tons. The compactness of the 
main propelling unit and the low centre of gravity 
would help the naval architect. The fuel consump- 
tion would be about 0-6 lb. of oil or 0-9 Ib. of coal 
per shaft horse-power hour. If oil-engines were 
used for propulsion, the same power could be 
developed by a two-stroke double-acting eight- 
cylinder single-screw engine burning about 0-38 Ib. 
of oil per brake horse-power hour. This machinery, 
including the auxiliary generating set, could be 
installed in an engine room 50 ft. long. Its weight 
would be about 1,175 tons, but it would not be so 
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compact as the turbine machinery vertically, as a 
height of some 35 ft. would be required on the centre 
line of the ship. Other types of oil engine would 
require greater space and weight, though the cost 
would be about the same. An estimate of the 
initial and running costs of such lay-outs was given 
in an appendix. 

The difference between the turbine and the oil- 
engine in matters of development and standardisa- 
tion was very great. The steam turbine in its 
latest form was so efficient that there was no fear 
of serious competition from the gas turbine, while 
increase of size meant less fuel consumption per 
unit of power. It was not tied to one class of fuel. 
Every oil-engine was tied for satisfactory running 
and upkeep to a certain fairly narrow range of fuel, 
and the difficulties grew with increase in size. As 
the first successful ocean-going motor-ship of import- 
ance, the Selandia, only dated from 1911 and was 
still in commission, motor vessels were relatively 
modern. There would appear to be no general 
agreement as to which of the various oil engines was 
suitable for general use. The weakness of the oil 
engine was the small output of power per unit of 
weight and its high cost. The possible reduction 
of fuel consumption could only be about 28 per cent., 
i.¢., from 0-45 Ib. to 0-35 lb. per shaft horse-power- 
hour. In a table giving particulars of various oil- 
engined ships, the Selandia, of 2,500 i.h.p., showed 
a mechanical efficiency of 75 per cent., a weight of 
702 lb. per brake horse-power, and a fuel consump- 
tion per brake horse-power hour, including the 
auxiliary machinery, of 0-45 lb. The Kalundborg, 
of 2,850 i.h.p., built in 1931, i.e., 20 years later, 
showed a mechanical efficiency of 83 per cent., 
a weight of 304 lb. per brake horse-power, and a 
fuel consumption of 0-362 Ib. 

The various types of present-day oil engine were 
then discussed in detail, and the conclusion reached 
that the two-stroke cycle double-acting engine might 
possibly become ultimately the standard type for 
many classes of ships. The effect of recent develop- 
ments, such as supercharging and the use of exhaust- 
gas boilers, were dealt with, and the change over 
from air injection to airless injection, due in the 
main to British initiative, was examined from the 
points of view of saving in weight and space and gain 
in mechanical efficiency, this latter being assessed 
at about 5 per cent. Repair costs for oil-engine 
propelling machinery were not easy to obtain, but 
from figures by Major Cripps* and Dr. Blanche,t 
it would appear that they were as low as, or lower 
than, those of steam-driven vessels. Some inter- 
esting figures of main-engine renewals of six oil- 
engined ships of the Blue Funnel Line, built from 
1923 to 1929 were given. These engines, with one 
exception, all had 16 cylinders, and the renewals 
comprised 16 cylinder heads, 14 cylinder liners and 
one piston. The question of space for propelling 
machinery was dealt with by a table of typical 
vessels, and the effect of metallurgical development 
on engine design received attention. An excellent 
survey of the problem, as affected by the supplies 
of fuel available, concluded the paper. In this the 
effect of “ cracking ” crude oil for petrol was consi- 
dered in its relation to the price of fuel oil for en- 
gines, and the possible development of compression- 
ignition engines using pulverised fuel was referred 
to. An engine of this kind, probably the only 





one yet in existence, was described in ENGINEERING, 
vol. exxvi, page 408 (1928). Progress in marine 
propelling machinery would probably be at a slower 
rate in the next few years than in the decade follow- 
ing the war, and would depend largely upon questions 
of efficiency. Any attempt at standardisation was 
hindered by the fact that at present no building 
except of special ships was going on. 

A vote of thanks to Mr. Freeman was proposed 
by Mr. R. W. Allen and seconded by Mr. A. E. L. 
| Chorlton. 


Tue Trx-Puiate Inpvustry.—According to a recent 
weekly report of The London Iron and Steel Exchange, 
28, Essex-street, Strand, W.C.2, the British tin-plate in- 
dustry is, at the present time, in a comparatively good 
| position and is working at from 65 per cent. to 70 per 
|} cent. of capacity. Furthermore, it has regained a con- 
| siderable volume of export business which had been 
temporarily lost. 


| 


* ENGINEERING, vol. cxxx, page 89 (1930). 
t ENGINEERING, vol. cxxxi, page 494 (1931). 





THE ENGINEERING OUTLOOK. 
Ill.—Tue Moror-Cycie anp Cycie Inpustry. 


THE motor-cycle and cycle industry is closely 
allied to the motor industry, and in many cases 
production of both is carried on by the same firms 
and in the same works. Its activities are, never- 
theless, sufficiently distinct to make it necessary 
to deal with its position and prospects separately. 
Within the industry a further sub-division is 
necessary into (a) motor cycle and (6) cycle as the 
circumstances of these two branches are often 
widely different. As regards employment statistics, 
however, these sub-divisions cannot be made. The 
Ministry of Labour employment statistics, given 
in Table I, group the motor-cycle and cycle indus- 
tries with the motor and aircraft industries, and 
the motor industry being very much the biggest 
of the three, unduly influences the movement of 
the figures. 

Taste I.—Number of Workpeople Employed. 


| Motors, Cycles and Aircraft.* 


Number Number 
Insured. 





Number Index 


Unemployed.| Employed. 1923 = 100 





191,830 
203,340 
214,840 
224,040 
232,860 
234,830t 
245,410f 
247,140+ 
251,320¢ 


175,722 
187,195 
200,740 
202,431 
214,531 
212,815 
227,796 
206,493 
193,858 


1923 
1924 
925 
926 
927 
928 
1929 
1930 
1931 


16,108 
16,145 
14,100 
21,609 
18,339 
22,015 
17,614 
40,647 
57,462 


WARM AREAS 


* Figures relate only to the month of July in each year. 

+ Ages 16 to 64. 

The Ministry’s figures given are subject to the 
changed basis of compilation of the number of 
insured workpeople, by which persons under 16 
and over 64 years of age are excluded. It may be 
deduced from other indications that whereas the 
bulk of the aggregate decline in employment in this 
group of some 13,000 workpeople was caused by 
reduced activity in the motor industry, propor- 
tionately the motor-cycle and cycle industry suffered 
most, while the aircraft industry held its ground. 

(a) Motor Cycles.—The production of motor cycles 
in recent years is estimated to have been as shown 
in Table II. 

TaBLe II, 


1907... 3,800 
1919... 65,000 
1920 ... 100,000 


Production of Motor Cycles. 

1923... 80,000 1928... 144,000 
1924... 110,000 1929... 148,500 
1925... 120,000 1930... 120,500 

1921... 80,000 1926... 140,000 1931... 74,000 

1922... 60,000 1927... 162,000 

For the reduction of 40 per cent. in production 
as a whole, the home market has been partly 
responsible, having declined roughly 30 per cent., 
as compared with 1930, which, in turn, was 10 per 
cent. lower than 1929. Export business, however, 
declined by 50 per cent. as compared with 1930, 
which was already 30 per cent. lower than 1929. 
Although the rate of development in the home 
market had for some time been slackening, partly 
owing to the invasion of the market by the light 
car, the catastrophic set-back of the last two years 
affords eloquent testimony of the contraction of 
effective purchasing power which has followed 
increased unemployment and heavier taxation of 
motor users. 

In Table ITI, on the opposite page, the exports of 
motor cycles and tricars are given for a series of years. 
Here again world-wide contraction of purchasing 
power is in evidence, since motor-cycles are a British 
product of unbeaten quality and competitive price. 
The commercial organisation of the industry is sound 
and enterprising, and the price of the article puts it, 
in normal times, within the reach of the masses in all 
countries with a reasonable standard of living. 

Analysis of the destination of these exports 
shows that further huge falls have taken place in 
the German and Swedish markets, which were at. 
roughly, a third and a fifth, respectively, of the 1929 
levels. South Africa has declined to one-third and 
Australia to less than one-tenth of the 1929 figure. 
New Zealand takings were, roughly, one-fifth and 
those of all other countries, roughly, two-thirds of 
the 1929 level. As regards foreign competition in 
the home market, figures of net imports are given 
in Table IV and remain of negligible proportions. 
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ENGINEERING. 


cyclists who can no longer afford the more expensive tion of complete cycles is not, however, a serious 


vehicles, or to the diversion of new demand to cycles 


which would otherwise have accrued to the motor- | 
A further, not unimportant, point | prosperity of the cycle and motor-cycle industry 


eycle industry. 


factor to the British industry. 
Looking forward to 1932, it is apparent that the 


is the usefulness of the cycle as an instrument of | depends directly and immediately, in point of time, 
economy to those who have settled at some distance |on the movements of production and employment 


from their work on the strength of municipal trans-|in this and other countries. 


The bulk of the cus- 


port services and who are able to economise on this | tomers of these industries is to be found among wage- 


item by using the cycle. 


and was progressive until the last quarter of the | 


TABLE VIL. 


1926. 


United Kingdom 48,120 
Germany*® 2,156 
U.S.A. 22,670 
France 5,052 
Belgium 2,497 
100 100 


Total 80,495 


jearners and their families. 
The decline in exports is reflected in Table VIII, | power, whether arising from unemployment or wage | the are in contact. 
pe A g 


INTERNATIONAL Exports oF Motor CYcLes. 


59,904 


100,023 100-0 


Reduced purchasing 
reductions, and both have been on the increase 
NUMBER, 


1928. 1929 1930. 


Per 
Cent. 


58-8 
7,55 10-4 
10,262 14-1 
5,702 7-8 


6,444 8-9 


23,900 
7,300 16-8 
5,400 12-4 
3,964 9-1 
2,980 6-8 


100-0 43,544 100-0 


42,689 54-9 


10,722 


103,933 100-0 


72,651 


* Including Reparations. 


Taste VII.—Production of Pedal Cycles. 
1924 704,352 1928 725,000 
1925 640,000 1929 840,000 
1926 680,000 1930 660,000 
1927 680,000 1931 555,000 


Taste VIII. 'nited Kingdom Exports of Pedal Cycles. 


Index 
(1913 
100) 


Index 
(1913 = 
100). 


Value, 
£ 


Monthly 


Average Number. 


12,303 100 
5,177 
5,780 
6,435 
5,689 


44,518 
34,677 


41,678 
59,390 
72,033 
62,298 


6,917 
9,897 
12,333 
11,459 


76,241 
87,162 
86,752 
01,163 


14,875 
16,800 
17,178 
18,074 


103,984 
106,769 
108,062 
117,177 


132,864 
93,608 
05,736 
80,979 


100,432 


119,024 

122,666 

03,380 

30,066 112,609 
122,661 
122,804 
05,667 


32,006 
30,523 
24,605 
4,574 


716 
22,022 
16,705 
14,939 


15,088 
16,349 
12,136 
4,477 


Oo 600 
43,234 
46,287 


year. Scrutiny 
normal feature, however, so that it would be unwise 


to build much on an improvement resulting from | 


this country’s departure from the gold standard. 

Exports to Japan were halved for the second year 
in succession, but those to India fell less drastically 
than in 1930. The decline in the takings of Holland, 
South Africa and the Irish Free State was relatively 
small. Exports to Australia, on the other hand, 
slumped more violently in 1931 than in 1930, while 
those to all other countries than those already 
mentioned fell very drastically, viz., by nearly 
one-half. 

In Table LX, the corresponding figures of net 
imports are given, from which it appears that the 
1930 level was maintained in 1931. The importa- 


during 1931 


of the table shows that this is a/| 


IX.—-United Kingdom Net Imports of Pedal 


Cycles. 


TABLE 


Index 
(1913 
100). 


Index 
(1913 
100) 


Monthly 


Average 


Number V vo 


100-0 100-0 


200-5 
157-3 
171° 


182 -: 


3386 
343° 
416 
433 °° 
147° 
545 
364 


426 
067 
526 
,050 
27% 
403-2 
380 
160 
320 
340- 
323-5 
176-7 
450 
473°: 
246 
113°: 
173° 
430 
336-7 


200) 


, has a quick reaction on the fortunes of 
these industries. In the first of this series of articles 
reasons were given for there being no justification 
in forecasting a rapid revival during 1932. Thus, 
although these industries are efficient and well 
organised to take advantage of any opportunity 
that may occur, it must be anticipated that they 
will again operate at the low levels seen during 1931. 
There is no reason, however, to anticipate much 
further recession, unless a complete breakdown of 
international trade supervenes. 


DisTRIBUTION OF Motor VEHICLES IN AUSTRALIA. 
According to statistics published recently in Australia, 
561,304 motor vehicles were registered in the Common- 
wealth on June 30, 1931. New South Wales heads the 
list with 223,003 vehicles; then follow Victoria with 
168,231, Queensland with 90,831, South Australia with 
56,225, and West Australia with 21,075. At the bottom 
of the list is Central Australia, in which only 116 
vehicles were registered. This total comprises 47 
commercial vehicles, 68 motor-cars, and one motor-cycle. 


| 

| BEARING LUBRICATION.,* 

The Distribution and Thickness of the Oil Film in a 
Flooded Cylindrical Bearing—I1. 

By Joun Goopman, M.Inst.C.E. 


| In Part I of the account of the author’s investigations 
| on this subject}, the bearing used subtended an angle 
| of 180 degrees. His previous experiments on a bearing 
having a much smaller clearance-ratio showed that 
| the friction was materially diminished by reducing 
In order to ascertain whether a 
similar result would he obtained with a bearing having 
a much larger clearance-ratio, the sides of the bearing 
| used for the experiments described in Part I were cut 
| away in order to reduce the are in contact to 90 degrees. 
| The results of the tests showed that the friction was 
not greatly affected by this alteration, mainly because 
the thickness of the oil-film was reduced in roughly 
|the same proportion. The rise of temperature was, 
however, materially lowered. In other respects the 
90 degree bearing acted in much the same manner as 
the 180 degree bearing. The minimum thickness of 
the oil-film was considerably less in the bearing with 
the smaller arc of contact; hence it appears probable 
that the safe load for the bearing will be smaller. The 
general results closely corroborated those obtained 
from the earlier experiments. 

Further experiments were made in which the 
clearance-ratio was about normal. In general, the 
results obtained from this bearing agreed closely in 
form with the earlier results but, as might be expected, 
they differed quantitatively. 

In tests of this character it is not found possible to 

eliminate entirely wear of the bearing, although in these 
tests it has been much reduced. It was considered 
desirable to know as accurately as possible how wear 
affected the cylindrical form of the bearing. A special 
appliance was designed to measure the wear and was 
used with considerable success. The bearing was 
fitted with nine pressure-gauges, with which the oil- 
pressure was measured at twenty-seven points on the 
bearing. From these results an attempt has been made 
to calculate the end leakage of the oil from the bearing 
with, it is believed, fair success. Owing to the short- 
ness of the bearing as compared with its diameter, the 
leakage is believed to be much greater than it would be 
with a longer bearing. Measurement of the end 
leakage is a matter which deserves further investiga- 
| tion, since the theoretical treatment of lubrication 
largely depends upon it. Some interesting results 
have been obtained from the oil-pressure diagrams, 
which show that the distribution of the pressure is 
largely affected by the temperature and speed of 
running. 

These tests throw more light on the “ displacement 
| diagram ” and tend to throw doubt on the accuracy 
|}on the Sommerfeld diagram. The friction with the 
| bearing having a small clearance is considerably 

higher than with the bearing in which the clearance is 
|large, but whether large clearances in practice are 
| desirable or not depends on many other considerations. 
| The friction as calculated by Sommerfeld’s equations 
agrees well with the values found by experiment. 
The Stability of Lubricating Films in Journal Bearings. 
By H. W. Swirrt, M.A., D.Sc. 

This paper is concerned with the hydrodynamic 
| theory of the lubrication of journal bearings, in which 
| end leakage is neglected. When applied to a clearance 
bearing the well-known equation of Osborne Reynolds 
takes the form : 

dp 6A UR €cos ¥ 

doo + € cos 5} 


{ l l 
(l+ecos@P (1 
| In the solution of this equation the chief difficulty— 
jof a fundamental as distinct from a manipulative 


| nature—lies in the correct assignment of the boundary 
jand applied conditions. When applied in general, 
the assumptions of zero pressure at “on ” and “ off” 
points, of a central resultant pressure, and of the 
continuous validity of Reynolds’ equation over the 
whole of the are subtended by the bearing, involve 
the admission of néyative pressures, and lead to a relation 
between attitude and eccentricity which is not m 
harmony with experimental observations, and which, 
over a considerable range is palpably unstable. 
Based on physical considerations, the assumptions 
made in the present treatment are :—(1), That the 
pressure is zero at both “on” and “ off” points ; 
(2), that between those points the pressure may become 
higher, bat cannot fall below zero to any appreciable 
extent; (3), that the Reynolds’ equation is valid only 
over that portion of the bearing arc where the pressure 
is positive ; and, (4), that the resultant pressure acts 
in line with and balances the load on the journal. 
When these assumptions are applied under any 
prescribed conditions, the journal has a range 0! 
* Abstracts of papers read before the Institution 
of Civil Engineers, on Tuesday, January |2, 1932. 
+t Proc. Inst.C.E., vol. cevi, page 242. 
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possible positions of equilibrium, each corresponding 
to a different value of the eccentricity «, and a different 
attitude #. Of these, the particular position in which 
the journal will actually run is that which gives stable 
equilibrium, i.e., that for which — re cos 9, the dis- 
placement of the journal in the direction of the applied 
load, has its greatest value. 

Owing to the complex nature of the hypotheses, the 
locus of the centre of the journal is not determinable 
by direct analysis, but demands a process of rather 
extended trial and interpolation. The centre locus is 
found for bearings subtending angles of 90 degrees, 
120 degrees, 150 degrees, and 180 degrees. The locus 
deduced in this way for the centrally-loaded _half- 
bearing, when compared with those obtained by direct 
measurement or observation by Vieweg, Goodman and 
Stanton, supports the theory, Stanton’s results, in fact, 
providing almost a direct confirmation. 

When once the centre locus has been determined, the 
problem of the journal bearing is virtually solved, for 
the pressure distribution and the relationships between 
the load, eccentricity and frictional moment can be 
obtained by direct substitution. From the results 
established in the cases of the four partial bearings, 
corresponding values were calculated and plotted for 


re 
iU RI and the 


Owing to certain well-known 


the eccentricity ¢, the load eriterion A = 


, —" R 
frictional criterion p - 


limitations and to the intervention of factors beyond 
its purview, no purely hydrodynamic theory can hope 
to form a rigid basis for bearing design, but descriptive 
results of some importance in this connection emerge 
when the theory is applied to the design of an ideal 
bearing, in which end leakage is neglected and wear 
eliminated. 

In order to minimise the danger of wear and the loss 
of power, it is clearly desirable to mgintain as thick a 
film of oil and as low a coefficient of friction as possible. 
For the half bearing, it appears that the film thickness is 
vreatest when the clearance is so designed that the run- 
ning eccentricity is about 0-35, while the friction is least 
when the eccentricity is about 0-5. It also appears 
that the best general conditions of equilibrium would 
be obtained when the clearance is so proportioned that 
the eccentricity is about 0-4. This condition is 
fulfilled when A = 3-4, and the coefficient of friction 


will then be 1-3 23 


« R can be made small only in proportion to the mini- 
mum thickness t = r (1 —e). Ifa safe limit be chosen 


The “ frictional moment coefficient ”’ 


for this thickness, the clearance becomes fixed (r - 5 “) 


and the permissible load per unit of projected area is 


2 
then 0-61 Aon ° 


2 With a bearing designed in this way 


the theoretical coefficient of friction will be 2-2 - 

For the conditions of operation of bedded bearings, 
i.e., partial bearings without any clearance, it is found 
that, in so far as the ordinary laws of film lubrication 
remain in control, a bearing of this type cannot be in 
stable equilibrium so long as any film exists at all. If 
it should be proved that a bedded bearing is able, in 
fact, to maintain a lubricating film, it will be necessary 
to search for some factor other than those recognised 
in Reynolds’ equation. 








LETTER TO THE EDITOR. | 


THE MAGNETIC HARDENING OF 
STEEL. 
To Tue Eprror or ENGINEERING. 

Sir,—In your issue of May 29, 1931, on page 706, you 
referred to my Royal Society paper describing remark- 
ible changes in the hardness of metals which resulted 
rom rotating them in a strong magnetic field. The 
changes were then believed to be atomic in character. 
Further research has strongly confirmed this view, and 
has thrown light on their essential nature. It has become 
lear that the alternate softening and hardening at 
increasing intervals of time is a periodic effect due to 
some pulsation taking place in the atoms themselves, 
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process of bombardment with steel balls, is itself a 
particular phase of an atomic, that is to say an electro- 
magnetic, fluctuation set going by the severe mechanical 
disturbance. 

The experiments devised to test the precession theory 
have led to an important practical development, the 
invention of a secondary or stabilising magnetic process 
for rendering permanent any selected phase of the 
fluctuations set up by the rotary magnetic process, or 
by thermal or mechanical means. Figs. 1 and 2 show 
two graphs illustrating the application of the rotary 
and stabilising processes to a modern high-speed steel, 
the « X.L.D.” cobalt steel of Messrs. J. J. Saville and 


Fig./. COBALT HIGH SPEEOSTEEL: ITURNIN 
MAGNETIC FIELD AT 150 °C: AGED TO MAXIMUM: 
ley - pee 3 MIN.IN STATIONARY FIELD. 
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|or are at best only tracks. 
| brief account of some convincing trials of a rigid-frame 


been patented. It has been found possible to induce 
and render permanent a very high degree of hardness in 
such articles as razor blades, drills, and other tools, or 
to stabilise metal in the critical condition represented by 
the minimum phase, which is believed to be associated 
with physical properties of an unusual character. Fig. 3 
is a photographic illustration of the latest magnetic table 
for applying the rotary and stabilising processes. It 
provides a powerful field in a gap 12 in. long and adjust- 
able in width, or, by reversing the tables, a more con- 
centrated field in a short gap of variable width. The 
rotary treatment is effected by placing the specimen 
across the gap and rotating it once, so as to change the 
direction of polarisation through 360 deg. High-speed 
steels are usually treated hot. The most favourable 
temperature depends on the characteristics of the steel, 
but is generally not above 250 deg. C. As the rotary 
treatment only occupies a few seconds, the article 
can be preheated in a bath and transferred to the 
| magnet while hot. A gutter is provided to carry away 
| any liquid that may be present. 

| The stabilising process is applied cold, and consists 
| in placing the specimen across the gap for a minute or 
more. It is essential that stabilisation be carried out a 
| definite number of hours after rotary treatment, being 
|so timed as to coincide with the selected phase of the 
| fluctuations set up by the latter. The course followed 
| by the fluctuations will have been determined by pre- 
|liminary experiment, consisting of serial hardness 
| tests on a similar specimen. The magnet is designed 
|to work from the mains, where direct current is avail- 
able, and suitable transforming and rectifying equip- 
ment can be provided for alternating current of any 
voltage and periodicity. 

Yours faithfully, 
Epwarp G. HERBERT. 
Burnsall, 149, Barlow Moor Road, West Didsbury, 
Manchester, December, 1931. 














SIX-WHEEL LORRY FOR CROSS- 
COUNTRY TRANSPORT. 


In this country of excellent roads, most people are 
| inclined to think of the petrol-driven lorry in terms of 
speed or haulage power on the flat, and rarely visualise 
the exacting conditions obtaining in those undeveloped 
areas of the world in which roads are either non-existent 
In this connection, a 


pneumatic-tyred six-wheel lorry and of the same machine 
articulated with a four-wheel trailer, which we recently 
attended, may be of interest. The vehicles in question 
were made by Messrs. Scammell Lorries, Limited, 


| 52-54, High Holborn, London, W.C.1, and are illus- 


trated in Figs. 1 to 3 on page 82. The tests were 
arranged to demonstrate the utility and capacity 
of the machines on deeply-rutted and trenched ground 
and in ascending and descending steep gradients of 
loose materials, but, before describing them more fully, 
some reference to the construction of the lorry may 
fitly be made. This was a Scammell Pioneer type, 


| rigid-frame vehicle, with a single rear axle from which 


the drive is transmitted to four rear wheels. These 
wheels are so articulated that the gear casings carrying 


| the wheels may tilt 30 deg. above or below the hori- 


zontal, so that one rear wheel may be as much as 2 ft. 
above the other on the same side, while, if the condition 


|of the ground necessitates it, the other pair may be 


tilted to the same extent in the reverse direction. The 
front axle is mounted so that it also may tilt until 
one wheel is 2 ft. above the other, the net result of 
the method of suspension being that the body of the 
vehicle remains practically level on very rough ground. 

The chassis is illustrated in Fig. 1. This figure will 
serve our present purpose, but for a detailed description 
reference may be made to ENGINEERING, vol. cxxiv, 
page 694 (1927), such improvements as have been 
embodied in the vehicles as now constructed being 
noted below. The engine is the standard 4-cylinder 
model fitted by Messrs. Scammell to all their machines 
up to and including the 100-ton machinery transporter.* 
It has cylinders 5 in. in diameter by 5} in. stroke and 
at 1,000 r.p.m. develops 53 h.p. The maximum brake 
horse power is about 80, and the engine can be run 
without distress up to 2,000 r.p.m. The cylinder heads 


and it has been attributed to a gyroscopic precession 
of the electrons, a slow and rhythmic displacement of 
ueir axes of revolution, set up in the first place by the 
m gnetic disturbance and persisting for many hours, 
thus causing periodic fluctuations in the mutual electro- 
jmegnetic attraction or cohesion which is the basis of 
hardness and other physical properties of the metal. 
It has been found possible to set up pulsations of like 
character by other than magnetic means, e.g., by 
quenching from high temperatures and by severe cold 
working processes, and it seems probable that the 
phenomenon the discovery of which was the starting 
point of these researches, namely, the spontaneous 
after-hardening which continues for some hours in hard 
steel which has been superhardened by the Cloudburst 


Company, who kindly supplied the specimens in the 
hardened state. Figs. | and 2 show the hardness fluctua- 
tions in a cobalt steel after rotary magnetic treatment at 
150 deg. and 200 deg. C., respectively. The “ X.L.D.” 
specimens were treated at these temperatures. The 
maximum phase of the one treated at 150 deg. was 
selected for stabilisation, and this resulted in a tem- 
porary fluctuation leading to stability at a degree of 
hardness high above the previous maximum (see Fig. 
1). The specimen treated at 200 deg. was stabilised 
at a minimum phase, and this again caused a tem- 
porary “flutter” and stability below the previous 
|minimum (see Fig. 2). 

The principle here illustrated is expected to have 
important practical applications and the process has 








are detachable and carry the overhead valves. Roller 
ended rockers are now fitted with forced-feed lubrication 
to the rocker bearings. The compression ratio has 
been raised from 4-5 to 1, to 5-5 to 1, and the induction 
system is of a new design fitted with a Claudel atomiser. 

he gear-box, however, differs in a greater degree from 
that previously described. Five gear ratios are now 
provided as follows: top 1 to 1, fourth 1-75 to 1, 
third 2-70 to 1, second 5-09 to 1, and first and reverse 
10-36 to 1. Only one change lever is required, and on 
first speed the power has only to pass through two sets 
of gears instead of four, as is sometimes the case. A new 
type of clutch stop is fitted. The propeller shaft is 





* ENGINEERING, vol. exxviii, page 675 (1929). 
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road wheels is 13-4 to 1. With the gearbox ratios 
above mentioned, this gives road speeds of 9-93 m.p.h. 
on top gear, 5-68 m.p.h., 3-68 m.p.h., and 1-95 m.p.b. 
on the fourth, third and second gears, respectively, and 
0-96 m.p.h. on the first and reverse gear. These speeds 
are obtained when the engine is running at 1,000 r.p.m. 

The winch shown at the rear of the chassis in Fig. | 
is not a standard fitting, but is widely used in such 
conditions as oil-field work for loading or unloading 
the vehicle. It can also be employed to extricate 
the lorry or pull out other vehicles which may be 
bogged, ete. It is driven from the gearbox as shown, 
and will give a normal maximum pull on the cable of 
3} tons. The barrel will take 300 ft. of wire rope, and 
is provided with a hand-controlled friction clutch and 
brake. A capstan drum is fitted on the shaft outside 
the frame. The cable from the barrel can either be 
taken direct to the rear of the vehicle or forward under 
the body bearers, and then round a pulley projecting 
through the floor from which it is led back to drag 
a load on to the body. A feature which has undergone 
modification since the photograph reproduced in 
Fig. | was taken, is the tyres. The type now fitted, 
and shown in Fig. 2, is the Goodyear giant low-pressure 
tyre on a split rim, the tyres being 20 in. in diameter by 
13°5 in. wide. The area of contact provided by the great 
width and the resilience due to the low pressure used, 
i.e., about 35 lb. per square inch, has proved of great 
value in increasing the tractive effort, both on ordinary 
roads and on a rough surface. The tyres are inflated 
by a special pump driven off the gearbox. Two other 
differences from the vehicle previously described are 
apparent in Fig. 2. The first of these is the cab, 
which is now enclosed instead of having a collapsible 
hood. The second is the radiator, which is standardised 
in this machine to meet tropical conditions of service. 
It is of the Still type, with a single row of wire-wound 
tubes providing a large cooling surface and a free 
passage of air. 

Turning now to the tests, the first series was made with 
a lorry carrying a load of four tons. The test ground 
had been excavated in several places, and presented 
a track of extraordinary roughness. At one part the 
vehicle was driven into a pit about 3 ft. deep, across 
the bottom of which timber had been arranged to form 
a vertical wall some 15 in. in height. On striking this, 
the machine rebounded so that the front wheels were, 
momentarily, high above the original ground surface, 
but it continued its journey without any slewing or 
pause, Other tests provided demonstrations of the 
capacity of the machine to start when in difficult 
positions. In one of these, the rear wheels of one side 
of the chassis were on level ground, while of those on 
the other side, the leading wheel was sunk up to 
about the level of the hub in mud, and the rear wheel 
was much higher than the other, due to the canting 
of the gear casing. The front axle was tilted trans- 
versely to its full extent, and the whole machine 
presented a curiously twisted appearance. It had, 
however, no difficulty in extricating itself, and the 
driver did not appear to have to operate the clutch 
in any unusual manner. The second series of tests 
was carried out in a disused gravel pit, in the centre 
of which was an irregular heap of loose flints and sand 
some 20 feet in height The machine was driven 
repeatedly over this heap, the gradient of which was 
in places, at least 1 in 2, and in other parts considerably 
steeper. No wheel spin was evident, either in ascending 
or descending, though the surface was naturally loose. 
The lorry is shown ascending the heap in Fig. 2. 

The same tests in the gravel pit were made with the 
machine shown in Fig. 3. This is the standard six 
wheel lorry fitted with a four-wheel articulated trailing 
bogie. The test load consisted of 10 tons of logs, to 
represent the oil-pipes which the machine is designed 
to convey in pipe-laying operations in the oil fields. 
The wheels of the rear bogie are mounted on tilting 
arms, and it is connected to the chassis of the towing 
lorry by a long beam, the end of which is coupled to 
the chassis by a large ball-and-socket joint. The 
socket is carried between leaf springs, by which shock 
is taken up. This machine stood the climbing tests as 
well as the single lorry did; indeed, it may be said that 
the descending tests were more impressive and afforded 
good proof of the ample braking capacity provided. It 
was afterwards driven over some very rough ground 
in the gravel pit without trouble of any kind. 

We may mention, in conclusion, that three of the 
Scammell lorries will, in all probability, take part in an 
expedition to some hitherto inaccessible goldfields in 
Australia, the representative of the company concerned, 
Mr. H. Theodore Price, being present at the tests 
These goldfields are to be investigated by Messrs. The 
British-Australian Gold Mining Company, Limited, and | 
the planning of the expedition is a striking example of | 
the resources now available to the prospector. A | 
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number of British geologists and scientists are to be | mining equipment will be taken over difficult country , transport methods would seem to provide a practical 
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THE UNIVERSAL COAL DRYER 


UN page 12 of, ENaInEERING, vol. cxxvi. (1928), a 
Gescription was given of the Universal coal dryer, 
subsequent to a demonstration at the Barrow Collieries, 
near Barnsley. The apparatus was employed for drying 
coal-slack from the washery, prior to charging it into 
coke ovens. The machine, as was announced in our 
columns some time ago, is now made by Messrs. 
rhe Brightside Foundry and Engineering Company, 
Limited, Sheffield, who are the sole licensees and 
manufacturers for the United Kingdom. The foreign 
rights of the machine are in the hands of Messrs. 
Universal Dryers Company, Limited, Queen’s-road, 
Barnsley. The inventor and present designer of the 
Gryer is Mr. R. V. Farnham, M.I.Mech.E. While the 
principle of the machine, as now constructed, is iden- 
tical with that of the type formerly described, a 
number of improvements have been made in the design. 








It will be recalled that the dryer previously described 
consisted essentially of six superimposed horizontal 
rotating troughs, termed retarders, enclosed in a well- 
lagged cast-iron framework. The coal was tipped 
from each retarder into the one immediately below it 
in the form of successive cascades, and, during its 
downward passage through the apparatus it encountered 
an upward current of hot gases produced by burning 
coke-oven gas. The hot gases were drawn through 
the apparatus by means of a fan placed at the upper 
or outlet end of the machine. Moisture from the coal 
was thus withdrawn and carried away by the stream 
of hot gas. 

In the dryer as now manufactured, the rotating 
troughs have been replaced by retarders, having 
six radially-disposed arms, and thus, six discharges 
are made per revolution instead of one, as was previously 
the case. As will be seen from the accompanying 
illustrations, Figs. 1 and 2, these retarders are staggered 


vertically and revolve in opposite directions in adjacent 
sections, as did the troughs. Moreover, as indicated 
in Fig. 2, the radial arms of the retarders fit the 
machined arc of each intermediate section, thus 
preventing the upward flow of hot gases from passing 
other than through the cascading coal. The path 
taken by the hot gases, from the burners to the fan, 
is evident from Fig. 2. The retarders are rotated by 
means of an endless roller chain driven by a small 
electric motor. The chain passes over toothed wheels 
keyed on to the extremities of the retarder shafts. 
Details of the drive arrangement are shown in Fig. 1. 
In the summer of 193], a comprehensive series of 
tests was carried out on a 40-ton per hour Universal 
dryer at the Barrow Collieries, by Mr. R. A. Mott, of the 
| Department of Fuel Technology, Sheffield University. 
| The tests were spread over a period of one week, during 
which time the dryer was worked for some 12 to 16 
hours per day. The slack fed into the drier had been 
drained for a period of about four hours and contained a 
large proportion of slurry. The dried coal, on discharge, 
was taken up a bucket elevator, along an open rubber 
belt conveyor, 125 ft. long, and charged into coke ovens. 
The results of the tests have recently been published, 
and embody some interesting data. In his covering 
letter to The Brightside Company, Mr. Mott states 
that on account of its large capacity, high thermal 
efficiency, low-power consumption, low ground space 
requirements, low upkeep costs, simplicity of control 
and reliability for long periods of service, the dryer 
overcomes many disadvantages which have prevented 
the widespread adoption of other de-watering appliances 
capable of producing coal having a moisture content 
of less than 10 per cent. Mr. Mott found that the 
amount of heat entering the machine per hour amounted 
to 10,195,000 B.Th.U. gross. Of this, he ascertained 
that 53-8 per cent. was used up in the evaporation of 
water contained in the coal, 23-5 per cent. was con- 
sumed in raising the temperature of the coal, 21-6 per 
cent. was lost in the waste gases, and only 1-1 per cent. 
was lost by radiation and convection. The evapora- 
tive efficiency of the machine, i.e., the heat used up 
hourly in the evaporation of water in the coal, expressed 
as a percentage of the net hourly heating value of the 
gas used, was 60-4 per cent., while the heating efficiency, 
1.e., the heat consumed in evaporating water, plus that 
absorbed by the coal, again expressed as a percentage 
of the net hourly heat input, came to 86-6 per cent. 
This last value is calculated on the coal leaving the 
dryer. At Barrow, some of the heat taken up by the 
coal is lost while it is being conveyed to the coke ovens, 
nevertheless it is calculated that 63 per cent. of the 
heat is still present when the fuel is charged into the 
ovens. The net thermal efficiency of the dryer, under 
the conditions prevailing at the Barrow Collieries, 
thus becomes 77-1 per cent. 

The rotating elements of the dryer, the speed of 
rotation of which was 1-26 r.p.m., in the present tests, 
are stated to require a power of 1-5 h.p., when running 
light, and of only 1-94 h.p., when operating at full 
load. It is pointed out that the small increase of 
power required by the load is an indication of the 
efficient use made of the force of gravity to pass the 
coal through the machine. Further, the motor driving 
the fan requires 17 h.p., so that the total horse-power 
employed on the machine is 19, which is equivalent 
to less than 0-5 h.p. per ton of coal treated per hour. 
To quote average figures, the percentage total moisture 
in the original wet coal was 14-62 and that in the coal 
leaving the machine, 9-60. Average-size analyses of 
the coal entering and leaving the dryer, during a seven- 
hour period, gave identical results, showing that no 
disintegration of the fuel had occurred during its 
passage through the machine and that there was no 
loss of dust with the discharged gases; the discharge 
from the fan, it is emphasised, was quite white. An 
examination of the volatile matter content of hourly 
samples of the coal, before and after drying, showed 
that there was no loss in volatile matter in passing 
through the dryer. This, Mr. Mott states, is to be 
expected ‘‘ since the coal never rose in temperature 
above 65 deg. C., and was only in the dryer for a period 
of 44 minutes.” Furthermore, the drying treatment 
had no effect on the coking properties of the fuel. This 
was tested by charging two coke-ovens with undried 
coal and two ovens with the dried material. Samples 
of from 4 cwt. to 5 cwt. of coke from each oven were 
sized and subjected to the shatter test. The average 
shatter indices of the cokes made from undried and 
dried coals were identical. 

As pointed out in our previous article, the dryer is 
capable of removing a much greater proportion of 
water than that mentioned above. In this connection 
it is stated in the report that, for a given heat ny a 
the removal of moisture would be doubled if the feed 
were reduced by 50 per cent. Moreover, it is interesting 
to note, in passing, that The Brightside Company 
have erected a 30-ton per hour dryer for Messrs. 
Emlyn Colliery, Limited, Swansea. This dryer is 





to reduce the moisture content of washed anthracite 
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duff from 14 per cent. to 5 per cent. As coke-oven 
gas is not available, heat is supplied from a special 
type of gas producer which will gasify any low-grade | 
fuel available. Among the many advantages claimed | 
for the dryer, and set out in the report, are that the 
removal of the water from the coal, before charging 
into the coke oven, reduces the net fuel consumption 
and reduces also the coking time by from 20 minutes 
to | hour for every | per cent. of moisture removed, 
thus increasing the coking capacity of the oven and 
the gas, benzol and tar yields. Again, the wear 
on the oven walls by spalling owing to water drainage is 
reduced. The dryer and burner setting employed in 
the tests occupies a ground space of 16 ft. by 14 ft., 
only, and a head room of 24 ft.6in. The area occupied, 
it is pointed out, is relatively small, and, consequently 
the apparatus could be accommodated in existing 
buildings in many cases. Furthermore, waste-heat 
products, pulverised fuel, producer gas, or oil may be 
utilised to provide the heat flow, in lieu of coke-oven 
gas, which, as already indicated, is not always available. 


TIES OF REFRIGERANTS.* 


By Dr. Ezer Grirrirus, F.R.S., and J. H. Awpeery, 
B.A., B.Se. 


Ow account of their wide use in refrigeration, the 
properties of carbon dioxide and ammonia have been 
extensively studied and their physical constants may 
now be considered as well determined. There have, 
however, in recent years, been suggestions from various | 
quarters that other organic and inorganic fluids might 
prove to be more suitable refrigerants for special 
requirements. The data available on the physical | 
properties of these suggested fluids are very meagre, 
and some years ago we searched the available litera- 
ture and compiled tables based on the best estimates 
we could then make for a number of properties, in- 
cluding the latent heat.t In the absence of direct 
determinations, this had frequently to be calculated 
thermodynamically from the vapour pressure and the 
volume of the vapour, the latter having sometimes 
to be estimated by Boyle's law from the standard 
density, or from the assumption that a gram molecule 
occupies 22-4 litres at normal temperature and pressure. 
It was clear from the first that these tentative values | 
would require revision, and we have now measured | 
the latent heat and the specific volume of the saturated | 

| 
| 


Latent Heat. (Cals. per gm 


vapours of some of them. The present paper is devoted 
to the latent-heat determinations. | 

The apparatus used is shown in Fig. 1. In principle, | 
the method is to evaporate the liquid by supplying | 
heat electrically to the liquid in a calorimeter enclosed 
in a constant-temperature air bath. By this device, 
heat-loss corrections are eliminated, since by adjusting 
the rate of electrical supply the liquid boils at the 
constant temperature, and all the energy dissipated 
is used in supplying the latent heat necessary for the 
evaporation. To look at the matter in a slightly 
different way, it is clear that if the valve were opened 
with no electric current flowing, the escaping vapour 
would abstract heat from the liquid and so lower the 
temperature of the calorimeter; the electrical supply | 
is adjusted so that this fall of temperature is exactly 
compensated, and there is a balance between the | 
(electrical) supply and the energy carried off as latent 
heat. The pot = Aw proper consists of a steel 
about 16 cm. high and 9 ecm. in diameter, 
so that it holds nearly a litre of liquid. Two closed- 
end steel tubes project into the calorimeter, as shown | 
in Fig. 1. Of these, the vertical one was used for a 
thermometer, and the horizontal one for the heater, 
which consisted cf platinum wire wound on mica. 
The resistance of the heater was about 20 ohms. 
A narrow-bore steel tube projecting from the top of the | 
calorimeter leads to a valve which is situated above the 
lid of the constant-temperature enclosure. All the 
joints in the calorimeter are welded. 

The calorimeter was placed within the constant- 
temperature enclosure, and insulated from it by means 
of three box-wood pegs. The enclosure itself was made 
by casting alaminium around a spiral of iron piping. 
so as to make an aluriinium vessel about 25 cm. in 
diameter and about 30 em. high, with the piping 
embedded in its walls. Thus, by using the spiral | 
as the evaporator of a refrigerating plant, the whole of 
the metal was at a uniform low temperature, which was 
measured by means of a thermometer in a thermo- 
meter well cast in the walls of enclosure. The lid of 
the enclosure was also of aluminium, and was made in | 
two halves, with three holes to take the thermometer, 
current and potential leads and the tube carrying the 
valve. A heating coil was also wound around the 
outside of the aluminium enclosure, to give a finer | 


vessel 


* Paper read before Section A of the British Associa- 
tion, London, on September 25, 1931. Abridged. 

+ British Cold Storage and Ice Association Proceedings. 
British Association of Refrigeration, March 8, 1925. 


| vessel containing the liquid is seen on the left. 


| control than it was possible to obtain with the refrigera- 


ting plant, and also for maintaining the enclosure at 
temperatures above atmospheric when required. The 
while enclosure was further surrounded by cork, in a 
box deep enough also to enclose the valve from the 
calorimeter. For high boiling point liquids, of which 


the rate of evaporation at atmospheric pressure was | 


very slow, a filter pump was provided, so that the 
pressure in the apparatus could be reduced to that 
corresponding to the vapour pressure of the liquid at 
the temperature of experiment. 

The enclosure and all the apparatus having been 
allowed to reach a steady temperature, the valve was 
opened and the suction pump started, if necessary. 
In the earlier experiments, the current was also switched 
on at the same instant, but later it was found more 
convenient to defer this for one minute. Readings 
of the current in, and e.m.f. across, the heater were 
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taken by an ammeter and voltmeter. The tempera- 
ture in the calorimeter was carefully watched, and the 


current adjusted, when necessary, at times which were | 


noted accurately, so as to keep the mean calorimeter 
temperature equal to that of the enclosure. It was 
also important to ensure that the final temperature 
of the calorimeter was equal to its initial temperature, 
since otherwise a part of the energy would have been 
expended in raising the temperature of the calorimeter 
and its contents. At the close of the experiment, this 
condition being fulfilled, the current was switched 
off and the valve closed. The quantity of liquid 


| evaporated was deduced by weighing the calorimeter 


before and after the experiment. Fig. 2 gives the 


Temperature Degs.Cent. “zxon@xnmc” 


the process of re-establishing temperature equilibrium 


with the bath, after the cooling which accompanies the 
evaporation when the valve is opened. It is essential 
to stir the liquid, and the problem of doing so without 
the possibility of loss or leakage was overcome by 
operating the stirrer electro-magnetically. A coil 
was slipped over the neck of the vessel, and current 
|ecould be sent through it by closing a circuit with a 
tapping key. The stirrer consisted of a brass plate with 
a number of holes in it, attached to a brass rod carrying 
a piece of soft iron at the top. Thus, when the circuit 
was completed the stirrer was lifted, and, by repeated 
tappings, the stirrer could be oscillated up and down. 
The construction of the valve between the two 
vessels is indicated in the diagram, in which its size is 
somewhat exaggerated, in order to show the details. 
Since sulphur dioxide was one of the substances to be 
studied, it was necessary to avoid all the usual packing 
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latent heat of evaporation of pentane and of sulphur | 


dioxide obtained in this way. 

The specific volume, i.e., the volame of 1 gm. of 
vapour at a temperature ¢ deg. C. and the correspond- 
ing vapour pressure, is a quantity which assumes 
importance in considering the utility of a substance as 
a refrigerant, since it determines the size of compressor 
necessary for a given “duty” of the refrigerating 
plant. The method we have adopted for determining 
this quantity is, in principle, a very simple one. The 
liquid is contained in a vessel which communicates 


through a valve with a second vessel, which can be | 
exhausted, and the whole apparatus is immersed in a | 


bath controlled thermostatically. Thus, when tem- 


| perature equilibrium has been reached, if the valve is 


opened, vapour from the liquid expands and fills the 
second vessel at the appropriate vapour pressure. 
After closing the valve, the second vessel may be 


|exhausted again, and the process commenced anew. 
|Thus the measurement consists essentially in filling 


this vessel with vapour a counted number of times, and 


| determining the amount of liquid used up in the process ; 


this latter quantity is found by weighing the first 


| vessel (the liquid container) before and after the | 


experiments. 

The actual apparatus is shown in Fig. 3, where the 
It is 
made of brass and entirely sealed up, and contains 
two re-entrant tubes, one for a thermometer and one 
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materials, and this was carried out by surrounding the 
upper part of the valve with ‘“sylphon” tubing, 
soldered to the base and to the upper plate seen in the 
figure. By this construction it will be seen that no gas 
can escape through the valve. The vessel for receiving 
the vapour was of glass, so that the presence of con- 
densed liquid could be detected if the temperature 
changed at any time. It was provided with a valve 
| through which connection could be made to the pump 
|used in exhausting the vessel. This valve was 4 
|needle-valve with an exceptionally long and fine 
| screw thread on the stem. The volume of this vessel 
| was 1270 c.c. determined by weighing it full of water. 
| Fig. 4 gives the results obtained for dichloroethylene, 
ether, pentane, sulphur dioxide, and trichloroethylene. 








THe Prorosep MANUFACTURE oF Motor Cars IN 
AvusTRALIA.—The advisability of fostering the manu- 
facture of motor-transport equipment in the Common- 
wealth, in view of the prevailing unemployment, 35 
reported to be under consideration by the Australian 
Umnibus Proprietors’ Association. In this connection, 
it has been pointed out that, during the six years from 
1923 to 1929, motor-car chassis to the total value of 


| for a heater, the latter being provided for accelerating | 43,000,0001. were imported into the country. 
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THE STEEL STRUCTURES 
RESEARCH COMMITTEE. 


Ix our issue for September 18 last (page 348), we 
dealt with the origin and scope of the Steel Structures 
Research Committee, appointed by the Department 
of Scientific and Industrial Research. The first report 
of this committee has now been issued,* and serves to 
emphasise the detailed manner in which its work is 
being brought into touch with that of local authorities 
and professional and technical bodies. Particulars 
are given of the careful arrangements that are being 
made for applying practically the data obtained. 
In particular, the Department called a conference on | 
steel-structures research at the end of 1930, which | 
was attended by over 130 representatives of bodies 
interested in steel-framed buildings, whether from the 
point of view of design, construction or use, including 
several from the Empire overseas. The programme 
and policy of the Committee was supported by a unani- 
mous resolution of this conference. 

A detailed report is given of the progress made 
on various items of the research programme. This 


The third panel, under the chairmanship of Mr. D. 
Anderson, deals with stresses in building frames. The 
largest part of this section consists of a preliminary 
report by Professor C. Batho on an investigation of the 
effect upon local and secondary stresses of the methods 
of providing connections, the object and scope of which 
was described in our earlier article. In these investiga- 
tions, Professor Batho is continuing work which he 
began as far back as 1912, leading in 1916 to a theo- 
retical method of estimating approximately the parti- 
tion of load in riveted joints. This theory, which now 
has been extended both to bolted joints and to longi- 
tudinally welded joints, and includes a theoretical 
determination of a joint having uniform partition of 
the load is now being tried out against a number of 
experimental determinations made in the Civil Engineer- 
ing Department of the University of Birmingham. 
It is recognised that, in general, the load in riveted 
joints is distributed unequally so that, therefore, a 
large proportion of the rivets may be practically idle. 
No satisfactory conclusions, however, have yet been 
reached as to the mechanism of this phenomenon, 
and in particular as to the exact part played by friction 





consists of individual contributions dealing with in- 
vestigations made for the six panels into which the | 
work was divided. The first panel, which consisted | 
of members of the structural steel industry and | 
practising engineers, under the chairmanship of Mr. | 
B. L. Hurst, was formed to deal with loads on floors | 
and other special investigations relating to practice. 
While it was recognised that the research work incum- 
bent on every panel would take a considerable time, the | 
general opinion of the conference of 1930 confirmed 
the belief that information as to such revisions of exist- 
ing practice as would be justified by available knowledge | 
should be made known with the least possible delay, | 
and the panel which deals with special practical investi- 
gations -has therefore prepared a code of practice 
recommended for the use of structural steel in buildings. 
The contributions submitted in connection with the 
primary work of this panel include a comparison by 
Mr. J. F. Baker of the regulations which govern the | 
design of steel-frame buildings in some foreign countries, | 
provincial cities of Great Britain and Ireland, and a} 
number of cities in the Dominions, with the correspond- 
ing provisions of the London County Council. There | 
is fair agreement among the various codes on the | 
details of design, and apart from rules governing the | 
use of high-tensile steels in America ani Germany, | 
the materials demanded, and the working stresses | 
allowed, are much the same in all countries. The | 
loads to be assumed in calculations show the greatest | 
differences. 








In most cases, the loads demanded are | 
lowest in New York, but in certain industrial buildings, | 
Germany allows a lower figure. The variations 
found in roof loads are probably accounted for by excep- 
tional weather conditions in certain countries. The | 
New York and German codes allow greater reductions | 
in live loads than those of the other countries. In a | 
six-storey office building, for example, with a flat | 
roof and no basement, that part of the load due to the | 
live loads to be assumed in the bottom length of a| 
stanchion, carrying 150 sq. ft. of floor area per floor, | 
would be 15-2 tons in New York, 32 tons in London, | 
and 29-5 tons in Germany. The corresponding | 
figures for the necessary cross-sectional area vary 
equally widely. 

A contribution by Mr. C. M. White gives details 
of a survey that has been made of the loads carried by a 
variety of London offices, with the object of defining 
the maximum live load that may be carried on a given 
area of floorspace. On the basis of the data so collected 
formule are stated for the loadings permissible on 
different areas, and incidentally attention is drawn to 
particular types of modern equipment which may 
impose unexpectedly heavy localised loads. The 
worst of these were due to addressing machines, with 
which, though the weight of the machines themselves 
were of no account, that due to the stencils when 
packed closely together might become excessively high. 





The second panel, under the chairmanship of Dr. | 


Oscar Faber, is dealing with stresses in buildings, | 
and, in particular, with the comparison of measured | 
with calculated stresses on actual buildings. Some | 
preliminary observations by Dr. W. H. Glanville on a 
plate steel stanchion showed the reliability of strain | 
measurements on built-up structures, and a contribu- | 
tion by Mr. J. F. Baker on the examination of buildings 
in course of erection gives an account both of such data | 
as have already been obtained in the United States, 
and of a strain gauge designed at the Building Research 
Station for the Committce’s work. Descriptions of | 
these contributions and of the work on the steel frame- 
work of the new Geological Museum at South Kensing- 
ton, which is being carried out under the supervision | 
of Dr. Faber, were given in our earlier article. 











* Department of Scientific and Industrial Research. 








and shear. The experiments of 1916 on the distribution 
of load over a single row of rivets showed what in the 
circumstances was satisfactory agreement between 
theoretical and experimental results. They have now 
been followed at Birmingham by experiments made 
for determining the partition of the load among the 
rivets in a splice at various loads up to and beyond the 
working load and also carried to destruction, and others 
undertaken to compare the partition of the load in 
black bolted connections having a clearance round the 
bolt with the partition in riveted connections. The 
first series were made on two double-cover butt-riveted 
splices, having four rows, of 1, 2, 3 and 3 rivets, respec- 
tively, and on a splice having three 2, 3, and 3 rivets, 
respectively. In all cases the first row of rivets 
carried a high proportion of the load at working load. 
This proportion decreased slowly as the load increased, 
but the partition did not nearly reach uniformity, 
even at loads just below the yield point of the joint. 
The second series of experiments were made on two 
black bolted splices similar in design to the riveted 
specimens used in the first series, and, until slip occurred, 
the partition of the load in these joints was similar in 
general character to that in the riveted splices. During 
slipping, however, various phenomena were observed 
of which at present no full explanation can be given, 
and finally, in contrast with the riveted specimens, 
when all the slip had taken place and the joint was near 
to the yield load, the partition of the load became 
almost uniform. A series of experiments was made on 
single bolts on the slipping loads under different 
tensions, together with observations of slip and manner 
of failure of the bolted joint and the slip loads given 
by experiments on bolted beam and stanchion connec- 
tions. These led to the conclusion that, while the ulti- 
mate strength of black bolts appears to be satisfactory 
adequate safety from slipping cannot be ensured if a 
reasonable working stress is allowed in shear. It is 
recommended accordingly that black bolts should only 
be used in the parts of connections where slip cannot 
take place, as for instance in a partly shop-riveted and 
partly field-bolted beam and stanchion connection, or 
in connections where slip does not matter. It is thought 
possible that the difficulty may be overcome by using 
high tensile steel bolts. These conclusions are a 
from possible effect of vibration, which has still to be 
considered. 

The fourth panel, under the chairmanship of Mr. D. 
Anderson, deals with materials, and progress is reported 
by Pofessor Andrew Robertson on the subject of his 
proposal to use small machined specimens in testing 
structural steel. An account of his results and of the 
advantages that seem likely to be derived from this 
method was given in the earlier article. 

On behalf of the fifth panel concerned with struts, 
Mr. J. F. Baker and Professor Robertson contribute 
discussions dealing, respectively, with the equivalent 
eccentricity and curvature in column formule, and 
with a number and variety of formule bearing on the 
strength of struts. 

The work of the fourth and fifth panels hardly 
requires further comment, but that of the sixth panel, 
which deals with the welding of steel structures, calls 
for more detailed consideration, since much more 
progress in this direction has been made abroad than 
in this country. The report includes a general review 
by Mr. G. M. Borrow on previous investigations into 
welding of structural steelwork. Fusion welding 
appears first to have been used for this purpose in the 
United States in 1917, and during the next ten or twelve 
years, a large number of tests were carried out by 
interested bodies to determine the ultimate strength 
of welded joints of types suitable for connecting struc- 
turd] members composed of standard rolled steel sec- 
tions. A considerable amount of empirical data was 


First Report of the Steel Structures Research Committee, | thus acquired, and in 1929 the American Welding 


H.M. Stationery Office. [Price 5s, net.] 





| Society published a recommended code of practice 





for structural welding, which had already been incor- 
porated into the building regulations of more than 
70 large cities in the United States. Organised research 
on similar lines has been carried out in other countries, 
notably in Germany, Switzerland, and Belgium. Regu- 
lations for applying welding to steel frame buildings have 
been issued by the Polish and Prussian Governments 
and the City of Leipzig, and in addition to recommended 
codes of practice published by professional and tech- 
nical bodies in Germany and Belgium, a proposed 
uniform code for the whole of Germany has now been 
issued. Where structural welding is permitted, it is 
always confined to work done by firms of recognised 
standing and carried out by welders whose efficiency is 
fixed by periodical tests. There are, in fact, more than 
a hundred large all-welded steel frame buildings in 
existence, and several road and railway bridges in 
which the main connections are welded. The method, 
however, is still exceptional in building construction. 
It is forbidden by the building regulations of New York, 
and by those of the London County Council is restricted 
to buildings of not more than one storey. A table giving 
the various mechanical tests im by authorities in 
various parts of the world show wide variations in their 
requirements. 

In various parts of the world, tests to destruction on 
full-sized structures have been and are being undertaken 
for the solution of specific problems. The American 
Bureau of Welding in 1926 tested to destruction a 
plate girder 15 ft. long with a 2-ft. web } in. thick, 
with cover plates 9} in. wide and with nine stiffeners 
on each side welded to the web and the flanges, and 
it was not until the web had buckled and the girder 
deflected by several inches that the welds failed at the 
top flange. Another series of tests, carried out by 
the Bureau of Standards, was designed to determine 
the effect of substituting welds for rivets in the splices 
of I-columns of steel building frames and of placing 
the splice plates parallel with the webs instead of with 
the flanges. The strength of welded splice connections 
of H-section was also studied. Several welded seams 
failed through concentration of stress at the ends of 
the welds, but in no case did failure begin in a weld. 
In a number of tests carried out at the University 
of California on full-size welded open-web I and box 
beams, and on lattice columns, the box beams all 
failed through buckling of the diagonals in compression, 
and the I-beams, which were supported to prevent 
twisting, by buckling of the angles forming the upper 
flange, while the columns all failed through buckling 
of the legs between the latticing. In no beam,or 
column, however, was any weld damaged, although 
the welding had been done by inexperienced workers. 
Other extensive investigations have been carried out 
and are in progress in various parts of the United States 
and Germany for obtaining data regarding the failure 
of various kinds of welds. The efficiency of electrical 
arc welding for heavy structural work has been shown 
also by tests carried out by the London and North 
Eastern Railway in regard to bridge strengthening. 
In these tests the specimens were formed by cutting a 
14-in. by 6-in. steel joist into two equal lengths, one 
of which was left intact, and the other was sawn down 
the neutral axis and the lower flange was cut, the 
cuts being then joined by welds. When tested to 
destruction under transverse loads, the welded specimen 
was found to be the stronger. Experiments on the 
behaviour of welds when used with rivets made at the 
Federal Testing Station at Zurich showed that, at least 
within the loads permitted in practice, the stress in the 
rivets was relieved. As already mentioned in these 
columns,* fatigue experiments on rotating cantilever 
specimens | in. in diameter, made by the Westinghouse 
Electric and Manufacturing Company, indicated the 
existence of a limiting size of weld, below which fatigue 
occurred in the weld, and above it in the parent metal, 
failure in the former place beginning in the interior of 
the weld. Both the German and the Swiss railways 
have experimental welded bridge trusses built into 
their tracks, with the necessary precaution to prevent 
accidents, and subjected to scientific observation while 
under the stresses of normal railway service. 

Many attempts have been made to develop non- 
destructive tests for the soundness of welded joints, 
the absence of which is, perhaps, the most important 
obstacle to the extension of the method for structural 
purposes. Among magnetic methods, Mr. Roux, in 
the laboratory of La Soudure Autogéne Francaise, 
passes a magnetic flux by means of an electro-magnet 
across the weld, and indicates differences in the magnetic 
potential resulting from a fault or failure by means 
of spectographs, obtained by sifting iron filings on a 
sheet of paper placed over the weld. Though valuable 
for the laboratory examination of butt welds, the 
method is not sensitive enough to reveal any serious 
fault when applied to the rough surface presented by 
ordinary welds, and it has not been found applicable to 
fillet welds. Similar reservations are made in respect 








* See ENGINEERING, vol. cxxx, page 281. 
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of a German method, in which the field is explored by 
means of a search-coil circuit with a galvanometer. 
Further experiments were made in 1925 with a magnetic 
tester for comparing the qualities of welded joints on 
ships’ plates. This was constructed in the National 
Physical Laboratory on behalf of the Admiralty, but 
apparently so far no positive results have been obtained. 
Claims for greater success have been made for an electri- 
cal method, which depends on observing irregularities in 
the resistance to electric currents passed across the 
weld, and also for another method developed in the 
Union Carbide and Carbon Research Laboratories, 
for which it is claimed that X-ray photographs, taken 
in directions parallel with each scarf and normal to the 
weld, indicates clearly any lack of fusion, and, with 
a knowledge of the physical properties of the steel 
and of the welding metal, enable the ultimate strength 
of the weld to be estimated with considerable accuracy 
from the appearance of the photographs. The applica- 
tion of X-rays to the examination of welds is being 
pursued in the laboratories of the German State 
Railways and is said to be successfully adopted in 
practice. The Swiss Federal Railways use it for 
acceptance tests for welded-steel bridges, and the 
subject has also been studied at the National Physical 
Laboratory and the Research Department, Woolwich. 
Nevertheless, visual inspection still remains the only 
practical means of judging the soundness of structural 
welds within building frames, and, as is pointed out 
by Dr. Stradling in his introductory contribution, 
welded structures in this respect are not worse off than 
those of reinforced concrete. 

The report terminates with recommendations for a 
code of practice for the use of structural steel in 
buildings, which has been drawn up by panel | and 
adopted unanimously by the Committee, except that 
the representative of the London County Council felt 
unable to vote on a number of the clauses. The code 
covers the general us¢ of structural steel in buildings, 
as well as its use in bu ldings that are technically 
known as steel-framed. It embodies the results of all 
available knowledge and experience, and must be 
accepted as provisional pending the further considera- 
tion and experiments which are being made by the 
Committee. It is understood that explicit reference 
will be made to these provisions in the model by-laws 
to be issued by the Ministry of Health, and that a 
British Standard specification may be based upon 
them. In most instances the stipulations of the 
British Engineering Standards Association specification 
have been embodied in the code. This code indicates 
the minimum requirements for buildings of normal 
type. It is divided into sections dealing with materials, 


design, loads and working stresses, with suitable sub- 
sections, 
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Attrnoven the regulations governing the use of 
electricity in mines, and the correlated equipment, have 
not been amended for many years, closer compliance 
with their various provisions is now demanded and 
better arrangements are available, both for previous 
testing in inflammable and non-inflammable atmos- 
pheres and for subsequent inspection. Constant atten- 
tion is also drawn by the Mines Department to improve- 
ments which experience with the increasing amount 
of plant in operation shows to be desirable. For 
instance, the importance of adequate earthing has been 
stressed in a circular that has recently been published, 
though, as is probably well known, the regulations 
already require that all conductors shall be discharged 
before they are handled and that means shall be 
provided for preventing them becoming charged again 


while the work that necessitated their isolation is in | 


progress. To show how this official supervision and 
the experience that has been gained have been reflected 
in the design of one particular class of apparatus, we 
may give a short description of a flame-proof draw-out 
switch pillar which is now being manufactured by 
the English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2. 

This pillar, a general view of which is given in Fig. 1, 
has been designed to withstand rough handling and 
manipulation by semi-skilled workmen and for trans- 
port over uneven haulage roads. It has been kept as 
compact as possible, especially in height, the two 
patterns available having pedestals, which are 48} in. 
and 37 in. high respectively. To facilitate the making 
of connections in badly lighted and cramped positions, 
special attention has been paid to the arrangement of 
the trifurcating boxes. All the enclosures, including 
the *bus-bar chamber, are flame proof. A view of the 
circuit-breaker with its tank removed appears in Fig. 3, 


from which it will be seen that the main contacts are | 


suspended from porcelain insulators, the latter being 
in turn secured to the top plate. In the smaller 
size, which is intended for carrying currents up to 
150 amperes at 3,300 volts or for 300 amperes at 650 
volts, the stationary contacts are of the contactor type 
and the moving contacts of the butt type. Both are, 
however, of high-conductivity copper with separately 
renewable contact pieces, the contact being made by a 
rolling action, so that welding is prevented. In the 
larger size, which is designed for currents up to 600 
amperes at 3,300 volts, the moving contacts are of 
the laminated-bush type with separately renewable 
sparking contacts. The whole of the mechanism is 
contained in a single steel-plate tank, insulating 
barriers being provided between the phases. 

The requirements relating to discharge and isolation, 
to which attention has been drawn above, are met in 
this pillar by the use of a removable earthing device 
and interlocking gear, the latter forming part of the 
switch itself. To earth the carriage for inspection or 
repair purposes, the moving carriage is first withdrawn 








Crrcuit-BrREAKER REMOVED 
FROM TANK. 


Fie. 3. 


| then fitted on the slide bars and located against the 
| back of the carriage. The earthing device can be seen 
| resting against the back of the oil switch in Fig. 2, and 
| with the circuit plugs projecting through it. It has 
guides at each side, which register with the slide bars, 
thus ensuring that its position is correct. The lower 
part of the earthing device is a solid plate in which 
there are three holes in such a position that when 
the device is placed on the carriage the ’bus bar plugs 
on the movable portion of the switch pass through them 
and are short-circuited. The upper part of the earthing 
device is open so that the circuit plugs pass through 
it without being short circuited. Being longer 
than the *bus bar plugs, they make contact with 
the sockets on the fixed portion of the switch when 
the moving carriage is pushed back again towards 
| the operating position as far asit will go. The carriage 
}is, of course, prevented from going back the full 
distance by the presence of the earthing device. 

When the carriage has been pushed back in this 
way the circuit-breaker can be closed and can be locked 
in the on position by a handle on the interlocking gear. 
The operation of this handle causes a warning plate with 
the legend “‘ Earthed Men On Line” to be displayed 
at the front of the pillar, and also puts the automatic 
trips out of action, as otherwise these might cause the 
breaker, which is of the free-handle type, to operate. 
The interlocking handle can be padlocked, if required. 
A copper earthing contact is fitted on one side of the 
earthing device, which engages with a similar contact 
on the slide bar. 

The switch is fitted with the usual overload and low- 
| volt trips, all the coils for which are immersed in oil. 
The potential transformer, for the low voltage trip and 
voltmeter, is housed in a casing at the top of the 
moving carriage, the lid of which is locked, when the 
latter is in its working position, by the curved arm 
visible in Fig. 2. The circuit of this transformer 
includes not only high-tension fuses, but a switch 
which is opened by the spring (which can also be 
seen in Fig. 2), so that the transformer is disconnected 
directly the carriage is partly withdrawn and no open 
sparking can occur. As will be seen from Fig. 1, the 
meters, which are of the plug-in type, are housed in a 
separate flame-proof enclosure, the openings of which 
are covered by wired-glass windows. 








LITHUANIAN PuRcHASES OF RoLiInG Srock ANI 
Locomotives.—The Lithuanian Machinery Board last 
year (1931) ordered, according to the Northern News 
Service, a considerable amount of machinery abroad 
including 20 cattle trucks, costing Lits 355,510 in all, 
or an average of Lits 17,775 per vehicle. These wer 
ordered in Denmark. Twenty new refrigerator cars 
have also been placed in service for the conveyance o! 
meat and butter, costing Lits 26,200 each. Four “ D” 
type goods locomotives were also purchased, at Lits 
269,000 each, and four passenger “ 1B2 " type locomotives 
at Lits 193,900 each. Six passenger third-class (four-axle) 
coaches were bought, suitable for fast trains, for Lits 
137,950. First quotations were very high, so that negotia- 
tions were protracted until a reduction of some 50 t 
60 per cent. of the original price was sec One Lit 

| is about equal to 5d. at Gold Standard prices 
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NOTES ON NEW BOOKS. 


UnpeR the title of An Outline of the Universe, an| 
popular, intelligible and reliable | under consideration, and endeavouring by dissection 


attempt to give a 


| of many more data than can be completely understood. 
Another way of approaching such questions, however, 
is by analysing the circumstances of the phenomena 


account of the present state of our knowledge of the | and classification to arrive at general laws, which may 


cosmos has been published by Messrs. Kegan, Paul, | give a meaning to known facts. 
Trench, Trubner and Company, Limited, the price of | latter method is obvious. 
The author is Mr. J. G.! 
Crowther, and his book covers practically the whole | checking the results off by reference to facts. 


issue being 12s. 6d. net. 


The danger of the 
It leaves the way open 
| to the uncontrolled operations of pure reason without 
Never- 


range of the sciences, with some excursions into | theless, it may sometimes serve to suggest lines of 


philosophy. 


Rather more than half the text is devoted | thought that might not emerge so readily in a more 


to biological matters, in which we profess but little disciplined exposition, and the literature of the United 


competence. The section devoted to physics seems, 


however, exceptionally well done, being most lucidly | used. 


| States has an abundance of examples in which it is 
One of these is a little work on Organisation 


written, and on the whole quite trustworthy. We have Engineering, by Mr. Henry Sturgis Dennison (McGraw- 
only noted one error, viz., the statement that the | Hill Publishing Company, Limited, London. Price 
quantum theory implies that “‘energy can exist in| 10s. net). Its purpose is expressed to be so to arrange 
single packets only and not in quantities of arbitrary | the whole subject matter of the organisation of industry 
amount.” ‘This is a not uncommon misapprehension. | as to facilitate its further development, and to increase 
The quantum is, however, a quantum of action, not of | the amount of research devoted to it. It deals in 
energy. The energy of a proton, for example, is repre- | separate sections with the various influences affecting 
sented by hy where A is the quantum of action and | men, working groups, the several incentives by which 
v the frequency of the radiation which may have any | they are moved, the nature of the training required for 


value. The opening chapters give an excellent account | directing them, and—the largest section of all—the | 


of the astronomical views now held. The description | various elements of organisation that are necessary 


of Michelson’s method of measuring stellar diameters 
should be quite clear to a reader even imperfectly 
acquainted with optical principles, and the same praise 
must be accorded to the sections on radioactivity and 
atomic structure. In his concluding chapter, the 
author deprecates the large part played by the politician 
in modern societies, but seldom as we find ourselves in 
agreement with Mr. H. G. Wells, we have a strong 
suspicion that he was right in declaring that the lawyer 
and politician will govern us to the end of time. Both 
are concerned mainly with the plausible rather than 
with the true, and the majority of mankind find it 
necessary or convenient to trust to such representatives 
rather than to think for themselves. Fortunately, 
however, in this country, the habit is abandoned when 
real crises arise, with, at times, astonishing results. 





The extent to which the technical literature of iron 


| to efficient work. The author’s anxiety to give his | 


conclusions in general terms has not prevented him from 
expressing and quoting many observations of much 
| practical wisdom. He does not provide a code for any 


branch of the organisation he discusses, but he may | 


fairly claim to have fulfilled the modest purpose ex- 
pressed in his preface, that his work should be suggestive. 
It is evidently the result of a wide study of the subject, 
and should be read with interest. 





In spite of the spread of technical education amongst 
those often referred to as ‘‘tradesmen,”’ the householder, 

| particularly if he is an engineer, too often finds a lack 
of essential knowledge amongst those whose duty it 
is to attend to the plumbing, lighting, heating, ventilat- 

| ing and sanitary arrangements of his house. We would 
| wish therefore a more extended use of the concise 
| yet comprehensive 7'ables and Memoranda for Plum- 
| bers, Builders, Sanitary and Electrical Engineers, &c., 


is accumulating, is evident from the publication of a | compiled by Mr. J. Wright Clarke, and published by 
further instalment of Abegg’s important textbook | Messrs. R. T. Batsford, Limited, 15, North Audley- 
which is devoted to a limited field of the subject. The street, London, W.1, at the price of 2s. 6d. net. The 
commercial and industrial importance of the metal | seventh edition of this useful little work, which measures 


CATALOGUES. 


Oi Engines.—A catalogue of high-speed oil engines, 
of the compression ignition type, is to hand from Messrs. 
R. N. Diesel Engine Company, 24, Harrison-street, Lon- 
don, W.C.1. Marine and stationary types are dealt with 

| and the powers range from 7 h.p. to 36 h.p. in one to 
| four cylinders. 

Piling.—Their method of casting compressed piling 
of concrete is described in pamphlets to hand from 
| Messrs, Franki Compressed Pile Company, Limited, 
| 15, Victoria-street, Liverpool. Several illustrations of 
the method of working are given and some drawn piles 
| are also shown. 

"‘ans.—A catalogue of steel plate fans, mainly in large 
| and some very large sizes, is to hand from Messrs. Sturte- 
| vant Engineering Company, Limited, 147, Queen Victoria- 
| street, London, E.C.4. The types described are classed 
| as having blades of radial, forwardly-curved and back- 
wardly-curved form. 

|  Pyrometers.—Messrs. Cooke, Troughton and Simms, 
Limited, York, have issued a catalogue of Bowen electrical 
pyrometers, of various types for all usual temperature 
ranges. The text is of practical use and the illustrations 
are ample. Prices are stated for complete outfits and 
supplementary parts. 

| Small Pumps.—Messrs. Buck and Hickman, Limited, 
2, Whitechapel-road, London, E.1, have sent us lists of 
small pumps for water, oil, &c., with connections from 
fin. to l in. They are suitable for machine tools and 
general industrial purposes, and are of the spur gear, 
spiral gear, vane, and centrifugal types. 

| Electric, Motors.—Two descriptive circulars of electric 
| motors are to hand from Messrs. The English Electric 
| Company, Limited, Queen's House, Kingsway, London, 
| W.C.2. The first deals with small induction motors 
| for driving textile machines, and the second with “ Clos- 
vent ’’ motors for use in dusty places. 

Screens.—Messrs. Holman Brothers, Limited, Cam- 
| borne, Cornwall, have issued a catalogue of the James 
| patent screens for sifting and sizing various materials in 
| the wet or dry state. These are vibratory screens with 
| the vibration perpendicular to the piane of the screen, 
though the screen be set at an inclination. 

Coal-Mining Machinery.—Several machines for cutting 
coal and, other machines for underground operation, 
such as loaders, conveyors, locomotives and motors, 
are briefly described and illustrated in a folder issued by 
Messrs. British Jeffrey-Diamond, Limited, Wakefield. 
A choice of electric and compressed air driving is generally 
available. 

Crushing and Screening Machines.—Messrs. Edgar 
Allen and Company, Limited, Sheffield, have issued 








iron is such that it needs a fuller treatment than has | only 23 in. by 2 in. by § in., is now issued and has been 
been accorded to other elements. For this reason the | carefully revised by Mr. Walter Scott, some additions 


two catalogues describing McCully crushing machines, 


|made in ten sizes to produce fine-grade material from 











section devoted to iron is being issued in several parts, | 


having also been made. A rapid examination of the 


about half a ton to 650 tons per hour; and their rotary 


and the present instalment deals only with atomic | various sections shows that the book is well up-to-date, | screens which are made in a large range of fixed and 


iron and the production and properties of pure and 
colloidal iron. In this volume, viz., Handbuch der 
Anorganischen Chemie, Vol. iv, Section 3, Part Ila, 
published by S. Hirzel, Leipzig, at 40 marks, and edited 
by Professor I. Koppel, we have the chemistry of iron 
brought closely up to date and in a characteristically 
complete manner. It is particularly satisfactory to 
find that the technical literature up till so recent a date 


as March, 1931, has been taken into consideration. The ' whose work will be increasingly involved in its future tyres, &c:, is to hand from Messrs. Thomas Tingley, 


general character of this exhaustive treatise being so | 


well known, there is little to add to what has already 
been said in regard to the earlier instalments. Its 
intrinsic value as an authoritative book of reference 
is universally recognised, and it will suffice to refer 
very briefly to the contents of this new instalment, 
into which has been compressed a very large amount 
of material. The initial chapter has been contri- 
buted by Dr. Jul. Meyer and deals with the deter- 
mination of the atomic weight of iron, details being 
given of recent researches which have led to the general 
acceptance of 55-84 as the atomic weight of iron. Dr. 
E. Rabinowitsch, in a very able contribution, discusses 
the recent work carried out on the atomic structure of 
iron, including isotopes, the optical and Réntgen 
spectrums and the Zeeman and Stark effects. Dr. K. 
Fischbeck describes the methods used in the production 
of pure iron, together with an account of its physical 
properties. Dr. D. Deutsch deals with the preparation 
and properties of colloidal iron, and Dr. H. Danneel 
with the electro-chemical characteristics. In confor- 
mity with the system adopted in the earlier volumes of 
the Handbuch, the data is frequently given in tabular 
form, and at the end of each chapter the numbered 
references are conveniently assembled. This instalment 
is clearly printed, is exhaustive in character, and 
maintains the high standard of the previous parts. 
The index is provided in the form of highly sub-divided 
table of contents. For those who read German, this 
volume will prove of considerable value, and the appear- 
ance of further instalments will be eagerly awaited. 
As a reference book for all interested in the chemistry 
of iron, the volume is highly commended. 





. ° . . . | 
The discussion of economic questions sometimes | 
consists mainly in obtaining and marshalling the 


| while it is pleasing to see that most of the elementary 
facts have been retained. It is these elementary facts | 
| which are so often forgotten, and this waisteoat-pocket | 
book provides a handy way of recalling them. 





portable forms. 

Commercial Road Vehicles.—Messrs. John I. Thorny- 
croft and Company, Limited, Smith-square, Westminster, 
London, 8.W.1, have issued a list of chassis and body- 
work for freight-carrying road vehicles giving very 
complete tabulated particulars and prices for all patterns 


of their standard output, covering a range of sizes for 
| loads of 2 tons up to 10 tons, 
Castors and Wheels.—A list of castors, wheels, axles, 


The scope of the chemical teoey is of interest to 
the entire community, and in particular to engineers, 


development, and on the occasion of the jubilee of the | Limited, Brandon-street, Walworth, London, 8.E.17. 
Society of Chemical Industry that body commissioned | There are hard and rubber-tyred patterns suitable for 


Dr. Stephen Miall to write A History of the British Chemi- | 
cal Industry, primarily for the members of the Society, | 
but also for other readers who might be interested | 
in the subject (London: Ernest Benn, Limited. Price | 
10s. 6d. net). His chronicle begins early in the 18th | 
Century, and, where necessary for tracing the develop- 
ment, he does not confine himself to this country. Never- 
theless, in the space of well under 300 pages, Dr. Miall 
has succeeded in giving both a compendium of the | 
development of the industry, and an account of the | 
foundation and history of a very large number of its | 
constituent firms. Sir Harry McGowan, the pees | 
chairman of Imperial Chemical Industries, Limited, 
and president of the Society, contributes a short | 
foreword, which will be read with satisfaction, because, | 
on his own authority, he faces the period of intense | 
competition which is ahead of the British chemical 
industry in a spirit of assured confidence, and gives 
reasons for the faith that is in him. Apart from a| 
short description of the various organisations that are | 
concerned with chemical science and industry, the | 
book consists of ten chapters, dealing severally with | 
heavy .hemicals, dye stuffs, fermentation products, | 
drugs and fine chemicals, cellulose, metallurgy, gas, 
coke and tar, paint and varnish, soap, and a vast | 
array of products classed as miscellaneous. Eac 

chapter contains a fluent and readable account of its 
subject, written in accurate but popular language, | 
and is followed by a well-chosen list of references to | 
the literature, by the help of which readers can extend | 
their studies to practically any branch of the subject | 
of which they want further information. With each | 
chapter, too, is given a very interesting chronological 
table of events, important in the scientific and econo- | 





trailers, trolleys, trucks, invalid chairs and carriages, 
and also a selection of parts and fittings and wood wheels 
for barrows, vans, and carts, 

Electric Motors.—We have received a catalogue of 
variable-speed, alternating-current, commutator motors, 
made by Messrs. J. H. Holmes and Company, Limited, 
Hebburn-on-Tyne. The main parts are described and 
separately illustrated, and technical particulars are 
tabulated for motors for 40-, 50-, and 60-cycle circuits, 
The capacities range from 20 h.p. to 130 h.p. at 50 cycles. 

Concrete-Mixing Machines.—Messrs. Marshall, Sons 
and Company, Limited, Gainsborough, have issued a new 
descriptive catalogue of their portable concrete-mixing 
machines for road work, which are made in sizes suitable 
for handling batches of from 3 cub. ft. to 10 cub, ft. The 
machines are adaptable for side or end discharge, and a 
runway erection is shown for distributing the mixed 
concrete. 

Mechanical Shovels.—A new catalogue describing their 
excavators or mechanical shovels is to hand from Messrs. 
Priestman Brothers, Limited, Hull. This catalogue deals 
with two sizes for digging and lifting 4 cub. yard and 
} cub. yard, respectively. The travelling wheels are fitted 
with continuous creeper tracks, and illustrations are given 
to show the great variety of work to which the machine 
can be applied, including shovelling and levelling on the 


| surface, trenching, dredging and ballast winning, pile 


driving, load lifting, &c. 

Shipbuilding.—We have received from Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, a 
very interesting pamphlet illustrating their yards, work- 
shops, machine tool equipment, cranes and many engines 
and ships built by them for mercantile and naval service. 
The ships include cargo vessels, tankers, large passenger 
liners and small lake steamers, &s well as gunboats and 
submarines. Turbines, reciprocating steam engines, 
boilers and oil engines are illustrated separately. We 
have also received a circular in which the company offers 


|mical development of the subject discussed in the | ¢, supply shipowners with particulars of a scheme for 


facts. The process is laborious, and, as in any other |chapter, going back sometimes to times before the equipping existing ships with oil-engine propelling 


scientific investigation, may lead to the accumulation 





| 


industry had been founded. 


machinery. 








MANY cases arise in engineering practice where two 
machines have to be coupled together with the shafts 
in line, but where it is impracticable or needlessly 
costly to make provision for exact alignment or 
undesirable to have arigid connection. In such cases, 
some form of flexible coupling is advantageous, and 
many devices have been introduced to give a positive 
but flexible drive. Some of these couplings embody 
springs which are liable to fracture under sudden shocks, 
while others incorporate semi-perishable materials. 
The coupling introduced by Messrs. The Morse Chain 
Company, Limited, Letchworth, which we illustrate in 
Fig. 1, on this page, does not contain any springs, and 
is made entirely of metal, so that it should give very 
extended service, It will be appreciated that it is not 
intended to take the place of a universal joint, that is 
to say the coupled shafts must not be at an appreciable 
angle the one to the other, but it is designed to meet the 
conditions already referred to, when, owing to the 
settling of foundations or other cause, the two shafts 
may cease to be absolutely co-axial. 

The construction is almost self-evident from the 
figure. It will be noticed that there are two sprockets, 
one on either shaft, and over these is wrapped a Morse 
inverted tooth chain. The joint in the chain is closed 
by a joint pin or cotter, as shown in the view to the 
right, and can, therefore, be made in a few moments. 
Owing to the large number of contact points between 
the link plates of the chain and the sprocket teeth, 
the load is so widely distributed that the stress at any 
given point is very small. The joint pins of the chain 
are flexibly held in such a way that the load is uniformly 
distributed over the pins, even when the shafts are out 
of alignment. The couplings are machined all over, 
and are balanced so that they can be run at high speeds. 
The smallest standard coupling made is designed to 
transmit 0-8 h.p. at 100 r.p.m., the maximum running 
speed being 4,200 r.p.m., and the range includes 
14 couplings, the largest being designed to transmit 
158 h.p. at 100 r.p.m. and being suitable for speeds up 
to 730 r.p.m. Special types are also available to suit 
requirements outside the range. The couplings may 
frequently be run open, but may be run in cases packed 
with grease if abrasive matter is present in the atmos- 
phere. They are supplied bored and cut with keyways 
to standard limits. 

An application of the coupling is illustrated in Fig. 2 
which shows a speed reduction unit driven by 
Morse chain. The base to which the motor is bolted 
is incorporated in the cast-iron gear-box, the com- 
bined bed plate thus forming a self-contained unit 
with the motor, which can be bolted into position ready 
for coupling up. The first-motion shaft in the box is 
carried on ball-bearings, with adjustable housings for 
taking up chain slack. The gear-box has been specially 
developed for light motors of comparatively small 
horse power 


KAPLAN TURBINES FOR VARGON 
POWER STATION, SWEDEN. 
Tur Swedish Royal Waterfall Board is about to! 
install two very large Kaplan turbines at Vargén, on 
the Gotha River in Sweden. At this Vargin water- 
power development the head available is but 4-3 m., 
whilst at Trollhattan the head is 31-5 m. and at 
Lilla Edet 6-5 m. All these three stations are on the 
Gotha River. When the Vargin project is completed, 
ractically the whole of the power which can be derived 


rom the energy stored in Lake Vener will be utilised. | aspects. 
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It is possible that the station will be automati- | blades adjustable during operation. Each of the two 


But for the development of the Kaplan turbine with | cally controlled without any regular attendants, but | turbines in the station is intended to operate under a 


its high-speed characteristics, it is doubtful whether 
the Vargin project would have been economically 


Head 
Plant Country Maker 
In 
Metres 
Vargon Sweden Kristinchamn 4-3 
Vargon Sweden Nohab and 4:3 
Kristinehamn 
Swir Russia Kristinehamn 11-0 
Germa y Voith, Escher ~ 
Ryburg (io service) Switzerland W vas, Char- 11-5 
milles 
Dogerp Switzerland Kacher W vas 11-5 
Lilla Edet (in service) Sweden kKristinchamn 6-5 
Safe Harbor, U.8.A U.S.A, Ss Morgan 16-76 
Smith & 
J.P. Morris 
|taholm Sweden Kristinehamn &-5 
Lanforsen (in service) | Sweden Kristinehamn 9-25 
\borrforsen Finland Kristinehamn 10-9 
Myllykoski (in service Finland Kristinehamn 5-8 
Eching (Tsar) Germany Escher W ves 12-0 


possible or even whether the Lilla Edet development, ; be no power station in the generally accepted sense of 
which includes one Kaplan turbine, would have been | A 
proceeded with in the form finally adopted. The | 
Vargon scheme is extremely interesting from several 





This 


Water Consumption. 


Cub 


per Sec. 


314-0 


305 


“00 


300 


240 
146 


213 


166 
122 
128 
80 
ag 


Cusecs. 


11,100 
10,780 


10,250 
10,600 
8,470 


5,160 


7,520 





3.160 


Milli- 
metres 


8,000 
8,000 
7,420 
7,000 
,000 


5,800 
5,590 


a final decision on this has yet to be taken. 
generators are to be of the open-air type, and there will 


Runner Diameter. 


26 


26 


29 


19 
18 


is a new departure for Europe. | 
The turbine runner will be the largest yet built, which | 
is the more noteworthy since Kaplan runners have | 





The | normal net head of 4-3 m. (14-1 ft.) and to develop 
15,200 h.p. The speed is 46-9 r.p.m., and the runners 


will be 8,000 mm. in diameter (26 ft. 3 in.). 

An interesting feature of the plant is that the turbines 
will be located above the normal water level, so that 
no sluice gates are required. One of the turbines will 
be supplied complete by Messrs. Aktiebolaget Karlstads 
Mekaniska Verkstad, Verkstaden, Kristinehamn, to 


| whose British associates, Messrs. Boving and Company, 
| 56, Kingsway, London, we are indebted for the above 


particulars. For the other turbine, whilst the runner 
has been ordered from Verkstaden, Kristinehamn, 


| the remaining parts are being manufactured by Messrs. 


Nydquist and Holm, of Trollhattan, Sweden. A list 
of the largest Kaplan turbines yet constructed is 


reproduced in the accompanying table. 


THe Instrrution or Etectricat Eneineers.—T! 
Council of the Institution of Electrical Engineers ha- 
appointed a special technical committee to obtain 
papers on radiological and electro-medical subjects 
and to deal with such other matters as may be_referred 
to it by the Council. The aim is to stimulate and foste: 


| interest in the electrical-engineering aspect of radiology 


The Committee, which is representative of electrica 
engineers, medical men, and radiographers, is at prese!t 
engaged in obtaining papers on the above-mentione: 
subjects for reading before the Institution during th 
Session 1932-33, and subsequent sessions. 
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OPERATING RESULTS OF THE 
DEPTFORD WEST GENERATING 
STATION. 


AttnouGcH the overall efficiency of a power 
station must be a function of its design and opera- 
ting conditions in respect to steam temperature and 
pressure, condensing water supply, &c., the results 
which are published annually by the Electricity 
Commission do not show any obvious relationship 
in these respects between the stations which stand 
at the head of the list. The matter may clearly 
be influenced to a considerable extent by load 
factor and, in case of a number of power stations 
operating in conjunction, there will frequently be 
a tendency to carry as much load as possible from 
the station showing the best overall efficiency, 
thus tending to improve still further its relative 
performance. Making all allowance for these 
conditions, however, statistics show that, within 
obvious limits, there is nothing in the design of a 
generating station which can be regarded by itself 
as being fundamental to economy, and that efficiency 
depends to a large extent on the attention paid to 
detail by the superintending engineer and his staff. 
In other words, the desired goal can be reached by 
several paths, a position which, perhaps, holds out 


installed on the jetty, on the transporter over the 
storage ground, and at the outlet of each hopper 
chute. 

The present steam-raising plant consists of twelve 
boilers. Four further units are in various stages of 
manufacture and erection, one having just been 
brought into use. Space is also available for two 
further units. When completed the boiler-house 
will therefore contain 18 boilers arranged nine on 
each side of a central firing aisle, as shown in Fig. 4, 
Plate IV, and Fig. 10, page 90, a spare bay being left 
about half-way along for water tanks, offices, &c. For 
the purposes of our description the 16 boilers may 
be divided into five groups. The first group, Nos. 1, 
3, 5 and 7, are of the Babcock cross-tube marine 
type, and are equipped with that firm’s tubular 
economisers, Usco plate air heaters and interdeck 
superheaters. They have a normal economic rating 
of 75,000 lb. and a maximum continuous rating of 
95,000 lb. of steam per hour. The boiler heating 
surface is 11,751 sq. ft., that of the superheater, 
economiser and air heater being 3,447 sq. ft., 
7,681 sq. ft., and 17,760 sq. ft., respectively. Two 
of the combustion chambers are provided with 
water-cooled rear and side walls, the heating surface 
of which is 454 sq. ft., while in the case of the other 
pair it is 677 sq. ft. The total heating surface is 


of 5,670 sq. ft. The fourth group, Nos, 10 and 12, 
comprises two boilers similar in design to the second, 
but having normal economic and mean continuous 
ratings of 100,000 Ib. and 130,000 Ib. of steam per 
hour respectively. The boiler heating surface is 
15,082 sq. ft., that of the superheater, economiser, 
air heater and water walls being 4,526 sq. ft., 10,625 
sq. ft., 25.080 sq. ft. and 200 sq. ft. respectively, 
making a total of 55,513 sq. ft. These boilers are 
also fired by Babcock stokers with an area of 
562 sq. ft., the combustion chambers, whose volume 
is 7,720 cub. ft., being fitted with Liptak arches. 
The last group of four boilers, Nos. 13 to 16, at present 
in course of manufacture and erection, are of the 
Thompson Beta six-drum type and are equipped 
with Eco Power gilled tube economisers, Usco air 
heaters, and interdeck superheaters. They have a 
normal economic rating of 160,000 lb. and a 
maximum continuous rating of 200,000 Ib. of steam 
perhour. The boiler heating surface is 21,930 sq. ft., 
that of the superheater, economiser, air heater and 
water walls being 5,160 sq. ft., 12,870 sq. ft., 
32,085 sq. ft., and 1,546 sq. ft. respectively, making 
a total of 73,591 sq. ft. Three of these boilers will 
be fitted with Taylor retort stokers with a grate 
area of 515 sq. ft., while one will have an Erith Roe 
retort stoker with an area of 587 sq. ft. The 




















better hope for future progress than if conditions 
were more standardised. We may illustrate our 
point by referring to the design of the Deptford 


West station of the London Power Company, the | 


operating results of which now entitle it to be 
described as the most efficient generating plant in 
the country. In many ways the design of this 
station differs from that of others, which have 
previously headed the list. 

The Deptford West station, an exterior view of 
which is given in Fig. 1, is built alongside Ferranti’s 
historic power house, now known as Deptford East, 
on a site with a frontage of 500 ft. to the Thames. 
As it was designed to carry the base load of the 
company’s system, it was decided to adopt a steam 
pressure and temperature of 375 lb. per square inch 
and 750 deg. F., respectively, but the latter figure 
has now been raised to 780 deg. F. Owing to its posi- 
tion in an urban area and its proximity to Greenwich 
Observatory, pulverised fuel has not been employed. 
Gas-washing plant was not installed to begin with, 
though it will be included in the extensions that 
are now in progress. Both coal and coke are used 
as fuel and are brought in by water, the former 
in sea-going colliers and the latter in barges, these 
vessels being discharged by grab cranes on to belt 
conveyors when lying either at the jetty illustrated 
in Fig. 2, Plate IV, or alongside the river wall. 
The conveying plant, which was manufactured by 
Messrs. Naylor Brothers, Limited, Golborne, Lan- 
cashire, serves both stations as well as the common 
Storage ground, shown in Fig. 3, Plate IV, and 
has a capacity of 100 tons per hour from the latter 
and 300 tons per hour from the jetty. In the 
boiler house of the West station it discharges into 
bunkers, which are arranged over the central aisle 
and are fitted with transverse diaphragms, so that 
coal or coke can be fed into the stoker hoppers 
through separate chutes. 








View OF STATION FROM RIVER. 


therefore 41,093 sq. ft., and 41,316 sq. ft., respec- combustion chamber volume will be 11,600 cub. ft. 
tively. Firing is effected by Babcock and Wilcox | The chain grate stokers on the cross-tube boilers 
chain-grate stokers with an area of 400 sq. ft.|are capable of giving their maximum rated output 
The combustion chamber volume is 3,760 cub. ft.,| when burning a mixture of low-grade coal and 
Liptak arches being used on one pair of boilers and | 20 per cent. coke breeze with a resultant calorific 
water-cooled arches on the other. value of 9,000 B.Th.U. per lb. The retort stokers, 

The second group, Nos. 2, 4, 6 and 8, consists of | which are 12 retorts wide with 19 tuyeres, deal 
four Stirling tri-drum boilers equipped with that | equally satisfactorily with the same mixture of fuel. 
firm’s integral economisers, Usco plate air heaters | Motor-driven clinker grinders are installed in the 
and interdeck superheaters. Their rating is the|ash pits, and each boiler is equipped with soot 
same as that of the first group, the boiler heating , blowers of the moving head type, which are operated 
surface being 11,700 sq. ft., while that of the super- | by steam at a reduced pressure of 100 lb. per square 
heater, economiser and air heater is 3,470 sq. ft.,|inch. The riddlings are taken back to the bunkers 
7,197 sq. ft., and 18,600 sq. ft., respectively. Two from the front ash pit chamber on each boiler by a 
of the combustion chambers are provided with | pneumatic extraction plant, which is also used 


water-cooled side walls with a heating surface of | 
150 sq. ft. and two with water-cooled side and rear | 
walls with a heating surface of 450 sq. ft. The) 
total heating surface is therefore 41,117 sq. ft., and | 
41,417 sq. ft., respectively. Babcock chain-grate 
stokers with an area of 400 sq. ft. are fitted on) 


for cleaning purposes. The boilers are equipped 
with balanced draught and cyclone and centrifugal 
grit arresters and are connected in pairs to steam 
receivers by a 9-in. pipe. The receivers are in turn 
connected to the turbines through a single 14-in. 
pipe or a pair of 12-in. pipes and are also inter- 


two of the units, the combustion chamber being | connected by pairs of 9-in. or 10-in. pipes, so that 
equipped with two Detrick arches and having a/|each set can, if desired, be operated on the unit 
volume of 4,750 cub. ft. On the other two, the|system. The house turbines are supplied from a 
stokers are of the Erith-Roe retort pattern with an|smaller intermediate receiver. All the valves, 
area of 308 sq. ft., the combustion chamber volume | except the main stop valves for the 35,000 kw. sets, 
being 5,950 sq. ft. and no arches being fitted. which are electrically operated, are worked by hand. 

The third group, Nos. 9 and 11, consists of two units | The steam and feed pipes were supplied by Messrs. 
of the same general design as those in the first group, | Babcock and Wilcox, Limited, the boiler fittings by 
but with a normal economic rating of 100,000 lb. | Messrs. Hopkinsons, Limited, Huddersfield, and the 
and a maximum continuous rating of 130,000 lb. of | valves by Messrs. Dewrance and Company, Limited. 


steam per hour respectively. The boiler heating! The main generating plant consists of two 25,000- 
surface is 15,042 sq. ft., that of the superheater, | 
economiser, air heater and water walls being 
4,100 sq. ft., 11,776 sq. ft., 20,280 sq. ft., and 464 sq. 
ft. respectively, making a total of 51,662 sq. ft. 


kw. turbo-alternators, one of which has been 
modified to give an output of 30,000 kw. and three 
35,000-kw. sets, the former being manufactured by 
the British Thomson-Houston Company, Limited, 


Hopper weighers are | 





Rugby, and the latter by the Metropolitan-Vickers 
Electrical Company, Limited, Manchester. In 
addition, there are two 2,000-kw. house sets, which 


These boilers are fired by Babcock chain grate stokers 
with an area of 562 sq. ft., the combustion chamber 
being fitted with Liptak arches and having a volume 
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were constructed by the former firm. These sets 


are all supplied with steam at a pressure of 350 Ib. 
per square inch, and a temperature of 750 deg. F. 
The turbines on the smaller of the main sets, which 
are illustrated in Fig. 8 on Plate IV, are of the 
Curtis impulse type, steam being extracted at the 
fifth and eighth of the eleven low-pressure stages. 
Only a single row wheel is used in the high-pressure 
cylinder, and this is followed by six single-row 
stages of uniform diameter. The bucket blades are 
of stainless steel throughout, the diaphragms in the 
high-pressure cylinder, and as far as the seventh 
stage in the low-pressure cylinder, being of cast 
steel, while the remainder are of cast iron. The 
nozzles, which are cast into the diaphragms, are of 
steel. The governor gear is of the standard multi- 
valve type, th= valves being operated by a camshaft, 
which is driven by servo-motors working at an oil 
pressure of 70 lb. per square inch. 

The larger main sets are of the simple-impulse 
type, having 24 stages each 42 in. in mean diameter 
in‘ the high-pressure section. With loads of over 


28,000 kw. the firat five stages are 
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There are 15 stages in the low-pressure turbine, 
the’ mean diameter ranging from 62} in. at the 
high-pressure end to 84 in. at the last row. Steam 
is bled from the low-pressure turbine at three 
points for feed heating. A view of one of these 
sets appears in Fig. 9 on Plate IV. The house 
sets are of the Curtis multi-stage type with nozzle 
governing, the blading throughout being of stainless 
steel. 

Each main turbine exhausts into a single-shell re- 
generative condenser, which was manufactured by 
Messrs. Richardsons, Westgarth and Company, 
Limited, West Hartlepool. The tube nests in these 
condensers are arranged so that the pitch of the 
tubes at the steam inlet is very wide, and falls off 
towards the condensate outlet. Special arrange- 
ments have been mide, so that the steam has easy 
access to all parts, the result being that the pressure 
drop is reduced to a minimum and the condensate 
temperature is always within | or 2 deg. F. of the 
saturation figure, which corresponds to the vacuum. 
Periodical tests have shown that the oxygen content 
of the condensate is about 0-05 to 0-1 cub. em. per 
litre. The condensate drains through large branches 
into a horizontal cylindrical drum 3 ft. 3in. in dia- 
meter, and running almost the whole length of the 
condenser shell. The normal water level is on the 
centre line of this drum, and the extraction pump 
suction is connected to its bottom. The drum, 


therefore, acts as a reservoir, in which the condensate 





by-passed. 








is retained sufficiently long to enable any mechani- 
cally-included air to escape, and provides a water 
level for actuating a closed-feed control valve. 

The feed system, an important feature in the 
operation of this station, is of the closed-circuit type, 
and is shown diagrammatically in Fig. 10. Each 
condenser is equipped with duplicate extraction 
pumps. In the case of the 25,000-kw. sets, Nos. } and 
2, one of each pair is driven by steam and the other 
electrically, while on the 35,000-kw. units, Nos. 3 
to 5, both are electrically operated. (No. 6 in 
Fig. 10 is a future set.) Each of the first group 
of pumps has an output of 550 gallons per minute, 
against a head of about 190 ft., while the 
corresponding output for the second group is 670 
gallons per minute against the same head. All the 
pumps are capable of handling the full quantity of 
water, which corresponds to the maximum con- 
tinuous rating of the sets. 
equipped with duplicate three-stage steam-jet air 
extractors, each of which is capable of maintaining a 


The condensers are also | 


vacuum of 29 in., when handling 192 Ib. to 213 Ib. of | 


aerated vapour containing 112 lb. to 114 Ib. of dry air 
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per hour. About 1,600 lb. of steam at a pressure of 
375 lb. per square inch and a temperature of 750 deg. 
F. is required for this duty. These ejectors are 
fitted with surface-type intercoolers with a surface 
of 422 sq. ft., through which the main condensate 
is discharged in series, so that the heat in the 
operating steam is recovered. A special single- 
stage quick-start extractor is also provided on each 
set, so that a vacuum of 25 in. can be obtained 
within about five minutes of starting up. After 
leaving the ejectors, the condensate passes through 
a drain cooler, and first and second-stage heaters to 
the feed pump suction "bus mains, whence it is 
drawn by the feed pumps and discharged through a 
high-pressure heater to a second "bus main, and 
so into the economisers. Valves are provided on 
these "bus lines, so that the plant can be run on the 
unit system, but in case of emergency any feed pump 
can be arranged to supply any main boiler, or to 
take the condensate from any set. 

It will be noticed that each section of the feed 
pump suction "bus main is connected direct to the 
surge "bus main through a pressure head valve. 
This consists of a loaded non-return valve, which 
is held shut by the pressure of the water in the feed 
pump suction "bus main, provided this does not 
fall below the minimum required by the boiler feed 
pumps—about 15 lb. per square inch. Should the 
condensate extraction pumps fail, however, the 
valve will open, and the surge tank will then be 
























connected to the “bus mains, thus maintaining 
continuity of supply. It will also be noticed that 
two feed ranges are provided in front of each lin 
of boilers, one being intended for hand and the other 
for automatic operation. Connections are made to 
all four ranges from each high-pressure heate: 
outlet, while isolating valves enable any section 
to be cut off without jeopardising the supply of 
water to the boilers. 

To avoid the loss of contained heat, which would 
occur by leading all the hot drains into a central 
drainage tank at a fairly high temperature and then 
discharging them to the surge tank, whence they can 
only enter the system at condensate temperature 
a special drain cooling plant has been fitted, an 
illustration of which is given in Fig. 6, Plate IV. 
As indicated in Figs. 11 and 12, on page 91, 
the various hot drains are collected in a ‘bus pipe 
and are discharged in series round the outside of the 
tubes in two coolers before passing into the save- 
all drain tank. The condensate from the house 
service sets is discharged through the upper cooler 
on its way to the feed-pump suction “bus mains 
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and picks up a certain amount of heat from the 


drain water as it passes. On the other hand, the 
raw water for the evaporators is passed through 
the lower cooler and hence also picks up heat from 
the drain water, which is then finally discharged to 
the save-all tank at a reduced temperature. 

Evaporators are incorporated in the feed-heating 
system of each main unit, and are capable of giving 
a make-up of about 4 per cent., two 100 per cent. 
units being installed on the 25,000-kw. and three 
50 per cent. units on the 35,000-kw sets. The feed- 
heating and evaporating plant as a whole has been 
designed to give a final feed-water temperature of 
250 deg. C. The drains from the high-pressure 
heaters are led into the flash-boxes of the second- 
stage heaters, and those from the latter into the 
flash-boxes of the first-stage heaters. On the other 
hand, the drains from the low-pressure heaters are 
led back to the main condensate system through 4 
number of U-legs of sufficient depth to compensate 
the pressure differences between the heaters and the 
main condensers. There is thus an unrestricted 
path for the drains and any possibility of trouble 
due to derangement of the traps and valves 1s 
eliminated. These seal pipes are installed in 4 
pit about 20 ft. in depth and 2 ft. 6 in. in diameter, 
which is sunk in the condenser floor alongside each 
main set. A drain cooler is arranged between the 
lower pressure heater and the condensers. 

One motor-driven and one turbine-driven feed 
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pump are provided for each set, the output in each 
case being 676 gallons per minute against a head of 


1,083 ft. Each pump, one of which is illustrated in | 


Fig. 5, Plate IV, is capable of handling the water 
required to maintain a load of 35,000-kw. To 
ensure satisfactory parallel operation, the governor 
gear on the turbine pumps is arranged to vary their 
speed, so that the pressure/quantity curves are 
similar. 

As already stated, each extraction pump is 
capable of handling the full quantity of water, which 
corresponds to the maximum continuous rating of 
the sets, thus providing a 100 per cent. standby on 
each main unit. But as these pumps are connected 
to the feed-pump suction bus, the total heads and 
characteristic curves of each unit had to be chosen, so 
that; satisfactory parallel operation was possible, 


20000 1b. /hr. mixture of steam & hot drainage 
water from various station drains at about 215°F 

















the surge tanks to enable the steam consumption to 
| be calculated. 

The circulating water is drawn from the river 
| through two similar, but entirely independent, 
|systems of intake and discharge culverts. Each 
| system comprises an intake shaft, in the river, 
which is constructed of cast-iron segments lined 





| their output being 18,750 gal. per minute against 
/a head of 35 ft. The output of the motors driving 
| these pumps is 290 h.p., and their speed is 370 r.p.m. 
| All the pumps are arranged in a row along the 
line of the 8 ft. 3 in. tunnels, one pump on each set 
taking water from the east and the other from the 
west tunnel. A view in the pump basement appears 


with concrete to form a bell mouth, and a simi- in Fig.7, Plate IV. The discharge side of each pump 
lar discharge shaft also in the river. The mouths is equipped with a separate rotary strainer of the 
|of both shafts are well submerged at all states of | Deptford type, the outlets of which are connected 
the tide, and are separated by a steel sheet pile | to the condensers through a breeches pipe. 

baffle cut-off. Both shafts are connected to the| The 25,000 kw. alternators are connected to a 
same tunnel, the diameter of which is 11 ft. This | 33,000 kv.-a. transformer bank, and the 35,000 kw. 
tunnel is divided longitudinally into halves, the | alternators to a similar bank of 43,750 kv.-a. trans- 
lower half being used as an intake and the upper as formers, each bank consisting of three 6-6/22 kv. 
a discharge. The intake half is led to a 20 ft.| single-phase core type forced oil-cooled units. In 
diameter land shaft from which connection is made | addition, there is a 33,000 kv.-a. 22/6-6 kv. bank for 
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and so that the water would be proportionately 
distributed between them. The resistance of the 
circuit is made up partly of constant (vacuum and 


static) and partly of variable (friction) head. The | 


head of the extraction pump was therefore calculated 


by determining these values and adding to them the | 


minimum positive head required on the suction 
side of the feed pump. As any reduction in the 
quantity delivered by the extraction pump leads to 
an increase in the head generated and to a decrease 
in the head required in the circuit, the difference 
between the generated and absorbed head, i.e., the 
surplus head on the feed-pump suction *bus mains, 
increases as the amount delivered falls. To ensure 
that the quantity of water taken by the feed pumps 
bears a relationship to the load on the main sets, the 
characteristics of the extraction pumps and feed 
circuits had to be such that any given pressure in 
the feed-pump suction *bus mains the quantity of 
water taken from the various sources would be 
proportional to the rating of the main units. It was 
therefore necessary to fit orifice plates, so that the 
values of the friction could be adjusted. To com- 
pensate differences between the demands of the feed 
pumps and the supply from the extraction pumps 
an hydraulically-operated closed feed-control valve 
is provided on each condenser, and is actuated by 
the water level in the large reservoir below each 
condenser. A section through this valve is given in 
Fig. 13, and its method of operation is as follows : 
When the demand of the feed pumps is in excess 
of the amount that is being discharged by the 
extraction pumps the water level in the receiver will 
fall and certain ports in the feed-control valve will 
open, thus admitting water from the surge tank into 
the condenser and thence, through the receiver 
and extraction pump, to the feed pump. Similarly 
when the level of the water in the receiver rises 
above normal, other ports will open and the surplus 
water will be temporarily discharged into the surge 
tank. With this arrangement the quantity of 
water delivered by the extraction pumps, which is 
measured by a Venturi meter, is not a measure of 
the steam consumption of the turbines, but of the 
demand of the feed pumps, and additional meters 
are therefore placed in the connections to and from 














Basement Floor 


supplying the frequency changer, through which a 
| connection is made to the Deptford East Station, 
and two 2,500 kv.-a., 22,000/400 volt banks for 
supplying the auxiliary services. 

The main switchgear, which was constructed by 
the British Thomson-Houston Company, Limited, 
is designed to control generating plant having a 
capacity of 220,000 kw. and is connected through the 
22 kv. network with three other stations, the present 
aggregate capacity of which is about 300,000 kw. 
It is operated from a control room, which also con- 
| tains telegraphs and telephones for communicating 
| with the turbine, and frequency changer room and 
boiler house, as well as the Midworth repeaters for 

transmitting the steam pressure and summated 

load indications to the company’s main control 
centre at Horseferry Road* and to the boiler house 
| and station superintendent’s office. " 

The station auxiliaries are for the most part fed 
from a board in the turbine room. This is divided 
| into three sections each of which comprises two sets 
| of ’bus bars, which are normally kept separate and are 
| supplied at 440 volts from a service alternator and a 

service transformer respectively. Both the sections 
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to an 8 ft. 3 in. diameter tunnel under the pump 
room. On the other hand, the discharge water 
from the condensers is led by 66-in. cast-iron pipes | ; : 
into the upper half of the 11 ft. tunnel at a point! and the *bus bars can, however, be paralleled, - 
on the river side of-the land shaft, from which this | "¢cessary. The coaling and other cranes, coa 
part of the tunnel itself is blanked off. Both the | ComVeyems, flue dust and riddlings plant are operated 
intake and outlet bell mouths are covered by hori-| ?Y direct-current anetews, which are supplied wre 
zontal grids of 1}-in. bars placed 9 in. apart and, in | *W° motor-converters, while motor-generators an 
addition, the intake bell mouths are surrounded by | b@tteries feed the more important station lighting 
a cage of coarse grid screens. Screens of medium | circuits and can be used in emergency to supply 
mesh which can be removed for cleaning are also | current for excitation. 
fitted in the land shafts. Where the 8 ft. 3 in. (To be continued.) 
tunnels project into the land shaft, hydraulically- 
yas pal eA, oath A cit so thet either GENERATION OF ELECTRICITY IN —_ Pa 
‘ , ~g : ae | During the year ending December 31, 1931, the tota 
Two circulating pumps with an output of 15,000 | amount of electricity generated by authorised under- 
gal. per minute against a head of 34 ft. are provided | takers ~ Ct aoe sony’ —e. units, as 
ar . P can ,| compared wi » mulion units during 6 previous 
4 “eat Mee of ho = i R coreg tnd | year, representing an increase of nearly 4-5 per cent. 


of the larger sets the pumps are also in duplicate, 











* See ENGINEERING, vol, cxxviii, page 804 (1929). 
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THE LOSS OF CARBON FROM IRON | 


| surface, 


removed from the furnace, had a silvery-grey matte 
and showed no signs of oxidation. A 


AND STEEL WHEN HEATED IN portion of the bars was turned down in a lathe, 


DECARBURISING GASEs. , 


By A. Bramury, D.Sc., A.R.C.S., F.LC., and K. F. | 
ALLEN, B.Sc. 

Tue removal of carbon from iron and steel, whilst | 
they are in the solid state and subjected to the 
action of various substances at high temperatures, 
has interested many investigators for a long time, 
and during the last 20 years a number of papers 
dealing with various aspects of the problem have 
appeared. Many of these investigations have been 
of a purely academic character, but on account 
of the general trend towards the use of higher 
and higher temperatures and pressures in various 
branches of engineering practice, as for example, in 
the Loeffler high-pressure steam boiler, and the pro- 
duction of synthetic ammonia, the subject is rapidly 
becoming of great practical importance. There is, 
however, aconsiderable difference of opinion amongst 
the previous investigators regarding the relative 
efficiencies of the various decarburising agents used. 
In no case has a study of a truly quantitative 
character been made on the relationship between 
the extent of decarburisation and the carbon 
gradient resulting within the steel. The investiga- 
tion about to be described was undertaken with the 
object of determining this relationship and of 
ascertaining whether the removal of carbon by 
decarburising agents is governed by laws similar to 


those which have been found to apply to the intro- | 


duction of carbon during the process of cementation. 

Section (A). Effect of Varying the Decarburising 
Agent.—T he efficiency of hydrogen as a decarburising 
agent when dry, and also when mixed with water 
vapour, was studied by Campbell and by Austin, 
but their results were only of a qualitative character, 
and it was decided to ascertain, in as nearly as 
possible a quantitative way, the relative values of 
pure hydrogen and of hydrogen saturated with 
water vapour as agents for extracting carbon from 
With this object in view, the following 
experiments were made. Electrolytic hydrogen, 
obtained from a cylinder of the compressed gas, 
was passed through a red-hot silica tube containing 
copper turnings, in order to convert traces of free 
oxygen into water, and afterwards through + series 
of drying tubes similar to that described by Bramley 
and Jinkings.* The dry gas was then passed 
through a tube furnace containing a cylindrical bar 
of the steel to be acted upon. The furnace, the 
method of supporting the bar, and the arrangement 


steel. 


for reversing the flow of gas were exactly the same | 


as used by Bramley and Jinkings in their cementa- 
tion experiments. In this way, uniformity in the 
action of the gas on the specimen was obtained. 

A comparative experiment was carried out in 
which the hydrogen, before passing into the furnace, 
was saturated with water vapour at 18 deg.C. The 
apparatus used for introducing the water vapour 
was the same as that described by Bramley and 
Beeby.t| The specimens used for these experi- 


| Site. 


ments consisted of cylindrical bars of steel, approxi- | 
mately 25 cm. in length and 3-3 cm. in diameter, 


having the composition 
Per cent. 


Carbon , , - 1-08 
Silicon ; : 0-15 
Manganese : 0-25 
Sulphur ‘ ‘ 0-02 
Phosphorus ... , : 0-02 


The particulars of the first part of these experi- 
ments are shown in Table I. 


~Decarburisation of Steel with Dry and Moist 
Hydrogen. 


Taste I 


Experiment No. I. I 
Average Cenpenne of bar during 

treatment, deg. C. - : - 1,100 1,100-5 
Period of decarburisation, hours - 20 20 
Rate of flow of gas, litres per hour 14°5 14°5 


In experiment I, dry hydrogen was used, whilst 
hydrogen saturated with water vapour at 18 deg. C. 
was used in experiment II. The bars, when 


| 


}ment V. 


* See Journal Iron and Steel Institute, Carnegie 


Memoirs, vol. xv, page 17 (1926). 
t Loo oit., page 71. 


| 


~~ |concentric layers of the steel being obtained and 


analysed in order to ascertain the extent to which 
carbon had been removed at various depths below 
the surface. The results are shown graphically 
in curves A and B, Fig. 1, on page 93, from which 
it will be obvious that the wet hydrogen is far 
more efficient as a decarburiser than the dry gas. 
The areas between a line drawn parallel to the depth 
axis and corresponding to the initial carbon concen- 
tration of 1-08 per cent., and the curves A and B, 
are proportional to the actual weights of carbon 
extracted, and may be regarded as a quantitative 
measure of the relative decarburising powers at 
1,100 deg. C. of hydrogen when dry and when 
saturated with water vapour at 18 deg. C. 

It was next decided to carry out a 
experiments in order to ascertain the effect of 
varying the amount of water vapour carried by 
the hydrog« n. With this object in view, three 
experiments were made, experiment III with dry 
hydrogen, experiment IV with hydrogen contain- 
ing 0-0154 gram of water vapour per litre, and 
experiment V in which 0-081 gram of water vapour 
was carried by every litre of the hydrogen. The 
steel used for these experiments had the following 
composition : 


series of 


Per cent. 
Carbon 1-30 
Silicon 0-15 
Manganese 0-20 
Sulphur 0-02 
0-02 


Phosphorus 


Table II contains particulars of the first parts of 


these experiments : 
[apte I1.-—Decarburisation of Steel with Hydrogen 


Containing Various Amounts of Water Vapour. 


Experiment No. os ‘ III. IV. Vv. 


Average temperature of bar 


during treatment, deg. ( 1,000-3 1,000-5 1,000 -0 
Period of decarburisation, 

hours ee , - 20 20 20 
Rate of flow of hydrogen, 

litres per hour ve os 14-5 14-5 14-5 
Weight of water vapour 

used, grammes per litre, | 

hydrogen .. ‘ ee 0-000 0-015 0-081 
he bars from these three experiments, when 


removed from the furnace after cooling, presented 
a silvery-grey matte surface, showing no signs of 
oxidation. Portions of the bars were turned down 
for analysis, and the results of the carbon estima- 
tions at different depths below the surface are 
represented graphically in Fig. 2, A, B and C, oppo- 
Referring to experiments III, IV and V, 
respectively, the relative positions of the curves 
A and B makes it quite obvious again that the 
addition of water vapour to the hydrogen enhances 
the power of decarburisation. Further, the position 
of the curve C shows that the amount of carbon 


removed under otherwise identical conditions 


depends, to some extent, on the amount of water | 


vapour admixed with the hydrogen. 

A further experiment, No. VI, was made in order 
to ascertain whether more extensive decarburisation 
could be brought about by still further increasing 


Taste III.—Decarburisation of Steel with Hydrogen 
containing Water Vapour. 


Average temperature of bar during treatment, deg. C. | 1,000 
Period of decarburisation, hours oe - -_ 20 
Rate of flow of hydrogen, litres per hour éin --| 21-7 
Weight of water vapour present, grames per litre of 

hydrogen ~~ ae ee -_ o° ..| O-115 





the amount of water vapour added to the hydrogen. 
Difficulties resulting in the condensation of water 
from the gas mixture rendered it almost impossible 
to introduce very much more water vapour into 
the hydrogen, and at the same time maintain a gas 
mixture of constant composition. However, by 
increasing the rate of flow of the hydrogen by 
50 per cent., the amount of water vapour actually 
passed through the furnace in experiment VI was 
slightly over double the quantity used in experi- 
The details of this experiment are given 
in Table IIT, above. 

The surface of the bar used in this experiment 
showed no signs of oxidation when removed from 


the furnace. It had a silvery-grey matte appear- 
ance, similar in every respect to those of the previous 

| experiments. A portion of the bar was turned down 
for analysis, and the results obtained are represented 
graphically in curve D, Fig. 2. It is obvious, from 
the relative position of the curves C and D, that a 
greater amount of carbon has been extracted from 
| the steel in experiment VI than was the case in 
the previous experiment, but taking into considera- 
tion the fact that the amount of hydrogen used was 
50 per cent. more in experiment VI than in V, and 
the water vapour doubled, the extra amount of 
carbon extracted is relatively very small. These 
results would suggest that there is a definite limit 
to the extent of decarburisation that can be effected 
by a mixture of hydrogen and water vapour under 
given conditions of time and temperature without 
producing corrosion of the surface, and that this 
limit has probably been reached for a steel of the 

composition used in experiment VI. 

For comparative purposes, another experiment, 
carried under similar conditions as regards 


| 


out 


temperature and duration of treatment, was made, 


|using an entirely different decarburising gas. In 

this case, a mixture of equal volumes of carbon 

monoxide and carbon dioxide, carefully freed from 

water vapour, was employed. Details of this 

experiment are given in Table IV. 

TasLte IV.—Decarburisation with a Mixture of Carbon 
Monoxide and Carbon Dioxide. 


Average temperature of bar during treatment, deg. C. 
Period of decarburisation, hours on - oe 
Rate of flow of gas, litres per hour— 

; Carbon monoxide ee oe 

» dioxide 


1,000 
20 


7.9 
(er 
7.9 


a lens, was found to have suffered slight oxidation ; 

| traces of a crystalline oxide could be seen. The 
| results of analyses of turnings from this bar are 
| plotted in Fig. 2, and it will be seen that curve C, 
| which was drawn from the data obtained in experi- 
|ment V, passes satisfactorily through these points. 
| Thus, both the extent of decarburisation and the 
distribution of carbon in that zone of the metal 
from which this element has been partially re- 
moved, is the same in the two cases—experiments 
V and VII, although the agents used for the removal 
of the carbon were very different. 

It has previously been noted (by Bramley and 
Lord*) that when steel is heated for a prolonged 
period in hydrogen or in a neutral atmosphere such 
as nitrogen, a small loss in weight takes place which 
cannot be accounted for by the removal of carbon. 
With this point in mind, it was decided to ascertain 
whether the weight of carbon removed from the 
steel in each of the foregoing five experiments 
represented the whole of the losses in weight of the 
bars which had resulted from the treatment that 
they had undergone. The areas representing the 
weight of carbon removed from each unit surface 
of the specimens were measured from Fig. 2 by 
means of a planimeter. Since the bars used for 
the five experiments now under consideration were 
|ali of approximately the same dimensions, it 
|follows that these areas are directly proportional 
| to the whole of the carbon lost by the respective 
| bars. Hence, if carbon were the only substance 
| lost by the steel during the experiments described 
| above, these areas would bear the same relationship 
to one another as do the actual losses in weight 
sustained by the specimens. This, however, is not 
the case, as will be seen from the figures in the fourth 
column in Table V. 


| The surface of this bar, on careful examination with 











| 





Taste V. 

—_ : 

| : Loss in Area io 
_ of Weight of _ Representing matte ag 

peri- Bar = we e 
| “ment. r= ww Loss of - 
Grammes. Carbon = a. 6 

III ..| 1-63 | 0-213 7-65 2-54 
IV ool 2-15 0-417 5-17 2-5 
d as 2-96 0-738 4-01 2-5 
VI 3-36 0-871 3-85 2-61 
VII 2-75 0-735 3-74 2-26 


If, now, we assume that each bar suffers a certain 
loss in weight through the removal of substances 


* Journal Iron and Steel Institute, Carnegie Memoirs, 
vol. xviii, page 1 (1929). 
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other than carbon, and that this loss ‘amounts | cooling, appeared to be quite free from oxidation, 
to the same in each case,* its value can be calculated | the steel in all cases having the same silvery-grey 


in the following way :— 
Let this unknown loss be x grammes. 
Then loss in weight of carbon = w — x. 
where w = total loss in weight. 
Then . 
w, — 2 is proportional to a,. 
w, — zis proportional to a, 


and &c., &c. 


matte surface, as in the previous experiments. 


Portions of the bars were turned down for ana- 
lysis, the results of which have been plotted in 
Fig. 3, below, the results of experiment VIII are 
shown as dots; those of experiment IX as circles, 
| whilst the crosses indicate the figures obtained in 
the three sets of 
| results are equally well represented by the single 


|experiment X. Obviously, 


Using the data of experiments ITI and IV, we have 


1-63 — x i 
0-213 
Whence zx = 1-09. 


2-15 = 2 
0-417 








| 
Hence, subtracting 1-09 from the total losses in A = 
weight, the ratios of the remainders, which repre-| 72 we 
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curve in Fig. 3. This is very significant, as it fur- 
/nishes a clear indication that the mechanism by 
| which decarburisation of steel is brought about is 4 
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sent the losses of carbon, to the corresponding areas 
should be constant. The figures in the last column 
of Table V were obtained in this way. The results 
of experiments V and VII appeared to -be identical 
as regards the amount of carbon removed from the 
steel and the distribution of this element remaining 
in the specimen. 

Further experiments were subsequently made 
with a view to ascertaining the effect of varying the 
decarburising atmosphere. The 1-08 per cent. 
carbon steel used in experiments I and II was 
selected for this purpose. The data are given in 
Table VI. The specimens used in these three expe- 





riments, when removed from the surface after | 








* This is a rational assumption to make, since the | 
steel used in experiments III to VII was taken from the 
same bar and was heated to the same temperature for the 
same length of time in each experiment. 














fundamentally the same in all cases, consisting, in 

all probability, of a reaction at the surface of the 

TaBLeE VI.—Decarburisation with Mixtures of Carbon 
Monoxide and Carbon Dioxide, and with Nitrogen and 
Water Vapour. 











vi. | m | x 


Experiment No. 





Average temperature of bar 


during treatment, deg. C. | 1,000-5 | 1,000-0 1,000-0 
Period of decarburisation, | | 
ours op oe | 20 20 | 20 
Rate of flow of gas, litres | | 
per hour— | | 
Carbon monoxide,dry ..| 10-15 | 7-25 | — 
» dioxide, dry ool 4-35 7-25 | — 
Nitrogen saturated with | | 
water vapour at 18 deg. 
0. iS ili alt Ber! yan 14-5 








steel, resulting in the removal of carbon, followed 


places of higher concentration below the surface. 
It appears to matter little what chemical action 
takes place at the surface of the metal. If it is 
sufficiently vigorous to combine with, and remove, 
as a gas, all the carbon from the surface of the 
steel as quickly as it diffuses outwards, and at the 
same time corrosion of the metal itself is avoided, 
the extent of decarburisation is independent of the 
nature of the agent used. 
The reactions at the surface of the steel may be :— 
(a) C + 2H, = CH, 
(b) © + CO, = 200 





(c) C+ H,O = CO +H, 
(d) © + 40, = CO. 
Fa 3: 
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Reaction (a) is the only one taking place when 
pure dry hydrogen is the decarburising agent ; 
this, of course, does not take into account the 
possibility of the formation of other hydrocarbons. 
Reactions (a) and (c) are both involved in the 
experiments in which moist hydrogen is used ; 
reaction (c) only when the decarburising atmosphere 
is moist nitrogen. Reaction (b) is the one con- 
cerned with the removal of carbon when carbon 
dioxide, or mixtures of this compound with carbon 
monoxide are in contact with the metal. Reaction 
(d) is of importance in the removal of carbon from 
white cast iron during the process of annealing 
malleable iron castings, in which the rate of oxidation 
is restricted and controlled by surrounding the 
castings with a mixture of ferric and ferrous oxides. 

Section B. Effect of Temperature on the Rate of 
Decarburisation.—The object of the next part of 
this investigation was to ascertain the effect of 
variation of temperature on the rate of decarburisa- 
tion. The two experiments, Nos. XI and XII, 
were made with this object, with the 1-30 per 
cent. carbon steel. The details of these experiments 
are given in Table VII, page 94. 

On removal from the furnace, after cooling down, 
the surface of the bar used in experiment XI appeared 
to be unchanged, whilst that used in experiment 





by the diffusion outwards of the latter element from 


XII had a silvery-grey matte surface. In neither 
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case was there any sign of oxidation. Portions of 
the bars were turned down for analysis, and the 
results are shown graphically in curves A and B, 
Fig. 4, on page 93. It will be noticed that there 
is a peculiar kink in the middle of the curve B. 
The analyses for this set of turnings were repeated 


Taste VII.—Decarburisation with Mixtures of Carbon 
Monoaide and Carbon Dioaide at Different Temperatures. 


Experiment No. .. - ee oe xL xi. 


AV rature of bar Gums 
— By deg. © ° | 


800 900 

Period of i 1 hours. 20 20 
Rate of flow of gas, litres - hour— 

Carbon monoxide ee 10-8 10-8 

»  dloxide.. é ee ee 3-6 3-6 





in order to ascertain whether or not anything of a 
fortuitous character had happened (in connection 
with the analyses), but the second set of figures 
simply confirmed the values previously obtained. 
Apparently, something had occurred during the 
course of the decarburisation in experiment XII, 
which had had a peculiar effect on the distribution 
of the carbon in the partially-decarburised zone. 
The shape of the lower part of curve A is also 
unusual. These peculiarities will be considered 
more fully in a later section. 

Experiments XI and XII, having failed to give 
the results expected, another series of decarburisa- 
tions was carried out, in which a steel containing 
a lower concentration of carbon was used, it being 
anticipated that by so doing the complications 
mentioned above would not occur. The steel used 
in the next series of experiments had the following 
composition :— 

Per cent. 


Carbon ees see oon 0-85 
Silicon eee - we 0-15 
Manganese... one pom 0-21 
Sulphur nee cee eee 0-020 


Phosphorus ... 0-016 

Four experiments, Nos. XIII, XIV, XV and XVI, 
were made, in which the temperature of decarburisa- 
tion, namely, 900 deg., 950, deg., 1,050 deg. and 
1,100 deg. C., was the only factor varied. The 
period of decarburisation was 20 hours, and the 
rate of flow of the mixed gases was, carbon monoxide, 
10-8 litres ; and carbon dioxide, 3-6 litres per hour. 
The results are shown graphically in Fig. 5, on 
page 93, curves A, B, C and D, referring to experi- 
ments XIII, XIV, XV and XVI, respectively. 
Another experiment, No. XVII, was made, using 
the same steel and decarburising mixture. In this 
case, a temperature of 850 deg. C. was used, and 
on account of the small depth of decarburisation 
resulting from treatment at the lower temperatures, 
the period of decarburisation was increased to 40 
hours. 

The results obtained are represented graphically 
in Fig. 6, on page 93. It will be seen that there 
is a distinct inflection in this curve at a point 
corresponding to a depth of about 1-8 mm. There 
is a similar inflection in curve A, Fig. 5, at a depth 
of about 2-2 mm. No such peculiarity occurs in 
any of the other curves of this series. It is interest- 
ing to note that in the experiments so far described 
in this investigation, only those in which the steels 
were subjected to decarburisation at the lower 
temperatures yielded results which gave a carbon 
concentration-depth curve, showing this peculiar 
inflection. This point will be dealt with more 
fully in a later section. 


(To be continued.) 
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A Practical Handbook of Water Supply. By Franx 
Drxey, O.B.E., D.Se., &c. London: Thomas Murby 
and Company. [Price 21s, net.] 
A @reat deal of information is fairly easily obtained 
in regard to the design and construction of the 
larger schemes of water supply required under 
modern conditions of massed population in cities 
and townships. The problem of the provision of a 
small but adequate water supply, that frequently 





presents itself to settlers and others engaged in the 
development of outlying parts of our Colonial 
Empire, is one on which practical information 
and guidance is not so easily available. 


The present 


handbook has been written with a view to give this | 
information and guidance. 

Systematic water supply investigations are only 
just beginning in the younger British dependencies, 
and consequently in some cases the information at 
present available is very meagre. In parts of many 
of the drier topical and sub-tropical countries the 
extension of agriculture is definitely held up pending 
the provision of adequate supplies of water, in other 
cases the rainfall is sufficient for the growth of crops, 
but not for the maintenance of supplies for domestic 
purposes or for stock. The same problem arises in 
many other ways, as in the transference of villages 
owing to the encroachment of tsetse fly or other 
causes, the establishment of new lines of communi- 
cation, and the formation of new stations. In all 
these cases it is often possible to do valuable pre- 
liminary work by means of wells and reservoirs. 


Although the problems dealt with are mainly those | 


common to the greater part of Central and Eastern 
Africa, the same conditions are to be found in almost 
all arid or semi-arid areas. As we should expect from 
the pen of the Director of the Geological Survey 


are clearly described in very considerable detail 
with excellent maps and photographs, particularly 
as regards the crystalline rocks that make up such a 
large part of the African plateau. The construction 
of the different types of dams necessitated by the 
character of the foundations, the size and impor- 


tance of the work, degree of impermeability, &c., | 


are fully described with practical notes on materials 
of construction, and their suitability, or the danger 
attending their employment in certain parts of 
the structure. 

The methods of sinking wells and bore-holes to 
moderate depths are described in detail, and well 
illustrated, and also the question of deepening or 
increasing the yield. There are two types which 
the author in a later edition may see his way to add 
to the numerous examples he illustrates: A well 
sunk in sand formation, such as the Lower Green 
sand in England, where there is danger of sand 
infiltration owing to the fineness of many of the 
sand particles. The well may be closed at the 
bottom by a cone with valve and screen, and the 
supply taken mainly through strainers in the wall of 
the well. The second type of well has been tried 
successfully for the supply of water to Kano, North- 
ern Nigeria. In the dry season the river is repre- 
sented by a series of pools ; 


out through the wall of the well into the strata by 
hydraulic ram; the delivery from the wells is 
greatly increased, the system being easily worked by 
electrically-driven pumps. 

The chapter on the purification of water and its 
protection from contamination is practical, and 


clearly describes the various methods in common | 


practice. This is followed by a description of the 
means employed for detecting supplies of under- 
ground water, while the last chapter gives an outline 
of the water supply conditions, as far as they are 
known at present, of the British dependencies of 
Southern, Central and Eastern Africa. 

This Handbook is of undoubted value to” the 
engineer engaged in development work in the out- 
lying parts of our Colonial Empire and the practical 
information it contains will meet the needs of the 
farmer or settler. The section on the geological 
aspects of water supply can be read with profit 
by the engineer engaged on larger schemes. 


Heavy Oil Engines of Akroyd Type. By W. Rostnson, 
M.E. (Queen’s) London: Blackie and Son, Limited. 
[Price 7s. 6d. net.) 

Tuts is an interesting and welcome work inspired 

by patriotism and personal loyalty. For a technical 

book it is profoundly moving. The author was in 
close touch with the late Herbert Akroyd Stuart 
during the early stages of his pioneer work, when he 
originated the compression-ignition type of oil 
engine. The first idea arose out of an accidental 
explosion in 1885, when Akroyd Stuart was twenty- 
one. Instead of feeling merely thankful to have 


narrowly escaped injury, he repeated the explosion | 
several times, and then proceeded to utilise the | 
‘overwhelmingly against him. Even Mr. Fletcher 
|Moulton, Q.C., 


experience by designing an engine to work on oil 





mist. His first patent was taken out in 1886, and 








| the lampless ignition system unreliable. 


| his education. 


wells are sunk into the | 
water-bearing strata with radiating pipes, driven | 
|character, is given as a frontispiece to the book. 


in May, 1890, the “‘ Akroyd ” engine was patented. 
| Before the end of 1890, Akroyd Stuart, then about 
twenty-six, had a dozen engines ready for delivery ; 
four were sold and others had been sent out on 
approval. At this time, Messrs. Hornsby and Sons, 
were looking for an oil engine to manufacture under 


| licence and in June, 1891, they obtained sole rights 


from Stuart on a royalty basis without any cash 
down. After the agreement was signed, Stuart 
found that he was debarred from selling the stock 
of engines that he had already built. It is difficult 
now to realise the great originality of the invention. 
Even Messrs. Hornsby seem to have been very 
dubious at first, and only with Stuart’s addition 
of the air pump self starter and the water-cooled 
vapouriser, were they fully assured. 

Akroyd Stuart must have been a man .of fine 
character ; in fairness to Messrs. Hornsby he would 
emphasise the fact that scores of British engineers 
had inspected his early engines and pronounced 
Crudeness 
and apparent simplicity have often been accepted 
as measures of reliability, and it was from such con- 


of Nyasaland, the geological aspects of water supply | siderations that the “‘ Hornsby-Akroyd hot bulb” 


oil engine was preferred and widely used, whereas 
the compression ignition engine patented in 1890 
was ignored, and the inventor “never received 
a penny piece” for this, his greatest invention. 
The character of Akroyd Stuart is further illustrated 
by an incident at the Ely Agricultural Show in 
1893. At the last moment, Messrs. Hornsby and 
Sons, who had intended to exhibit a 6-h.p. engine, 
wired Akroyd Stuart at Bletchley that they had no 
engine ready and could he help them. He received 
the telegram on Friday afternoon, and wired “ Yes 
will exhibit in your name.” He lifted his own 
workshop engine and had it in Ely on the Sunday. 
He personally supervised the erection and running 
of the engine, and it was awarded the Society’s 
first prize silver medal. Stuart gave this medal 
to Messrs. Hernsby and Sons. How many inventors 
of twenty-nine have been so magnanimous ? 
Herbert Akroyd Stuart was born on January 28, 


| 1864, “in Yorkshire,” says Professor Robinson. 


His father, Charles Stuart, had a small engineering 
works at Fenny Stratford, where Herbert received 
his practical training ; Newbury Grammar School 
and the City and Guilds College, Finsbury, gave him 
He died on February 19, 1927, at 
his residence, “ Akroydon,” Claremont, Western 
Australia, whither he had moved in 1900. A fine 
portrait of him, showing a face of exceptional 


But how little of his personality is revealed by 
his friend of forty years. Why did Stuart prefer to 


| use the name Akroyd in conjunction with Hornsby ? 


Why does Professor Robinson himself refer to the 
“ Akroyd” cycle? Why did Stuart call his 
Australian residence “ Akroydon” ? 

In his preface, our author recalls Captain Sankey’s 
presidential address to the Institution of Mech- 
anical Engineers in which he said “it might very 
well be agreed that an oil engine compressing pure 
air and injecting oil at the end of the compression 
stroke should be called an Akroyd engine and not a 
Diesel engine,”’ and he observes that although Diesel 
at Augsburg was seven years later than Akroyd 
Stuart at Bletchley, Diesel is associated with the 
modern development that is due to Akroyd Stuart. 
It is not difficult to understand Professor Robinson's 
indignation when we remember that the Diesel 
concern was said to have indemnified Emil Capitaine 
for infringement of his air injection patents. At 
first sight the injustice seems insufferable ; a Briton 
invents a new cycle with airless injection in 1890, 
and a German in 1897 invents what he thinks is a 
new cycle with air injection, but finds he must pay 
compensation for trespass on a French patent. 
The German idea with all its air compressor acces- 
sories loses ground in favour of the airless injection 
engine. And yet this airless injection engine is 
dubbed with the name of Diesel, who had nothing 
whatsoever to do with it and indirectly disparaged it. 

But, of course, there is an explanation of the 
apparent injustice. Akroyd Stuart protested. re- 
peatedly against the neglect of his compression 
ignition engine patent, but opinion at the time was 


later a famous Lord Justice, 
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‘considered automatic compression ignition of the 


|'WATER TURBINES FOR SHANAN| 


working charge in an oil engine cyclinder, was almost | 


an impossible proposition,” but with some insight, 
he added, “‘ if the results shown could be obtained in 


this automatic ignition cycle would revolutionise | 


internal combustion engine practice to very nearly 
a miracle.” However, the patent was never 
exploited, and it lapsed in 1904 when engineers 
had been taught to regard compression ignition as 
Diesel’s invention. With the lapse of the patent, 
several British firms, notably Ruston, Vickers, and 
Beardmores, took up the ‘“‘ Akroyd ” cycle and now, 
with recent developments in transport on road, rail, 
sea, and in the air, this engine is becoming so widely 
used and so increasingly important, that we are 


Fie. 1. 


POWER STATION, PUNJAB. 


A HYDRO-ELECTRIC plant operating under an excep- 


: : - | tionally high head is now nearly completed for the | any sign of fracture. 
‘ Akroyd ’ engines of greater horsepower units, then | 


TURBINE ASSEMBLED IN ERECTING SHOP. 


strength of 50-4 tons per square inch, and a yield point 
of 39-6 tons. The elongation was 22-5 per cent. with a 
reduction of area of 42 per cent. A j-in. by j-in. by 
4}-in. test-piece bent through 180 deg. without showing 
The casting of the buckets in 


Shanan generating station of the Uhl River project, | pairs introduced difficulties in moulding, but remark- 
Punjab, India, and we give below a short account of | ably good and uniform results have been obtained, only 
the water turbines for it, illustrated by Figs. 1 to 6 on| one or two very small pieces of metal having to be 
this page and on pages 96 and 97. The turbines | attached to the discs to secure accurate balancing. 
are being supplied by Messrs. Boving and Company, | This operation was performed at the Rugby works of 


Limited, 56, Kingsway, London, W.C.2, and are/| Messrs. The British Thomson-Houston 
of the Pelton overhung type, four in number, wah | 

single runners and single jets. The effective head, | 
when the dam of the storage reservoir has been raised | 
to its full height, will be 2,001 ft., but at first the | 
machines will work at an effective head of 1,668 ft., 





| when they will each continuously develop 17,000 brake- | 


compelled to wonder if it is right, that the only | 


memorial to Akroyd Stuart is that provided by his 
own bequest of 500/. to the Institution of Mecha- 
nical Engineers, to encourage papers and lectures 
on the oil engine. 

[t should be evident to readers of this review that 
Professor Robinson has written a book of great 
interest. Even those who have specialised in modern 
aspects of the subject will find it pleasant and 
profitable to glance at the early developments 
ind triumphs. As an example of the incredible 
speed of engineering progress in this century, we are 
reminded of the military tractor trials at Aldershot 
in 1903, when a 2-cylinder Hornsby-Akroyd oil 
engine hauled 25 tons at an average speed of 3 m.p.h. 
for 58 miles, winning the 1,000/. prize, and a bonus 
of 1801. for exceeding the 40 miles prescribed. 
the interest of the book is by no means largely 
historical; the bulk of the contents deal with 
up-to-date airless injection engines, and the clear 
concise discussion provided is no doubt due to the 


|in Fig. 3. 


But | 


horse-power when running at the normal speed of 428°5 | 
r.p.m. No more power is, however, to be developed, | 
even at the maximum head, and the system of 
governing and control has been designed to ensure 
steady speed under whatever conditions may be} 
imposed. A general view of one of the sets in the, 
maker’s shops is given in Fig. 1, and of one of the} 
runners in Fig. 2. These are 78} in. (2,000 mm.) in| 
diameter, with 22 buckets cast in pairs, and are claimed | 
to be the most powerful Pelton runners so far built | 
in this country. One of the double buckets is shown | 


The disc of the runner is of forged steel, bolted to a | 
flange on the generator shaft, the overhang from the | 
centre of the disc to the edge of the bearing being only | 
393 in. The shaft is 21 in. in diameter, and the 
weight of the complete runner is 7 tons. The buckets | 
are 232 in. (600 mm.) wide inside and are made of | 
stainless steel by Messrs. Thos. Firth and John Brown, 
Limited, Sheffield. The bowls are all carefully ground | 
and polished, and great pains have been taken to 
ensure that the centre fins lie all in one plane circum- | 
ferentially. Each pair is attached to the disc by three | 
tapered bolts, fitted with nut locking plates. Additional | 


Company, 
Limited, the makers of the generators, and the runners 
were afterwards tested along with the corresponding 
generator rotors for five minutes at a speed of 860 r.p.m., 
which represents the highest possible runaway speed 
that can be obtained under the maximum head. 

A needle and an inlet nozzle ring are shown in Fig. 3, 
but in this connection reference should also be made to 
Fig. 6. From the latter figure it will be seen that the 


| tip of the needle is separate from the body, so that it is 


renewable. This tip is made of forged stainless steel, 
the bodies being of cast stainless steel of the same grade. 
The part of the needle spindle inside the inlet bend is 
of a different grade of stainless steel, giving satisfactory 
working in the guide bushes. The spindle is, more- 
over, protected from damage by a tube of galvanised 
mild steel. The inlet bends and nozzles are of cast 
steel, the nozzle being fitted with a renewable ring 
of a special grade of forged stainless steel. The maxi- 
mum diameter of the jet is 8 in. In order to 
permit of ready removal, the inlet bend is attached to 
the bedplate by a split ring. The deflectors are of cast 
stainless steel and have been machined so that the con- 
tinuity of the jet is not interfered with in any way whén 
they are out of action. The deflectors were also sup- 
plied by Messrs. Thos. Firth and John Brown, Limited, 
and the other stainless steel parts by Messrs. Brown 
Bayley’s Steel Works, Limited, Sheffield. The casings 
of the turbines are of welded steel plate. The bedplate 
is of cast-iron, but is extended downwards by a steel 
plate to form a protection to the turbine pit. Access 


security is given by spot welding the nuts to the bolts| to the pit is gained through a manhole, underneath 


grasp that comes from forty years of close associa-| at one point. The material of the buckets gave excel- | which is a grid platform from which the nozzle, needle 


tion with the subject. 





| lent results under test, showing an ultimate tensile 


and runner can be conveniently inspected. 
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Fic. 2. Compiterep RUNNER. 


An interesting feature of the plant is the very 
complete system of control and safety devices pro- 
vided, in compliance with the requirements of the 
Punjab Public Works Department. Freedom from 
shock in the pipe line and very sensitive regula 
tion is ensured by the firm's well-known needle and 
deflector system. On the load being reduced, the 
governor depresses the deflector and diverts the jet 
from the buckets, and, at the same time, the needle 
begins to close slowly under the action of springs, the 
necessary degree of retardation being determined by a 
timing valve in the port of an oil-dashpot servomotor. 
The needle moves forward and the jet, in consequence, 
steadily diminishes, the deflector being clear of the jet 
by the time the required degree of reduction is attained. 
Increase of load is provided for by the simultaneous 
opening of both needle and deflector, the rate of open- 
ing being such as ensures safety for the pipeline. The 
governing is effected by a sensitive pendulum contained 
in a pulley which is driven by a seamless belt from the 
generator shaft. The pulley shaft also carries a rotary 
oil pump for lubricating the mechanism. This pump 
can be used, in emergency, to control the deflector 
through a servomotor acting on a shaft carrying operat- 
ing levers. In normal working, the servomotor is 
supplied with pressure oil from a separate motor-driven 
pumping set which also supplies the needle servomotor 
The shaft is also connected to the regulating valve of 
the needle servomotor. The whole of this gear is 
provided for each turbine, but, by means of oil ring- 
mains connecting all four turbines, of which it is ex- 
pected one will be kept as a stand-by, failure of oil 
pressure on any ono turbine is met by an immediate 
and automatic supply from the motor-driven pumping 
set on the stand-by turbine. 

The governing and control gear is shown diagram- 
matically in Figs. 5 and 6, the latter showing a section 
through the governor-head, but for the correct relative 
arrangement of the part: Fig. | should be referred to. 
It is impossible, in the space at our disposal, to describe 
in detail the whole of the mechanism illustrated, an 
the main features only wiil be dealt with. The needle 
operating gear consists essentially of a servomotor cylin 
der A, the piston of which is actuated on the opening 
movement of the needle by oil pressure and on the clos 
ing movement by a spring. The oil, under a minimum 
pressure of about 150 lb. per square inch, is admitted to 
the cylinder from the supply pipe B. It passes from this 
pipe to the outside of the regulating piston-valve C, 
which in Fig. 6 is shown in the central, or floating, posi- 
tion. When opened, however, by movement towards the 
left hand, the oil flows upwards past the locking valve 
D, normally open, and then downwards to the spring- 
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of small ports. The pressure of the 
oil entering the valve uncovers both 
rows, and thus gives a comparatively 
quick movement to the needle when 
it is being opened. When the needle 
es is being closed by pressure from the 
spring and the cylinder is acting as 
a dashpot, only one row of the small 
ports is uncovered, and the rate of 
travel is slower. These rates are 
expected to be, at their minimum, 
about 18 seconds for the opening movement and about 
36 seconds for the closing movement. As the needle 
closes, the regulating valve C is moved to the right, 
and the oil is discharged from the cylinder round the 
smaller annulus of the valve, through the hole down 
its centre, and thence across the spring chamber to 
the return oil pipe F. 

Other details of this part of the gear that may be 
noted are the hand pump G and the needle-locking 
valve D. The former is used to open the needle by 
hand in the event of the complete failure of the oil 
supply, and the latter, when failure occurs, automatic- 
ally locks the needle in the position it was occupying at 
the moment of failure, by shutting off the cylinder to 
pressure or exhaust. It is actuated by pressure from 
the oil-supply pipe, which pressure normally keeps it 
open by a relay device. Cessation of pressure causes the 
controlling springs to close it. A pressure gauge is pro- 
vided at H. The mechanism for operating the re- 
gulating valve C consists of a lever system connected 
both to the needle spindle and to the governor gear, 
as shown in Fig. 6. The adjustable stop I prevents 
the governor from affecting the valve when the needle is 
required to remain open in a fixed position, a condition 
which will obtain when the water has to be by-passed 
without rotating the runner so as to provide a supply, 
if necessary, for other turbines which may possibly be 
installed lower down on the water system. 

The governor gear at the left hand of Fig. 6 may 
now be referred to. The pendulum J, of the evolvent 
type, is connected directly to a spindle passing through 
the rotary-pump shaft and terminating in a small 
valve K actuating the relay valve governing the servo- 
motor. The pump is situated at L and normally 
merely circulates the oil, but when any of the motor- 
driven sets are not in use it delivers oil to a chamber 
surrounding the servomotor cylinder, which chamber 
forms an air vessel and is indicated at M. The oil 
passes into the port at the right-hand side of the 
cylinder. This port is closed by the valve N when the 
needle and deflector are under hand control, and opens 
into an annular space round the relay valve sleeve O. 
The sleeve can be moved in the direction of its axis 
to alter the position of the ports in it relatively to the 
valve. The annular space communicates with another 
round the relay piston-valve P, which valve, it will be 
appreciated, is traversed laterally by the movement of 
the pendulum. The valve, as shown in the figure, 
covers a port leading to the servomotor Q. As it 
moves to the left it admits the oil to the differential 
piston of the servomotor and produces the down stroke, 
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the area on the underside of the piston, also exposed to | 


oil pressure, being less than that of the top. When the 


loaded timing valve E, which is furnished with two rows | valve moves to the right, the piston is opened to exhaust | 
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by way of the port on the left hand of the cylinder, 
and upward movement then takes place, the oil being 
discharged to the reservoir below, whence it flows to 
the return oil pipe. The servomotor piston is coupled 
to the rocking shaft R by a connecting rod and a lever. 
The shaft is not shown in its correct position in Fig. 6, 
but can be identified in Fig. 1 from the rod _ trans- 
mitting the motion to the deflector and the supporting 
column on the main inlet pipe. The quadrantal indi- 
cator, which shows by two pointers the position of 
both the needle and the deflector on appropriate index 
scales, can also be seen in this figure. 

Returning to the mechanism of the governor gear, 
it will be apparent, from Fig 6, that the rocking shaft 
carries a third lever connected by a vertical rod to a 
lever on a spindle in the governor casing. This spindle 
carries a lever S, Fig. 5, of bridge form, on one part of 
which is mounted a roller engaging with the plunger of 
a dashpot. The centre portion of the lever is attached 
by a connecting link to a lever-like projection on a nut 
engaging with a screw formed on the spindle of the 
sliding relay-valve sleeve. The oscillatory movement 
of the rocking shaft is thus transformed into a traverse 


|of the valve sleeve which, by altering their relative 


positions, provides a compensating movement of the 
ports and valve edges, and so eliminates any hunting 
action of the governor gear. The movement of the 
valve itself is also effected by the hand adjustable 
load-limiting device T. This lever T is, further, 
subject to movement by a throw-over device which 
puts the valve into such a position that the needle 
closes when the wheel reaches the overspeed limit. 
The closing is effected primarily by the centrifugally- 
actuated stop U, which is situated in a ring attached 
to the generator shaft. The running speed at which 
the stop will emerge and come into contact with the 
switch V, is determined by an adjustable spring. On 
contact being made, the circuit of the current energising 
the solenoid W is broken, and a small valve admitting 
pressure oil to the plunger X is opened to exhaust. 
The plunger is then released and the spring behind it 
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brake-horse-power. (4) Failure of oil pressure in one 
pumping set is immediately and automatically com- 
pensated for by the stand-by set. (5) If the spare set 
should also fail, both needle and deflector are auto- 
matically locked in the positions occupied at the time 
of failure. (6) When the deflector is so locked it is 
motor-controlled from the switchboard. (7) The de- 
flector is closed in 5 seconds on the oecurrence of 
overspeed, either by pressure oil or, should that have 
failed, by motor. (8) Surplus water ean be by-passed 
if there is more than is required for the output. (9) 
Adjustable speed difference between no load and full 
load is provided to ensure an even balance of load 
between units when generators are running in parallel. 

The whole of the turbine equipment has been designed 
by Messrs. Boving and Company, Limited, who are 
responsible for its performance. The turbines have been 
manufactured for them by Messrs. Markham and 
Company, Limited, Chesterfield, and the governors 
and pumping sets were supplied by Messrs. Boving’s 
associated ‘firm, Messrs. Verkstaden, Kristinehamn, 
Sweden. The inspection of the turbines has been 
carried out by Messrs. Preece, Cardew and Rider, 8, 
Queen Anne’s-gate, London, 8.W.1. 





IMPROVEMENTS IN GERMAN 
INLAND NAVIGATION. 


Stvee the war, inland navigation in Germany has 
been considerably improved by the work that has been 
undertaken on such large natural water courses as the 
Elbe, the Main, the Neckar and the Danube, and by 
building canals, such as the Mittelland and those 
between the Danube and the Rhine, in the course of 
which use is made both of the Neckar and the Main. 
The first of these canals has already been dealt with in 
our columns.* As regards the second, for some years 
after 1887, navigation on the Neckar was effected by 
tags which hauled on a chain laid on the bed of the 
river, but traffic was much impeded, and frequently 
interrupted altogether, by the lack of water at certain 
times of the year. After the war, it was therefore 
decided to canalise the section between Mannheim 
(where the Neckar flows into the Rhime) and Plochingen, 
above Stuttgart, a total distance of 211-7 km. (131 
miles), so as to give a minimum depth of water of 
2-5 m. (8-25 ft.), at all seasons. The total fall between 
Plochingen and Mannheim is 160-7 m. (530 ft.), and it 
was proposed to utilise this by building a series of 
barrages, the number of which was not to exceed 34 
and might be as low as 24. The annual traffic on the 
improved water way was estimated to be 3,000,000 
tons, or ten times the present figure, and it was con- 
sidered that, until it reached 5,000,000 tons, not more 
than one lock would be required at each barrage, since 
this would enable the traffic to be dealt with on 280 days 
of 14 hours each. At places where the local traffic is 
unusually heavy, @ second lock is, however, to be 
constructed to begin with. In all cases, the local fall, 
which varies from 2:6 m. (8-6 ft.) at Heidelberg, to 
8-1 m. (26-7 ft.) at Oberesslingen, will be utilised to 
generate electricity, and docks will be built at Stuttgart, 
Eeslingen, and Plochingen. The work on this project, 
which will enable more than 1,000 hectares (2,470 acres) 
of land to be recovered for agriculture and other 
purposes, was begun in 1919, but will not be com- 
pleted for another 20 years. Already, however, some 
180,000,000 kw.-h. of electricity per annum are being 
generated at the various stations. The construction 
of the canal between the Neckar at Plochingen and the 
Danube at Ulm is giving rise to great technical diffi- 
culties, as it will necessitate the crossing of the water- 
shed between the two rivers, the rise between Plochingen 
and the crest being from + 250 m. to + 535 m. 
(822 ft. to 1,765 fr.). It was at first suggested that 
this portion of the canal should be built in tunnels, 
but this was given up owing to the cost, and it is now 
proposed to construct six lifts between these points 
and to descend from the crest of the watershed to the 
level of the Danube in a similar way. 

The various barrages that have already been con- 
structed on the Neckar are of the same general design, 
and the following description of the works at Oberess- 
lingen may therefore be regarded as typical. These 
works include a power station, which is supplied by a 
head race channel abows 2 km. (1} miles) long, the 
intake works from the Neckar, and the barrage proper. 
At present, these works ere being used solely in con- 
nection with the generation of electrical energy, but the 
canal has been Saal so that it can later be em- 
ployed for navigation. Such utilisation will, however, 
necessitate the building of a lock at the power station, 
while the present intake works will be replaced by weirs. 

The barrage comprises three openings each of which 
has a clear width of 17-5 m. (58 ft.) and is 5 m. (16-5 ft.) 
high. Each opening is closed by a falling sluice, 
above which is an auxiliary rolling gate, which can be 
turned through an are of 1-5 m. (5 ft.). This enables 
the height of the barrage to be accurately adjusted 
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in accordance with the flow, and permits ice and other 
floating matter to be released without the main gate 
having to be opened. Both the main and auxiliary 
sluices are operated by a common rack, the arrangement 
being such that the auxiliary sluices are fully opened 
before the main sluices begin to lift. Owing to repeated 
adjustment of the auxiliary sluices, no harmful bank- 
ing up ceeurs when it becomes necessary to draw the 
gates at times of flood. The auxiliary gates are moved 
not only by the operating machinery, but by the static 
water pressure, so that even in the coldest weather 
there is no fear of binding. 

Both the main and auxiliary gates are connected 
to the racks in such a way that there is no stress, either 
on the latter or on the operating plant, when the 
auxiliary gate is closed, interlocking devices being 
provided so that the latter remains in position even 
if the operating machinery is entirely disconnected. 
The static water pressure is transmitted from the gates 
to the rails in the recesses of the piers through rollers. 
In order that any movements in the structure caused 
by this pressure or by temperature changes shall not 
affect the rollers, the latter are carried on a special 
carriage, adjusting rollers being provided between the 
gate and the carriage, as shown in Figs. 3 and 4, on page 
104. Front and rear rollers also ensure that when the 
gate is being lifted it remains in the recesses. Each gate 
is driven through two worms, one on each side, the 
spindles of which are connected by a shaft, so that 
the power is applied equally on both sides. One end 
of this shaft is connected to the electrically-driven 
winding gear illustrated in Fig. 2, which, in the case of 
the equipment for the two outer gates, is controlled 
from the driving motor. The central gate can, how- 
ever, be operated either from its winding gear or from 
the power station, two miles away, where the position 
of its auxiliary gate is also indicated. If the current 
fails, the gates can be worked by hand. 

The works at the intake to the canal consist of a 
regulator with eight openings, each 4-07 m. (13-43 ft.) 
wide, as shown in Fig. 1. Seven of these openings are 
equipped with a falling sluice 4 m. (13-2 ft.) high, and 
one with a double falling sluice 2 m. by 2 m. (6-3 ft. oF 
6-3 ft.) high, the latter being arranged so that small 
boats can be passed through it. The racks by which 
the sluices are raised or lowered are operated by hand, 
the arrangement at two of the openings being such that 
this can be effected against the full up-stream pressure 
with the headrace empty. The gate equipment both 
for the main barrage and for the intake sluices was 
designed and manufactured by Messrs. Fried. Krupp 
Grusonwerk A.-G., Magdeburg. 

As regards the third project, the Main was canalised 
between its mouth at Mainz and Frankfort as long ago 
as 1856, thus enabling vessels up to 1,200 tons to reach 
the latter city. This canalisation was extended to 
Offenbach in 1900 and to Aschaffenburg in 1921, while 
at the present time a connection between the Main and 
the Danube is being established. This work comprises 
the canalisation of the former river between Aschaffen- 
burg and Bamburg, a distance of 220 km. (137 miles), 
the construction of a canal between that town and 
Kelheim on the Danube, a distance of 168 km. (104 
miles), and the canalisation of the Danube between 
Kelheim and the frontier at Passau, a distance of 
215 km. (134 miles). 





THE LATE MR. JOHN DENHAM. 


WE regret to record the death of Mr. John Denham, 
which occurred on December 31, 1931, at the age of 68. 
Mr. Denham, who was born in London, was one of 
the earliest of the pupils at the Finsbury Technical 
College, where he studied under Ayrton and Perry 
in 1830 and 1881. Subsequently, he joined the firm 
of Messrs. Latimer, Clark, Muirhead and Company, and 
represented them at the Crystal Palace Electrical 
Exhibition in the following year. In 1883, he obtained 
an appointment in the test-room and lamp factory 
of the Anglo-American Brush Electric Light Corpora- 
tion, and later carried out a number of installations for 
this concern, finally being employed on work in connec- 
tion with the lighting of the City of London. 

In 1889, he was appointed electrician to the Cape 
Government Railways, in which position he carried 
out a great deal of experimental work on the electric 
lighting of railway carriages, patenting a system 
of train illumination which was specially intended 
for employment on the rolling-stock used on very 
long journeys. He also had charge of the generating 
station at Cape Town, from which a supply was given 





| to a number of urban and suburban railway stations, 
jand of other similar plants in other parts of the 


jcolony, and reported on the projects for lighting | 


many of the towns, Cape Town itself, Kimberley, Port 
| Elizabeth, East London and Bloemfontein being 
among the communities dealt with in this way. Other 
| appointments held by him included that of consulting 
|electrician to the Table Bay Harbour Board and to 
| the Public Works Department of Cape Colony, while 
i during the South African War he acted as consulting 





engineer to the Royal Engineers at their Cape Town 
base. In 1902, Mr. Denham became Inspector under 
the Colonial Electric Lighting and Power Act (1895), 
and while holding this appointment also acted as 
electrical engineer to the harbours of Port Eliza- 
beth and East London, as well as Electrical Inspector 
of Mines. On the formation of the Union of South 
Africa, he was transferred to the Mines Depart- 
ment in Johannesburg as Inspector of Machinery, 
a position which he held until his retirement a few 
years ago. He was elected an associate of the Institu- 
tion of Electrical Engineers in 1891 and a member in 
1897, and was twice Chairman of the Cape Town Local 
Section. He also became a member of the Institution 
of Mechanical Engineers in 1900. 








THE LATE MR. C. G. COTTON. 

We learn, with regret, of the death, from malaria, on 
December 30 last, at Auchi, Nigeria, of Mr. Charles Geof- 
frey Cotton, senior executive engineer, Public Works 
Department, Nigeria. Mr. Cotton was born on April 25, 
1884, and received his general education at King’s 
College School, London. He served a pupilage of 
three years, from 1902 to 1905, under the late Mr. J. W. 
Jacomb-Hood, and afterwards entered the service of 
the London and South Western Railway, in which he 
remained for five years. His principal occupations 
comprised the preparation of Parliamentary surveys, 
plans and estimates for various works, including the 
re-alignment of the North Devon line and the renewal 
of Richmond and Kingston bridges over the River 
Thames. In 1910, Mr. Cotton proceeded to South 
America to take up an appointment on the Anto- 
fagasta (Chile) and Bolivia Railway, and during the 
succeeding three years he was in charge of tacheometric 
surveys for a rack railway and pipe line. From 1913 
to 1916, he was doing similar work in Las Palmas, 
Canary Islands, and after conducting surveys he was in 
charge of the construction of 12 miles of high-pressure 
pipe line. The succeeding three years were spent on 
active service in France and Belgium, first with the 
Inland Water Transport section of the Royal Engineers 
and later with the 247th Field Company, R.E., which 
formed part of the 63rd Royal Naval Division. Leaving 
the Army with the rank of captain in 1919, Mr. Cotton 
proceeded to Lusanga, in the Belgian Congo, to take 
up the position of surveyor in charge of road and railway 
surveys and the delimitation oi properties, on behalf 
of Les Huileries du Congo Belge. In 1925, Mr. Cotton 
entered the service of the Public Works Department, 
Nigeria, being first appointed to the Zaria Division, 
then to the Kano Division, and finally to the Ibadan 
Division. In 1930, he was promoted to the rank of 
senior executive engineer and assistant director (acting), 
and was placed in charge of the western area of the 
Colony, some 47,000 square miles in extent. He was 
in charge of a European staff of 40 and, among other 
duties, was responsible for the upkeep of 1,400 miles 
of roads. Mr. Cotton became an associate member of 
the Institution of Civil Engineers on January L1, 1910, 
and a full member as recently as January 13, 1931. 








THE LATE MR. GORDON 
CUNNINGHAM. 


Tae death occurred in Glasgow, on the 8th inst., of 
Mr. Gordon Cunningham, who retired from the post of 
Chief Mechanical Engineer to the Bengal Nagpur Rail- 
way in April, 1931. Mr. Cunningham, who was 55 years 
of age, joined the railway in question as an assistant 
locomotive superintendent in 1906. Most of his time 
was at first devoted to work in the locomotive shops, 
Khargpur, as assistant manager during a period of 
reorganisation and reconstruction. He served with 
the Mesopotamia Expeditionary Force between early 
in 1917 till early in 1919, and while engaged in this 
way was promoted district locomotive superintendent in 
1918. Between 1925 and 1927 he was, in turn, Acting 
Superintendent (Mining), Acting Superintendent (Car- 
riage and Wagon), and Acting Superintendent (Head- 
quarters). Early in 1928 he was permanently ranked 
as Superintendent, Locomotive Department, with the 
title of Deputy Chief Mechanical Engineer. After 
only a month in this position, he became Acting Chief 
Mechanical Engineer, and, in July, 1930, was confirmed 
as Chief Mechanical Engineer. 

When volunteering for service on the Military 
Railways in Mesopotamia he was given the relative 
rank of Captain, and on Kut being recaptured by the 
British Forces, was sent up river to take charge there 
of the locomotive sheds and workshops on the Kut- 
Hinaidi section of the system as this was rapidly 
extended towards Baghdad. Mr. Cunningham was 
| thus responsible for the equipment and organisation 
of the temporary shops at Kut and for the recon- 
ditioning there of rolling stock, &c. Subsequently 
he was transferred to Hinaidi as Mechanical Assistant 
to A.D.R., and was promoted to the relative rank of 
!Major. For his work at Kut he was mentioned in 
' despatches and awarded the M.B.E. (civil). 
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THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 


(Concluded from page 71.) 


indicate the bulb temperature, is, of course, that 
which brings the galvanometer index pointer into 
coincidence with the red datum line. While this 
operation is being carried out, a knob projecting 
from the front of the case, on the left-hand side, is 
and Optical Societies’ Exhibition, confining our | depressed, causing a switch to make the mains and 
attention, as already explained, to the instruments | bulb circuits. This thermometer can be supplied as 
and apparatus of recent introduction likely to be |a single or multi-point instrument, the connection 
of interest or service to our readers. |to the point desired being made by means of the 
To enable resistance thermometers to be operated | rotary switch seen in the illustration. For use on 
without the use of accumulators or dry cells, Messrs. | alternating-current mains, the instrument incorpor- 
Negretti and Zambra, 38, Holborn-viaduct, London, | ates a transformer and rectifier similar to those in 
E.C.1, have designed a mains unit which formed | the mains unit previously described, but it can also 
part of their exhibit at the Imperial College. This be supplied to operate on direct-current mains. 
unit, which is illustrated in Fig. 12, on this page, |In either case fluctuations in the mains voltage 
provides a steady direct current at 2 volts, and of | do not affect the accuracy of the readings. 
sufficient strength to operate a standard Negretti| We also noticed on Messrs Negretti and Zambra’s 
and Zambra resistance pyrometer, from alternating- |stand a combined wet and dry bulb resistance 
current mains. A transformer is used to step down | thermometer, in which the wet and dry bulb tempera- 
the mains voltage in a circuit including two regulator | tures are read on the same scale by two pointers. 
lamps, or baretters, which serve to reduce the ordin- | The difference between the readings can thus be 
ary voltage fluctuations to negligible proportions, and | seen at a glance. The scale is of the edgewise type, 





We conclude below our account of the Physical 














the secondary voltage is passed through a small 


Westinghouse metal rectifier. The mains unit can 
be supplied for the operation of one to four single 
or multipoint thermometers, separate rectifier units 
and terminals being provided for each instrument. 
Non-standard units can be applied for other makes 

















Fie. 12. Mains Unit ror Resistance THERMO- 
METER ; Messrs, NEGRETTI AND ZAMBRA. 


or types of resistance thermometers in which the 
voltage or current required differs from that for 
the standard Negretti and Zambra instruments. 
These units, it is pointed out, are specially suitable 
for operating constantly-indicating or recording 
thermometers, and have the advantage that no 
attention is required. 

Fig. 13 shows a mains-operated resistance thermo- 
meter exhibited, which has the important advantage 
that its temperature scale is very open and bold, the 
effective scale length being about 17 in., which is 
three times that of an ordinary resistance thermo- 
meter. The thermometer operates on the Wheat- 
stone bridge principle, with a hand-operated variable 
resistance in one arm so that the bridge can be 
balanced at any temperature of the bulb resistance 
unit within its range. The slide-wire resistance is 
wound on a circular former, and the contact arm is 
interconnected with a bold pointer indicating on the 
circular scale seen in Fig. 13. The scale is calibrated 
in temperatures corresponding to the setting of the 
contact to balance the bridge at various points 
covering the range. The setting of the slide-wire 
resistance is conveniently done by turning a milled- 
edge knob projecting from the right-hand side of 
the instrument. Between the ends of the tempera- 
ture scale, the index pointer of a sensitive galvano- 
meter indicates, by its deflection to the right or left 
of a red datum line, whether the slide-wire setting is 
high or low; the correct setting to balance the 
bridge, and thus to cause the main pointer to 


| 














and can be supplied for an open range covering 
30 deg. F., or more if required. The instrument 
can be arranged to operate with any number of 
pairs of wet and dry bulbs, and is fitted with a 


separate push-button type of switch for each pair. 


A locking device is, however, also provided so that 

















Fie. 13. Marns-Opgeratep REsISTANCE THERMO- 
METER; Messrs. NEGRETTI AND ZAMBRA. 


the instrument can be made to indicate continuously 
the temperatures of any pair of bulbs. The instru- 
ment can be operated by a 2-volt accumulator or by 
means of the mains unit above described. Various 
types of nickel coil bulbs and mountings can be 
supplied with alternative arrangements for feeding 
water to the wet bulb, and where the latter is not 
exposed to air circulation it can be arranged on a 
special mounting with an electric fan to create 
the necessary air flow. 

As a final example of Messrs. Negretti and 
Zambra’s exhibits, we illustrate, in Fig. 14, a simple 
form of hygrometer designed to enable the relative 
humidity to be determined by a semi-skilled operator 
without reference to tables. It will be seen that 
the wet-bulb thermometer, on the right in Fig. 14, 
is mounted with its stem radial with respect to a 
large-scale disc, which can be rotated to obtain a 
direct reading of humidity by bringing the dry-bulb 
temperature, as indicated by a thermometer having 
an open seale marked round the greater part of its 
stem, opposite an index arrow on the small scale 
immediately below it. The relative humidity 
is then indicated on the spiral humidity scale at 
the point where the wet-bulb thermometer stem 
crosses it, the actual reading being taken at the 
top of the mercury thread. It will be seen that 
although the stem of the dry-bulb thermometer 
is graduated that of the wet-bulb thermometer is not. 
The actual wet-bulb temperature can, however, 
be obtained, and the depression found by rotating 


the scale disc so as to bring a temperature scale 
engraved on it into position behind the wet-bulb 
stem. With this hygrometer, humidities can be 
estimated to within 1 or 2 per cent., the accuracy 
depending on whether the reading has to be taken 
on the more closed or more open portions of the 
humidity scale. 

Messrs. Henry Hughes and Son, Limited, 59, 
Fenchurch-street, London, E.C.3, showed a variety 
of instruments for marine and aerial navigation, 
including an improved type of recording echo 
sounder, an example of which was illustrated and 
described in detail in ENGINEBRING, vol. cxxxi, 
page 726 (1931). Another interesting exhibit was 
the Holmes master magnetic compass, with path 
indicator. The compass will operate any number 
of repeaters at any desired stations, and also control 
the path indicator. The latter, after being set on 
any desired course, shows the distance the prescribed 
track lies to either side of the ship, so that the ship 
can be kept to that track and the steering error 
eliminated. Among other instruments of recent 
introduction exhibited were the Husun steering 
binnacle, giving a vertical card image, and a turn 
indicator and improved sextant for use on aircraft. 

Several instruments with which engimeers are 
already familiar, including the Monotron and 








Scleroscope hardness testers and the Prestwich fluid 











Fie. 14. Humiprry Inpicator; Messrs. 
NEGRETTI AND ZAMBRA. 


gauge, were included in the exhibit of Messrs. 
Coats Machine Tool Company, Limited, 14, Palmer- 
street, London, 8.W.1. We may mention, however, 
a range of spring-testing machines of which examples 
were shown. These machines are intended for 
testing springs for both elongation and compression, 
and they record the actual length of the spring 
before and after the test. Various sizes are made 
for loads ranging from } drachm to 5 tons. We also 
noticed a simple form of pocket radiation pyrometer, 
manufactured by Messrs. Keiser and Schmidt. 
The radiation is focussed by means of a convex 
lens on to a bimetallic spiral which carries the 
pointer of the instrument at the back of which is 
placed a gold concave mirror. Irregularities due to 
variations in the temperature of the body of the 
instrument are compensated for by means of a 
second bimetallic spiral, which rotates the whole 
movement. Reading is facilitated by a magnifying 
eyepiece, and by using the radiation from the 
hot body to illuminate the scale. In taking a 


reading it is only necessary to sight the instrument 
on the hot body at such a distance that an annular 
space on the dial is filled with luminous radiation, 
and then note the position of a pointer on a scale. 
It is made in a variety of ranges from 600 deg. to 
2,400 deg. C., and is accurate to within + 15 deg, 
at 1,500 deg. C. The instrument is 6 in. in 
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length and 2 in. in diameter, and its weight is | tional advantages hitherto obtainable only with 


only 6 oz. 


Reverting now to electrical exhibits, we may 


nickel-chromium resistors, The alloy was incor- | mention the Shotter patent frequency meters shown 


On page 364 of our last volume we illustrated | porated in two refractory side panels which can| by Messrs. Elliott Brothers (London), Limited, Cen- 


and described the 


furnace for heat-treament work at temperatures up| the furnace from the front end. 
and one of these furnaces was shown | of the furnace, 
in operation at the Physical and Optical Societies’ | controlled by a 
makers, Messrs. Wild-Barfield | Several laboratory furnaces were also shown. 


to 700 deg. C., 


exhibition by the 


Electric Furnaces, Limited, Elecfurn Works, North- | 
It will be remembered | automatic 
that the furnace consists of a vertical cylindrical | humidity, 


road, Holloway, London, N.7. 


chamber, surrounded by resistance heating elements, 
and fitted at the bottom with a centrifugal fan 


which draws air down through the charge and forces | Limited, 


it upwards over the heating elements, thus ensuring 
rapid and uniform heating of the charge. Working 
in conjunction with the furnace was a charge- 


progress recorder, the instruments for which were | 
This | The pressures act on a large metal diaphragm, the | the necessity for relays, contacts and other sub- 


made by the Foster Instrument Company. 

















Fie. 15. Recorprine Frequency MeErTsEsr ; 
Messrs. Ex.tiorr Bros. (Lonpon), Limrrep. 
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controls and records the temperature of the furnace, | 
and also records the temperature of the charge, 
showing when the latter has attained the desired 
temperature, and thus enabling a high output to be 
obtained or a more exact soaking period to be 
defined. This is done by recording the tempera- 
ture of the air both before and after it passes 
through the charge, the two records coinciding when 
the charge has attained the furnace temperature. 
Signa! lamps are provided to indicate when this 
occurs, and also to show that the furnace tempera- 
ture is correct. 

Mr. R. M. Catterson-Smith, Adams Bridge Works, 
Exhibition Grounds, Wembley, Middlesex, showed 
a high-temperature furnace for ceramics in which 
the resistors were eonstructed of a new alloy suit- 
able for a maximum working temperature of 
1,325 deg. O. This alloy, it is claimed, offers, at 
the higher maximum temperature, the construc- 


Wild-Barfield forced-draught | be replaced easily and rapidly, since they slide into | tury Works, Lewisham, S.E.13. Instruments of the 


The temperature | indicating and recording types were exhibited, one 
which was shown in operation, was | of the latter, and part of a record obtained with it, be- 
built-in regulating resistance. | ing illustrated in Figs. 15 and 16,respectively. These 
instruments are of the induction type, employing 
An interesting collection of regulators for the | the principle of resonant circuits, and are claimed to 
control of pressure, temperature and | be practically free from wave-form and temperature 
and of instruments for indicating and | errors. In the indicating instrument, the deflection 
| recording these quantities, was exhibited by Messrs. | of the pointer is about 200 deg. for a frequency 
Drayton Regulator and Instrument Company, | range from 48 to 52 cycles, one-tenth cycle repre- 
West Drayton, Middlesex. Among them | senting a scale length of about } in., so that fre- 
we noticed a low-pressure dial-set regulator for the | quencies can be estimated to ~j5 cycle. Owing to 
| automatic control of very light pressures, draught|the type of movement employed, high working 
or vacua, which is also supplied in a differential form | forces are available, enabling direct marking to be 
for the control of differential pressure, volume, &c. | used in the recording instrument, and thus avoiding 




















Fie. 17. Linx-Type Current TRANSFORMER AND INDICATING 
INsTRUMENT ; Messrs. Exvtiotr Bros. (Lonpon), Lumrrep. 


movements of which are transmitted to a pilot-|sidiary mechanism. The working width of the chart, 
valve mechanism controlling the flow of compressed | a portion of which is reproduced on a reduced scale 
air to a diaphragm motor, pressure-operated cy-|in Fig. 16, is 3} in., and the stock calibration is 
linder, or similar device, by which the control is | ‘from 49 to 51 cycles. Each division of the chart 
effected. An accurately -calibrated setting scale is | is equivalent tod: 05 cycle at 50 cycles, and readings 
incorporated in the apparatus, and as the adjusting|can readily be obtained to within 0-025 cycle. 
device is geared, a very close setting is obtainable. | The chart, which has straight-line co-ordinates, can 
On low pressures, it is stated that the regulator will | be driven either by clockwork or by a synchronous 
control within a differential pressure of the order| motor, the speed recommended being 3 in. per 


of .. in. of water. Somewhat similar apparatus, | hour; the horizontal lines in Fig. 16 represent a 


| making use of the physical properties of de-greased | time interval of 5 minutes. The used chart is 


hair, was shown for controlling the humidity of | eutomatically removed as it is paid out, but can 
rooms and chambers. We may also mention a new | be torn off as required. An indicating instrument 


| range of tape chart recorders, which can be supplied | of the same type was shown for high-frequency work 





|with any number of pens up to six in one case. 


in connection with telegraphy, broadcasting, &c., the 
All the instruments are fitted with segmental | standard calibration being from 900 to 1,100 cycles. 
indicators, which enable the momentary reading! We may mention also the link and fuse pattern 
to be taken at any time, and chart feeds ranging | current transformers exhibited by the firm, and adap- 
from 5 mm. to 720 mm. per minute are available | ted for measuring the current passing through links 
to cover all requirements. ,in distribution boxes and fuses in feeder pillars, 

Messrs. George Kent, Limited, Biscot-road Works, | where space is very limited and where it is not 
Luton, showed apparatus for measuring and con- | possible to open the circuit. One of the link pattern 
trolling the rates of flow of fluids, including pressure, | current transformers connected to its indicating 
flow and level controllers, and the temperature | instrument is illustrated in Fig. 17. Each trans- 
controller for use in oil-cracking plants which was | former consists of a hinged iron circuit with an air 
illustrated and described on page 407 of our last| gap at one end and a butt joint at the other, the 
volume. We may also mention a new form of | latter being held closed by the pressure of a spring 
combustion-efficiency meter arranged for panel| which is compressed when the insulated handles 
mounting, which also formed part of this firm’s| are pressed together. The handles carry the iron 
exhibit. The meter enables a very close control of | circuit and the secondary winding of the transformer, 
the air supplied to furnaces to be made, with conse- | and when they are pressed together the butt joint 
quent improvements in combustion efficiency. opens, allowing the iron circuit to be passed over 
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the link in the distribution box. On releasing the 
pressure, the iron circuit closes and a reading of the 
current can be taken on the indicating instrument, 
which is of the moving-coil type, being operated 
through a Westinghouse metal-oxide rectifier. It 
is stated that the readings are practically indepen- 
dent of the position of the link or fuse in the trans- 
former, and are completely independent of external 
fields. The standard ranges of the instruments and 
transformers are 100 and 400 amperes, and the 
transformers are insulated for use on circuits where 
the working pressure does not exceed 750 volts. 
Simple auxiliary apparatus can be supplied with 
these instruments to enable the direction of the 
current flowing through a link or fuse to be 
determined. 

In addition to the above, Messrs. Elliott Brothers 
showed an extensive range of electrical indicating 
and recording instruments of all types, testing sets, 
telegraph apparatus, apparatus for the measure- 
ment and control of temperature, pressure, humidity, 
&c., and other instruments for industrial use. 

The exhibit of Messrs. Nalder Brothers and 
Thompson, Limited, 974, Dalston-lane, London, 
E.8, included power-factor meters, dynamometer- 
type wattmeters and voltmeters, moving-iron and 
induction instruments, synchroscopes, current and 
potential transformers, circuit breakers and relays. 
We may mention, in particular, a number of 
deflectional-type frequency meters, one of which 
gives a full-scale deflection for a frequency difference 
of one cycle per second. This instrument is of the 
switchboard type, having an 8-in. dial reading from 
49-5 cycles to 50-5 cycles per second on a scale 
6 in. in length. These meters operate on the 
induction principle, and are unaffected by variations 
in voltage or temperature. The relays shown 
included a new inverse time-limit overload relay of 
the induction type, with an adjustable definite 
minimum time-delay characteristic, specially de- 
signed for the protection of the grid and supplied in 
single, double, and triple-pole units. We may also 
mention a new directional over-current relay for the 
protection of ring mains and interconnected net- 
works. This class of relay comprises an over- 
current element having an inverse time limit with 
an adjustable definite minimum time characteristic, 
and a directional element which is independent of 
the line voltage down to 1 per cent. of the normal. 

Of the exhibits of Messrs. H. Tinsley and Company, 
Werndee Hall, South Norwood, London, S.E.25, 
which comprised a variety of potentiometers, watt- 
meters, galvanometers, bridges, chronoscopes and 
timing apparatus, &c., we can only mention 
Dr. Barlow’s ammeter, which we illustrate in Figs. 18 
and 19, the latter being a circuit diagram. This 
instrument gives an accurate measurement of small 
alternating currents at any frequency from 25 to 
6 X 10° cycles per second. The circuit, as shown 
in Fig. 19, includes a two-electrode thermionic 
valve, and the ability of the apparatus to measure 
small alternating currents depends upon the very 
rapid increase in the saturation current taken from 
the filament of the valve with small changes in the 
filament temperature. The filament is heated, in 
the first place, to a temperature rather below its 
normal working value by a battery of about 8 volts 
connected in series on the positive side with a small 
variable resistance and a choking coil of high induc- 
tance and of sufficient resistance to reduce the 
potential difference across the filament to one or 
two volts. The positive terminal of the battery is 
also connected to a system of resistances forming a 
bridge, the fourth arm of the bridge being formed 
by the inter-electrode resistance between the anode 
and filament of the valve. A sensitive galvano- 
meter is connected across the bridge, as shown, and 
the resistances are adjusted so that there is no 
deflection when the filament is heated by the battery 
current as described. 

The alternating current to be measured is then 
superposed on the direct current passing through 
the filament, being fed through an electrolytic con- 
denser of high capacity, so that the impedance of 
the alternating current through the circuit is not 
materially increased by the presence of the con- 


and this choke, which does not by-pass any appreci- 
able part of the alternating current, allows a steady 
charge to be maintained on the condenser, whether 
the alternating-current supply circuit is closed or 
not. The other choking coil in series with the 
battery prevents the alternating current from 
finding its way into the direct-current part of the 
circuit. The effect of the alternating current 
passing through the filament is to increase its 
temperature and thus to cause an increase in the 
anode current, which disturbs the balance of the 
bridge. The resulting deflection of the galvano- 
meter is a measure of alternating current, and the 
galvanometer is calibrated to give a direct reading 
of this current. Alternating currents varying over 
a wide range of magnitude can be measured by using 
shunts across the galvanometer, no error being 
introduced in this way. The direct current through 
the filament must obviously be kept constant, but 
as the current is small, a local accumulator battery, 
or even a battery of dry cells, gives satisfactory 
results. 








Fie. 18. Vatve AMMETER FOR ALTERNATING 
Currents ; Messrs. H. TinstEyY anp CoMPANny. 
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Messrs. Sprenger and Company, Bad Godesberg 
an Rhein, Germany, whose London address is 
Craven House, Grove-road, Clapham Park, 8.W.12, 
showed a variety of ingenious apparatus for 
demonstrating physical and electrical phenomena 
in technical colleges and schools. There was, for 
instance, a simple but effective form of torsion 
balance for demonstrating gravitational attraction, 
but the most interesting exhibit was a relatively 
inexpensive form of oscillograph, capable of illus- 
trating cyclic and transient electrical and acoustic 
phenomena at frequencies up to 3,000 cycles per 
second. Briefly, the vibrating mirror is operated 
by a diaphragm similar to that of a telephone ear- 
piece, and a spot of light, produced by an 8-volt 
lamp, is reflected from this mirror on to a rotating 
mirror, and thence on to a screen. If two such 
oscillographs are employed, currents and voltages 
can be examined simultaneously, and the effects of 
adding capacity or inductance to a circuit, causing 
the current to lead or lag, can be shown. With one 





denser even at low frequencies. A high-inductance 
choke is also connected directly across the alter- 


nating-current terminals, as shown in the diagram, | fail to convince the student. 


oscillograph only, however, a great variety of effects 
can be demonstrated in a manner which can hardly 


Of the range of wireless transmitting, rectifying 
and receiving valves shown on the stand of Messrs. 
The M.O. Valve Company, Limited, Osram Works, 
Brook Green, Hammersmith, London, W.6, the 
most noteworthy item was a 500-kw. water-cooled 
transmitting valve designed on substantially similar 
lines to those of 100-kw. capacity employed at the 
Warsaw high-power broadcasting station, and illus- 
trated and described on page 472 of our 130th 
volume (1930). The chief difference between the 
two types is that in the 500-kw. valve the sizes of 
the various electrodes are larger, the number of 
sections of the filament system having been increased, 
and the diameter of the grid enlarged to suit. The 
anode diameter has been increased from 4 in. to 
8 in., the length remaining unaltered. The valve 
requires a filament current of 460 amperes at 32-5 
volts and gives a normal filament emission of 
100 amperes. The amplification factor is 45 and 
the mutual conductance 50 milliamperes per volt, 
while 20 gallons of water are required per minute 
for cooling purposes. 

Messrs. Philips Lamps, Limited, 145, Charing 
Cross-road, London, W.C.2, showed their Metalix 
X-ray apparatus for crystal analysis, and a shock- 
proof tube for industrial radiography. The latter 
is intended for the radiographic examination of 
welds, &c., and is rendered shockproof owing to 
the use of an earthed metallic casing forming an 
integral part of the tube, and from the fact that 
the high-tension leads are enclosed in flexible 
metallic tubing, which is also earthed. Rated at 
200 kv., this tube enables radiographs of steel up 
to 3 in. in thickness to be made with comparatively 
short exposures. Other X-ray apparatus shown 
by the firm included demountable tubes for research 
work, extra high-tension rectifying valves, and 
apparatus for testing pearls, &c. 

Messrs. W. Edwards and Company, Allendale- 
road, Denmark-hill, London, 8.E.5, exhibited a 
variety of vacuum pumps and accessories, as well as 
optical projection, electrical and physical apparatus. 
An interesting item among the electrical apparatus 
was Von Ardenne’s cathode-ray oscillograph, in 
which the brilliancy of the luminescent spot has 
been greatly increased by the use of a new type of 
screen coating giving a greenish-blue light. It is 
stated that the light is about eight times as brilliant 
visually, and three times as active photographically, 
as that obtained from the screen coating previously 
employed. 

For this reason, it has been found possible 
to obtain photographic records at frequencies of 
20,000 cycles per second or more and, by using 
wide-angle lenses, records traced at a velocity 
of 1 km. per second can be photographed. The 
screen coating, moreover, is so thin and uniform 
that photographic records can be taken from both 
sides, and another important advantage is that 
alternating current can be used for heating the 
filament, the field produced by the heating current 
being compensated for by the arrangement of the 
filament. The tubes, which contain argon at a 
pressure of 10-* mm. of mercury, are made in three 
sizes, in which the effective diameter of the screen 
is 8 cm., 10 cm., and 15 cm., respectively, the last- 
mentioned size being particularly suitable for use 
in large lecture rooms. With an anode voltage of 
1,000, the deflection of the cathode ray is 2mm. per 
volt in the oscillograph with the 8-cm. screen, and 
1 mm. per volt in the other two. 

Finally, we may mention the high-permeability 
alloys Radiometal, and Mumetal, of which samples 
were shown in the form of strip, sheet, rod and 
wire, and also of built-up cores for transformers, by 
Messrs. The Telegraph Construction and Maintenance 
Company, Limited, Wharf-road, City-road, London, 
N.1. Experimental demonstrations of the magnetic 
properties of Mumetal were made, and in one of 
these its low hysteresis was shown by suspending 
a dise in a rotating magnetic field and observing 
the angular deflection obtained, the deflection being 
compared with that of a similar disc of, say, trans- 
former iron. Other demonstrations were carried 
out to illustrate the use of the material in magnetic 
screening, and to compare its reluctance and per- 
meability with those of soft iron and transformer 
iron, the valuable properties of Mumetal being 








rendered quite obvious in each case. 








PERSONAL. 
Messrs. Granam and Normanton, Halifax, have 


appointed Mr. H. C. Amos, 22, Martin-lane, Cannon- 
street, London, E.C.4, to be their London representative. 


Messrs. Jawes Howpen axp Company (LANp), 
Lawrrep, Caxton House, Westminster, London, 8.W.1, 
have reopened their Manchester office. Mr. C. E. H. 
Eckersley, previously attached to the head office in 
London, is the manager in charge of the Manchester 
district, which covers Cheshire, Lancashire, Yorkshire, 
and the North of England. 


Messrs. Avromatic Execrric Company, of Chicago, 
an important member of the Associated General Tele- 
a= Group, has entered into a contract with Messrs. 

emington Rand Incorporated, whereby the two 
concerns, and their associates throughout the world, 
will co-operate in the development and marketing of new 
business machines, among others an electrical accounting 
system. In the British Empire, the co-operative 
arrangement will be carried on by Messrs. The Automatic 
Telephone Manufacturing Company, Limited, Live l, 
and on the Continent, by the New Antwerp Telephone 
and Electrical Works. 

Messrs. GaRpNER-Epwarps Dreset Rait-Car Com- 
PANY, Limtrep, is the name of a new company, registered 
in Belfast, to develop a special type of Diesel-engine 
driven rail car. It is stated that any railway carriage 
can be turned into a Diesel-engine driven rail-car at a 
minimum of expense. 








CONTRACTS. 


Messrs. Brusn Exvecrricat ENGINEERING CoMPANY, 
Limitrep, Faleon Works, Loughborough, have received 
an order from the Birmingham Corporation for four 
6,500 kv.-a., three-phase, 50-cycle, transformers, outdoor 
type, ratio 10,750/5,250 volts, provided with off-load 
tapping switches. These are for the Fort Dunlop sub- 
station of the Birmingham Corporation. 


Messrs. Tue Generar Exvectric Company, Loutep, 
have received an order from the Bury St. Edmunds 
Corporation for over 25,000 of their Pearl Osram lamps. 
These are for use in connection with the change over 
from direct-current to alternating-current supply, and 
they will be made in the Osram lamp factory at Wembley. 








NOTES FROM SOUTH YORKSHIRE. 
Swerrrecp, Wednesday. 
Iron and Steel._-Conditions generally have undergone 
little change. While some sections are able to make 
wrogress, others are experiencing great difficulty in 
eeping plant operating, and unless the position shows 
an early improvement, a curtailment in production is 
os he raw and semi-finished steel trades are 
poset with many difficulties, and despite the efforts of 
penne to attract new business, the flow of orders 
eaves much to be desired. Both basic and acid materials 
show weakness. Ferro-alloys are also on the decline. 
Keon competition is being experienced in the heavy 
engineering and machinery trades. Only a limited 
amount of business is in circulation on export account, 
but local makers are being under quoted, and very few 
orders are finding their way to this area. In the case of 
railway rolling stock, the gross output is well below norma! 
capacity. The general outlook is clouded. India, who 
at one time was one of this district's best customers, is 
ordering sparingly. British railways still exercise rigid 
economy in ordermg their requirements, with the result 
that Sheffield works are operating at greatly reduced 
capacity. A fair tonnage of marine forgings and castings 
is being transported from this area to associated ship 
yards. Quietness prevails in the production of steel 
for the manufacture of agricultural machinery and 
implements. ye however, is expected to 
develop during the next few weeks. Makers of high- 
class efficiency steels are doing a steady business, not 
only with British users, but also with overseas cus- 
tomers. The motor-car industry continues to take big 
supplies of steel and fittings from local firms. One of 
the most progressive sections of local industry is that 
devoted to the manufacture of all kinds of electrical 
apparatus. The demand comes from abroad as well 
es from the home market. Mixed conditions prevail in 
tool manufacture. There is an increased call for files, 
while makers of hacksaws and blades and twist drills 
maintain a steady output. Saws are only in moderate 
request, while plantation tools are depressed. Farm and 
garden tools are inclined to be weak, but an upward 
trend in the demand is expected in the near future. 


South Yorkshire Coal Trade.—Divergent conditions 
obtain in the coal trade generally. Improvement has 
taken place in some sections, but taken on the whole, 
the market is in @ stationery condition. Industrial fuel 
is on the upgrade, but the gross demand continues well 
below normal. The textile trades are taking increased 
supplies of fuel, while electricity and gas undertakings 
pa gmt p why . The market for house coal is 
weak, and shows afurther decline. Supplies are plentiful, 
amd stocks at sidings and depots are on the increase. 





Foundry and farnace coke are steady on both home | 


and export account. Central heating sorts are aleo m 
demand, but gas coke is not so strong as a week ago. 
Quotations: Best branch hand picked, 26s. to 27s. ; 
Derbyshire beet house, 22s. to 2 Derbyshire best 
brights, 20s. G¢. to 21s. 6d.; soreened house coal, 
to 20s. éd.; screened nuts, 17e. to 18s.; 


hards, 17s. to le. 6d.; Derbyshire harda, 17s. to 18 «. Gd. 
rough slacks, 9%. to 10e.; nutty slacks, 8. to 9¢. ; smalls, 
Se , 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given where possible. Further details may be 
obtained on — to the Department, the reference 
number appended being quoted in each case. 


Drop-Frame Trailer—The supply of one heavy-duty 
drop-frame trailer for transporting a No. 4 Ruston- 
Bucyrus mechanical excavator, the weight of which is 
16} tons. The City Council, Johannesburg, South 
Africa; February 18. (Ref. No. G.X. 11,088). 

Iron and Steel Tubes.—A firm at Portland, Oregon, 
U.S.A., desires to be placed in touch with manufacturers 
and exporters of black and galvanised tubes for water 
and steam. (Ref. No. G.X. 11,075.) 








BOOKS RECEIVED. 


United States Bureau of Mines. Mineral Resources of 
the United States. 1:1. Antimony in 1930. By P. M. 


Tyter. [Price 5 cents.) 1:2. Gold, Silver, Copper, 
Lead and Zinc in the Eastern States in 1930. Mine 
Report. By J. P. Dontor. [Price 5 cents.] I: 4. 


Mercury in 1930. By P. M. Tyzter. [Price 5 cents.] 
I: 26. Gold and Silver in 1929 (General Report). By 
J. P. Duntop. [Price 10 cents.] IIL: 4. Potash in 
1930. By A. T. Coons. [Price 5 cents.) II : 5. Fullers’ 
EKarth in 1930. By J. Mippurtron. [Price 5 cents. ] 
Il : 6. Salt, Bromine, and Calciwm Chloride in 1930. 
By A. T. Coons. [Price 5 cents.] Il : 7. Gypsum in 
1930. By R. M. Santmyers and J. Mzpp.ieton. 
[Price 5 cents.] Il: 9. Silica én 1930. ™. ©. 
Purmaiips. [Price 5 cents.) Il: 8. Graphite in 1930. 
By J. Mrpptxeton. [Price 5 cents.) Il: 29. Coke and 
By-Products in 1929. By F. G. Tryon and H. L. 
Bexnit. [Price 20 cents.}] Washington: Government 
Printing Office. 

Commonwealth of Australia. Council for Scientific and 
Industrial Research. Bulletin No. 51. A Soil Survey 
of Swamps of the Lower Murray River. By J. K. 

aytor and H. G. Pootz. No. 52. The Soils of 
Australia in Relation to Vegetation and Climate. By 
J. A, Prescott. Melbourne: Council for Scientific 


wnd Konstruk- 
tion fur Studierende und Ingenieure. No.1. Allgemeines 
und Maschinenteile der Winden wnd Kriine. [Price 
6-60 marks.] No. 2. Maschinenteile der Winden und 
Krane. [Price 7-20 marks.] Edited by Drrt.-Inc. 
R. Hawcnex. Berlin: Julius Springer. 

Canada. Department of the Interior. North-West Terri- 
tories and Yukon Branch. Canada’s Western Arctic. 
Report on Investigations in 1925-26 1928-29 and 
1930, By Mayor L. T. Burwasx. Ottawa: Depart- 
ment of the Interior. North-West Territories Branch. 

Royaume d' Italie. Ministéredes Travaux Publics. XVéme. 
Congrés International de Navigation, Venise, Septembre, 
1931. La Navigation Intérieure de la Haute Italie 
Rome: Prooveditorato Generale dello Stato Libreria. 

Deep Borehole Surveys and Problems. By M. H. Hap- 
pock. London: McGraw-Hill Publishing Company, 
Limited. [Price 21s. net.] 

United States Bureau of Labour Statistics. Bulletin 
No. 540. Union Scales of Wages and Hours of Labour. 
May 15, 1930. Washington: Government Printing 
Office. [Price 50 cents.] 

Aus der Konstruktions-Prazis. No.2. Der Schriftenreihe 
der Griippe Konstruktion in der ADB-Ortsgruppe Berlin. 
Edited by Dret.-Enc. A. Erxens. Berlin: Beuth- 
Verlag G.m.b.H, [Price 4 marks.] 

Sydney, Technological Museum. Technical Education 
Branch. Bulletin No. 2. Commercial Eucalyptus Oils. 
By A. R. Penrotp. No. 12. Tung Oil (Chinese Wood 
Ou) from Australian Grown Trees of Aleuriles Fordit 
(Hemsley). By A. R. Penrotp and F. R. Morrison. 
No. 16. Grass Tree Resin. By A. R. Pexrotp. No, 
17. Uses of Commercial Bucalyptue Oils. By A. R. 

Penroup and F. R. Morrison. Sydney: Technological 
Museum. 

Marine Engineers’ Pictorial Drawing Book for Board 
of Trade Examinations, Steam and Motor. By W. C. 
Macerspon and others. Glasgow: James Munro 
and Company, Limited. [Price 15s. net.] 

Department of Scientific and Industrial Research. 
Engineering Research. Special Report No. 17. The 
Strength at High Temperatures of a Cast and a Forged 
Steel as Used for Turbine Construction. By H. J. 
TaPse.t and A. E. Jomssow. London: His Majesty's 
Stationery Office. [Price 9d. net.] 








Tae Erricrency Ratio: Erratcom.—TIn the illus- 
trative example dealt with in our article on 30 ante, 
dealing with the efficiency ratio it wo have been 
more acourate to have taken the percentage of the total 
steam which experiences the full t drop as 78-2 per 
cent. instead of 78 per cent. Thus for each 104 Ib. of 
steam which enters the turbine at any stage, 100 Ib. 
enters directly through the governor valve, 18 per cent. 
of the total steam, or 0-18 x 104 = 18-72 Ib. is with- 
drawn for feed heating, evaporating, and the like, so 
that the amount of steam which experiences the full 
heat drop is 81-28 Ib., or 78-2 percent. This correction 
| will slightly affect the ultimate figures. A more important 
| correction is that the sensible heat of the steam was taken, 
as represented with sufficient accuracy, for the small 
| Corrections discussed, by its termperature. This is true 
| when the centigrade scale is used, but 82 deg. should be 
| subtracted when the Fahrenheit seale is adopted. i 





NOTES FROM THE SOUTH-WEST. 

Carpirr, Wednesday. 
The Coal Trade—The depression in the Welsh coal 
export trade is strikingly revealed in the Customs returns 
of the shipments for 1931, which show a total of only 
17,545,644 tons compared with 22,831,468 tons in 1930, 
representing a reduction of over 23 per cent Exports 
of bituminous coal fell from 19,460,270 tons to 14,873,966 
tons and of anthracite from 3,371,198 tons to 2,671,678 
tons, while the average value of all the coal shipped 
foreign fell from 18s. 94d. per ton to 18s. 6d. The value 
of bituminous coal fell from 17s. 8}d. to 17s. 3d., but of 
anthracite was raised from 25s. 0}d. to 25s. 6d. per ton, 
The different classes of coal shipped in 1930 and 1931 
were :— 





1930. 1931. 
Tons. Per Ton. Tons. Per Ton. 
f.o.b. f.0.b. 
s. d. ae 
Small 5,667,460 12 11 4,277,705 12 0} 
Sized 3,197,911 24 8} 2,522,371 23 9 
Through 1,017,477 17 7 481,985 17 l 
Large . 12,948,620 20 0} 10,263,583 20 0 


Ship Repairing.—Mr. John Elliot has been elected 
chairman of Messrs. The Mountstuart Dry Docks, 
Limited, and associated companies, comprising Messrs. 
The Cardiff Channel Dry Docks and Pontoon Company, 
Limited, Messrs. The Bute 4 go and Engineering 
Company, Limited, Messrs. The Barry Graving Dock 
and Engineerng Company, Limited, and Messrs. The 
Tredegar Dry Dock and Wharf Company, Limited, 
and also chairman of the Bristol Channel Dry Dock 
Owners and Ship Repairers’ Federation, Limited, in 
succession to the late Mr. John Cory. Mr. John Elliot 
is managing director of the Mountstuart-Channel combine 
companies, of which he was deputy-chairman, a post 
which has been filled by Mr. Daniel Radcliffe, J.P., 
senior partner in Messrs. Evan Thomas, Radcliffe and 
Company. Sir William Graham, J.P., of Messrs. C. H. 
Bailey, Graham and Company, Limited, Messrs. The 
Cardiff Junction Dry Dock and Engineering Company, 
Limited, and Messrs. The Tubal Cain Foundry and 
Engineering Works, has succeeded Mr. Elliot as vice- 
chairman of the Bristol Channel Dry Dock Owners’ 
and Ship Repairers’ Federation, Limited. Mr. L. T. G. 
Soulsby, commercial manager of the Mountstuart-Channel 
combine, has been re-elected president of the Bristol 
Channel Engineers -and Ship Repairers’ Employers’ 
Association, Limited, with Mr. F. E. Shirley Beavan, 
manager of the Barry Graving Dock and Engineering 
Company, Limited, as vice-president. The 1,300-ton 
steamer Afon Dulais, which ran aground outside Swansea 
is to be repaired at Goole by Messrs. The Goole Shipbuilding 
and Repairing Company (1927), Limited, whose price was 
considerably below the lowest tender submitted by South 
Wales, though the vessel was in dry-dock at Swansea 
for examination. The work, which includes bottom and 
engine repairs, is to be executed in thirteen days after 
arrival at Goole. 

Iron and Steel.—Exports of iron and steel goods last 
week totalled 13,471 tons, compared with 20,502 tons in 
the preceding six days. Shipments of tin-plates and terne- 
plates fell from 11,284 tons to 8,097 tons, of galvanised 
sheets from 3,920 tons to 2,362 tons, and of other iron 
and steel goods from 3,898 tons to 868 tons, but of black- 
plates and sheets were raised from 1,400 tons to 2,144 tons. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 
Engineering and Metal Trades Review for 1931.—The 
annual report of the engineering and metals section of the 
Manchester Chamber of Commerce, in a comprehensive 
survey of conditions during the past year, states that 
British engineering, though in a stronger position than 
ever before to bid for its place in the competitive struggle 
for world trade, has been unable to take full advantage 
of its preparedness on account of the adverse influence 
of world-wide economic disorders. At home there has 
been the handicap of a general atmosphere of uncer- 
tainty, and trade abroad has suffered from restrictive 
measures in certain markets and the unsatisfactory 
sition of international commerce. Textile machinists 
2ave not made much headway during the year on 
account of the smallness of demand both at home and 
abroad, and generally speaking, conditions in the machine- 
tool section have not improved compared with the pre- 
vious twelve months. There has not yet been any 
improvement in business from abroad since the country 
went off the gold standard, because, unfortunately, 
advantages in our competitive position did not help 
when customers were unable to place orders. This 
would appear to be the real explanation of the present 
ition abroad at present. The only foreign markets 
he machine tools during the year was Russia, which 
placed several substantial orders. The electrical section 
was in the happy position of having a guarantee oO! 
activity resulting from work under the Central Elec- 
tricity Board, and the growing use of electricity in various 
directions also provided increased business for 4Jocal 
manufacturers of motors, generators, and switchgear. 
The gas industry continued to hold its own, most under- 
takings showing increases in demand for the past twelve 
months. Manchester engineering firms construc 
several large ts for home and overseas customers. 
but activity in the locomotive section was seriously 
affected by the depressed state of world trade. An 
improvement can be hoped for when world economic 
conditions bring a more confident tone in international 
affairs. Since the last annual report all base-metal 
prices have reached fresh low levels. 
Some New Orders.—Messrs. Simon Carves, Limited, 





Owing 
| t6 the corrections being all smal! the slip escaped detection 
in the reading of the proofs. 


of Cheadle Heath, near Manchester, have secured an 
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order from Messrs. Dorman, Long and Company, 
Limited, for a 2,500 tons per day coal washery and 
screening plant, for erection at Bowburn Colliery, 
County Durham. Messrs. The Automatic Telephone 
Manufacturing Company, Limited, of Liverpool, are to 
supply a 5,000/. totalisator for a new greyhound track 
at Preston. The decision of the London Midland and 
Scottish Railway Company to re-lay 620 miles of track, 
necessitating the use of 74,000 tons of rails, will provide 
welcome work for Crewe, where some of the materials 
will be manufactured in the Company’s own works, 
and also for British steel manufacturers. A leading 
Dutch firm of electric-battery makers, it is announced, 
has definitely decided to establish a factory on Merseyside, 
on one of three sites under consideration. American 
firms are also prospecting with a view to erecting manu- 
facturing works in this area. 


Increase in Blast-Furnacemen’s Wages. —Following the 
increase of 1ld. per ton in the selling price of pig-iron, 
blast furnacemen in the North-West Coast hematite 
pig-iron industry have received a wage increase of 
ljd. per cent. for the first two months of 1932. At 
Workington, where the United Steel Company recently 
put into service an electrically-operated furnace, a 
second mechanically-operated furnace is now in course of 
construction. 








NOTES FROM THE NORTH. 


GLAsGcow, Wednesday. 

Scottish Steel Trade—The state of the Scottish steel 
trade is not too promising at the moment, and although 
work has been resumed generally, there is a lack of 
confidence all round. Buyers continue to order sparingly 
for the very good reason that they themselves have little 
work on their books. Overseas business is exceedingly 
slow, but there are quite a number of inquiries in the 
market, and makers are hopeful that these may be trans- 
lated into business in the near future. In the black steel 
sheet trade there is quite a fair amount of work going 
through, but most, if not all, concerns could easily over- 
take a much larger tonnage. The demand is mostly 
for the lighter gauges, with the heavier and galvanised 
sorts moving very slowly. The general inquiry from over- 
seas is moderately good. Prices show no change, and are 
as follows :—Boiler plates, 9/. per ton; ship plates, 
8l. 15s. per ton ; sections, 8/. 7s. 6d. per ton; black steel 
sheets, 4-in., 7. 10s. r ton; and galvanised corru- 
gated sheets (No. 24 gauge), 10/. 5s. per ton, all delivered 
Glasgow stations. 


Malleable Iron Trade-—The malleable-iron trade of 
the West of Scotland shows no signs of picking up, and 
work is only being carried on in a hand-to-mouth manner. 
Specifications are extremely scarce both for bar iron 
and for re-rolled steel bars, the makers of which are very 
quiet. The following are the current market quotations : 
“Crown” bars, 91. 15s. per ton for home delivery, and 
91. 5s. per ton for export ; and re-rolled steel bars, 61. 5s, 
per ton for home delivery, and 6/. 2s. 6d. per ton for 
export. 


Scottish Pig-Iron Trade.—Production in the Scottish 
pig-iron trade continues on very restricted lines, and 
the demand is of a very limited nature. There is little 
prospect of much, if any, improvement in the meantime, 
as the home consumers are so quiet and foreign buyers 
are not sending forward much business. Imports from 
abroad continue, and over 2,200 tons of pig-iron arrived 
in the Clyde from Calcutta last week. Prices are steady, 
and are as follows :—Hematite, 68s. 6d. per ton, delivered 
at the steel works ; foundry iron, No. 1, 728. per ton ; 
and No. 3, 69s. 6d. per ton, both on trucks at makers’ 
yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, January 16, only amounted to 
100 tons. Of that total 50 tons went overseas and 50 tons 
coastwise. During the corresponding week of last year 
the shipments amounted to 433 tons overseas and 
28 tons coastwise, making a total shipment of 461 tons. 


Shipbuilding Contract.—Messrs. William Denny and 
Brothers, Limited, Dumbarton, have received a contract 
to buili a steamer for the Newhaven-Dieppe service of 
the Southern Railway Company, in conjunction with 
the French State Railway. This new steamer is to be 
very similar to the 8.8. Worthing, which Messrs. Denny 
built in 1928, but with certain improvements both in the 
hull and machinery. 








OVERSEAS ADVERTISING REFERENCE AND INFORMA- 
TION Burgav.—The Overseas section of the Pubticity 
Club of London has recently established an Overseas 
Advertising Reference and Information Bureau. It is 
pointed out that though there is available in London 
more information about publicity in all parts of the world 
than can be found in any other country, there is no 
central office or bureau through which manufacturers 
and advertising agents, seeking information, can 
put in touch with the officials or firms who have the 
data required. It is not the aim of the Bureau at this 
juncture to supply the actual data sought for. This 
would be to usurp the functions of the agencies and 
representatives whose business it is to provide informa- 
tion on overseas marketing or advertising. It is the 
purpose of the Bureau to put inquirers in touch with the 
source or sources from which the knowledge sought 
can be obtained. The Bureau will endeavour to give 
inquirers complete lists of bona-fide advertising agents 
and representatives covering any market quiries | 
on the subject should be addressed to the Secretary of 
the Overseas Section of the Publicity Club of London, 
49, Chanecery-lane, W.C.2. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrIppLEsBRovGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters hope to sell 
more Cleveland pig to firms across the Tweed, though 
they have to contend with keen competition of sellers of 
Midland iron for the Scottish trade. They also hope to 
make increased sales to home consumers, and report a 
few inquiries from abroad. Merchants’ dealings are 
almost confined to transactions with overseas buyers, 
as their contracts with makers prohibit second-hand 
sales to principal home consumers and to users in Scot- 
land. Much of the limited make continues to be absorbed 
by means of producers’ own consuming works, and as the 
small surplus output available for sale falls short of 
moderate market needs, the already low stocks continue 
to steadily deerease. Makers are in a strong statistical 
position and imtend to keep so by regulating as far as 
possible production to requirements. Fixed minimum 
prices are firm, and more Tikely to advance than other- 
wise, with the result fhat customers do not hesitate ate to | Sarma 
pay current rates for delivery over periods ahead 
No. I grade is 61s. ; No. 3g.m_-b., 58s. 6d. ; No. 4 foundry, 
57s. 6d.; and No 4 forge, 57s. q 

Hematite .—Conditions in the East Coast hematite 

department are far from . ge yy 
are altogether unprofitable to producers, te! 
present values tend downward, but makers quite 
to see quotations take an upward turn shortly. Though 
output is being increased by an additional blastfurnace 
being put into operation, stocks. which are not now of 
embarrassing dimensions, promise to continue to de- 
crease. Some inquiries from abroad ere reported, and 
further sales to firms in the Sheffield and Midland dis- 
tricts are not unlikely. Merchants possess substantial 
quantities and are keen to unload. They are under no 
restriction as to the disposal of their holdings. Customers 
claim they can without difficulty cover needs on the 
basis of ordinary qualities at 64s. 9d., but makers ask up 
to 9d. above that figure. 


Foreign Ore.—Business in foreign ore is at a standstill. 
Consumers are still off the market, and sellers are not 
disposed to quote. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke continue to name 17s. for good average qualities, 
delivered to users in this area, but sales are few 
small, as local consumers have ample supplies of their 
own makes. 

Manufactured Iron and Steel—There are few new 
features in the various branches of semi-finished and 
finished iron and steel. Departments producing con- 
structional steel are busily employed, but in nearly all 
other sections work is much needed. Common iron bars 
are 101.; best bars, 102. 10s. ; Sete en 





- 


treble best bars, 112. 10s. ; packing 81. ; pack- 
ing (tapered), 10l.; steel billets (soft), 5. oe steel 
billets (medium), ‘e. 12s. 6d.; billete (hard), 
7l. 28. 6d.; iren and steel rivet, 11l. 5s.; steel ship’ 
plates, 8. ‘l5s.; steel , Sl. Te. 6d. ; ‘sted! joiste, 
Sl. 1a. 3 heavy sections steel rails, 81. 10s. for parcels | 
of 500 tons and over, and 91. Bye | fish plates. 
121. 108.; black sheets (No. 24 gauge), 81; and gal- 


vanised corrugated sheets (No. 24 gauge), 9. ‘Be. 

Scrap.—There is not much doing in scrap, but 
expect demand to improve. Borings are 26s.; t 
32s. @d.; light cast iron, 88s.; room Dm iron, 45e. ; 
tnachinery metal, 47s. 6d.; and heavy steel, 40s. 


+ 








Berea StranpaRp SPEciricaTIon og LaTHE 
Crevrres.—The existing divergencies variations in 
engineering ice, with regard to the most suitable 
angle for centres have recently been institutions amd 


on 
should prove of service in engineering workshops. A 
critical "vestigtien, = S theoretical 
comparative merits of more commonly -utilised 
60 deg. and 90 deg. as is also given in an appendix. 
Copies of the specification can be obtained from 
Institution’s Publications Department, 28, Victoria- 
street, London, 8.W.1, price 28. 3d., post free. 


:% 





Bripce Over THE RiacHUELO River, ARGENTINA.— 
On page 280 of our last —— we gave some prelimi- 
nary particulars of a projected bridge over the River 
Risshnelo, Buenos Aires, Argentina. The Department 
of Overseas Trade now states that. a decree has been 
signed by the Provisional President, authorising the 
construction of the new bridge at a maximum cost of 
8,246,248 dols.(about 541,040:.)}—or, including certain 
incidental expenditure, 8,728,248 dols. (621,376/.). The 
proposed tone will have a total length of 173-16 m. 
the span between the piers of the fixed arches, of which 
be 65-33 m., and there will be 
opening span of 42-5 m. between the piers. The 
full width of the roadway will be 18 m. and oo widths 
of the two pavements will be 3 m. each. With a 
gradient of 2-75 per cent., the ramps of the bridge will 
reach a height of 11-5 m. at the abutments, which is 
consideeal sufficient. For the purpose of tendering, the 
work has been divided into t groups, comprising 
a piers, landing stege, parts under the 
estimated to cost 2,261,687 dols. (about 
| 37obeal)= ‘the steel structure of the bridge end the 
mechanism for operating the opening span, 77,407 dols, 





| (12, 49001.) ; and the si installations, 20,800 dols. 
— No date is yet fixed for the presentation of 
| tenders 





NOTICES OF MEETINGS. 





Junior Institution oF ENGINEERS.—To-night, 
7.30 p.m., 39, Victoria-street, S.W.1. ‘“ Ball Bearing 
Manufacture. ” by Mr. W. Fish. Friday, January 29, 

7.30 p.m., “ Centrifugal Separation of Liquids —Industrial 
Applications to Oils and other Fluids,” by Mr. J. J 
Haslam. 

InsTITUTION OF MeEcHANICAL EnGIngeERS.—London 
Graduates Section: Monday, January 25, 6.45 p.m., 
Storey’s-gate, S.W.1. ‘“‘ Locomotive Testing and Re- 
search,” by Mr. J. E. Bell. Western Branch : Thursday, 
January 28, 7 p.m., Merchant Venturers’ Technical 
College, Bristol. ‘Oil Engines,” by Mr. H. Sammons. 
London: Friday, January 29, 6 p.m., Storey’s-gate, 
S.W.1. “ The Reteten of Electric Locomotives,”’ by 
Mr. J. D. Twinberrow. 


Institution or EecrricaL ENGINEERS. eer 
watt 25, 7 p.m., Victoria-embankment, W.C.2 


Meeting. Discussion on “ Engineering Con- 
in Russia,” by Mr. - Wigham. North-Hastern 
Centre : Monday, 25,7 p.m., 3 College, 
Galle Thee toy Me _ Kingobs Equi an 2 in 
ae . A. Ki ury an r. R. 
Goodman. North Midland <q Tuesday, lee 
26, 7 p.m., Hotel | Leeds. “‘ The Electrical 
High-Pressure T: of Cabios and the Localisation of 
Faults,” Mr. J. Urmston. North-Western Centre : 
Tuesday, January 26, 7 p.m., Bngineers’ Club, Man- 


aonen “Modern Boiler Plant,” by Mr. J. Bruce. 
Scottish Centre: Tuesday, January 26, 7 p.m., North 
British Station Hotel, Edinburgh. “Coil Ignition 
Systems,” by Mr. E. A. Watson. 

Roya Socrety or Arrs.—Mon 
8 p.m., John-street, Adelphi, WC.2. 
Lecture. “ Life-Saving Appliances on Merchant we * 
mr II), by ——. 0. A. Barrand and Mr. A. 
Gree Tuesday, ey! 26, 4.30 pm. “ Empire 
Timbers,” by Major J. R. Cosgrove. 

Rovrat inerrrvtron.—Tuesday, January 26, 5.15 p.m., 
21, Albemarle Street, W.1. “‘ Physical Metallurgy,” 
by Prof. C. A. Edwards. 

InstirvTion or Crviu Enorneers.—Tuesday, Janu- 
ary 26, 6 p.m., Great George-street, S.W.1. ‘‘ Calcutta 
Port Extensions,” by Mr. W. C. Ash. ‘‘ The Construc- 
tion and Sinking of Monoliths at King George’s Dock, 
Calcutta,” by Mr. J. D. Pearson. Wednesday, January 
27, 6.30 pm. Students’ Meeting. ‘“‘ The Manufacture 
of .o by Mr. A. C. L. Browne. Manchester and 

District Association : Wednesday, January 27, 6.45 p.m. 
Manchester Lite: and Philosophical Society, 36, 
George-atreet, Manc r. “Public Lighting of Main 
Roads,” by Mr. C. C. Kirby. 

iwsrrrere or Transport.—Scottish Section : Tuesday, 
Soa SS. 7.80 pan. —ee Restaurant, 85, Leith- 
street, burgh. The Possibilities of Rail and Air 
©o-operation,” by Mr. D. Hill. 

Iwsrrrvrion or Eworverrs anp ee ay 
Scortanp.—Tuesday, January 26, 7.30 p.m., 39, Elm- 

it, Glasgow. “ The Air Resistance of Ships’ 
Hulls and ” by Mr. G. Hughes. 

Seerrmip Merativrerat Assocration.—Tuesday, 

gn ee m., 198, West-street, Sheffield. ‘‘ Tests 
Aircraft Materials and Components,” by Mr. |. G. 


» January 25, 
Thomas Gray 


PR nage or Avromopme Enorveers.—Leeds 
Centre : Jenuary 27, 7.15 p.m., Hotel 
Sinan, Saat "A Review of the Piston and C ylin- 
der Hy» bogg Relation to Oil Consumption,” by Mr. 
E. C. Ottaway. 
iesrrrvtion or Locomotive Enorveers.—Thursday, 
J 28, 6 pan., Institution of Mechanical Engineers, 
Storey eaate, 6.W.1. “The Relationship “ prading 
Gauge to Running e and the Effect of Both on 
Speeds Round Ourves,” =f Lieut.-Col. F. R. Collins. 


Rovat Arrowavticat Socrery.—Thursday, January 
28, 6.380 a, Society of Arta, John street, Adelphi 
W.2. “Some F with Special 
Reference to Height,” by Mr. A. E. Woodward-Nutt 
and Fit.-Lt. A. F. Scroggs. 


Institution or StrvucturaL Enoineers.—Thursday, 
January 28, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1. 
“The Effect of Existing Building Regulations on Pillar 
Design,” by Mr. F. E. Drury. 


Norts-East Coast InstiruTion or ENGINEERS AND 
Surpsumpers.—T'ees-side Branch: Thursday, January 
28, 7.30 p.m., Cleveland Scientific and Technical Institu- 
tion, Middlesbrough. “* Forgings,” by Mr. J. MacGregor. 
Newcaatle-on-Tyne : Friday, January 29, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘‘ Modern Duteh Yard 
Arrangement and Practice,’’ by Mr. A. van Donkelaar. 








Tue Late Mr. H. Parry Jones.—We regret to have 
to record the death from pneumonia of Mr. H. Parry 
Jones, chief engineer of the broad-gauge system of the 
Bombay, Barode and Central India Railway. Mr. Parry 
— was born in 1878, and joined the railway in 1903 

an assistant engineer. He was posted, in turn, to 
Ration, Ahmedabad and Bombay. Between 1911 and 
1914 he served as acting executive engineer for several 
periods, and for 1915 and 1016 held the position of exe- 
cutive engineer, Ahmedabad. The years 1917 and 1918 
were spent with the Mesopotamian Expeditionary Force, 
on construction work on Military Railways. Qn his 
return to Indie he was appointed executive engineer, 
Brach, and in 1920 he was promoted to deputy chief 
engineer, rising to chief in 1931. He also acted as deputy 





agent for certain periods. 
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to synchronise with a demonstration of machine tools 
in operation which the firm is to hold at its Birmingham 
showroom, 208, Corporation-street, from January 25 to 
February 5 inclusive. The lectures will be given at the 
Central Hall, 196, Corporation-street, Birmingham, and 
will commence with two on January 28, at 3 p.m. and 
7.30 p.m., intended for the executives, officials, and 
members of the technical staffs of firms interested. These 
will be followed by two cthers, on February 2 and 4, 
both at 7.30 p.m., at which the foremen, charge- 
hands, and similar members of works’ personnel will be 
welcomed. A lecture will also be given at the Central 
Hall at 7.30 p.m. on February 3, on “ Zeiss’s Fine Tools 
and Optical 
tives of any grade. All the lectures will be fully illus- 
trated by lantern slides. 

OvurrvuT or Martye Macurvery, 1931.—On page 73 
ante, will be found the first portion of an annual summary 
of marine propelling machinery outputs; the concluding 
— is given below.—Messrs. Lobnitz and Company, 

imited, Renfrew, constructed the propelling machinery 
for six vessels, the aggregate i.h.p. being 5,600.—The 
colleotive i.h.p of the marine propelling machinery output 


Fie. 2. 
Macutne Toot DemMonsTRaTION.—-A series of lectures | 
on Modern Machine Tool Improvements ” 


has been | pany, Limited, Hull, was 6,560. 
arranged by Messrs. Alfred Herbert, Limited, Coventry, | 


nstruments,”’ which is open to representa- | 








INTAKE WORKS AT OBERESSLINGEN. 





ELECTRICALLY-OPERATED GATE EQUIPMENT. 


of Messrs. Earle’s Shipbuilding and Engineering Com 
Included is the 1,950- 
i.h.p. set for the Sir Richard Grenville.—Two single-screw 
steamers, the Gartbrattan and the Courland, were engined 
by Messrs. Barclay, Curle and Company, Limited, the 
total i.h.p. being 3,300.—Propelling machinery for three 
steamers, comprising the Hilary (5,200 h.p.), and the 
St. Andrew and St. David (each 8,400 h.p.), has been 
constructed by Messrs. Cammell Laird and Company, 
Limited, Birkenhead.—-Two dredgers were engi and 
a large quantity of dredging machinery supplied by 
Messrs. Wm. Simons and Company, Limited, Renfrew. 

The marine propelling machinery constructed at the 
Belfast and Glasgow works of Messrs. Harland and 
Wolff, Limited, totalled 45,600 i.h.p. Included are the 
ne Diesel engines of the twin-screw motorship 
Georgic, the 9,600-i.h.p. Diesel engines of the M.S. 
Highland Patriot, and the 5,600-i.h.p. Diesel engines 
of the tankers Cliona and Conch.—Among other work, 
Messrs. Yarrow and Company, Limited, Scotstoun, 
Glasgow, supplied four of their water-tube boilers for 
each of the P. and O. liners Strathnaver, Corfu, and 
Carthage, and designs of their water-tube boilers for 
8.8. Strathaird, Rangatira, and the new Cunard liner.— 
Mesars. McKie & Baxter, Limited, Glasgow, constructed 
three sets of steam engines of different classes, totalling 
720 i.h.p. 
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THE MARINE ENGINE. 

In view of the severe competition which now 
confronts the ordinary reliable, but by to-day’s 
standards uneconomical, marine engine, it is of 
interest to have authoritative estimates as to how 
far it is practicable to improve it. Of course, great 
economies can be effected by coupling it up in one 
way or another with an exhaust steam turbine, 
but it is of very considerable interest to ascertain 
what is possible without the introduction of innova- 
tions of this kind. With the object of obtaining 
reliable data on this head, the North East Coast 
Institution of Engineers and Shipbuilders recently 
organised a discussion on improved marine steam 
reciprocating engines, and whether their perform- 
ance justified their extra cost. Written contribu- 
tions were invited from a number of leading firms, 
who agreed to submit estimates in accordance with 
an outline specification drawn up by the Institution. 
This provided that the engine should be capable of 
developing 1,800 i.h.p. when running at 65 r.p.m., 
and be suitable for fitting aboard a ship 375 ft. 
long, with a block coefficient of 0-77. While the 
type of boiler was not specified, it was provided 
that the average rate of heat transfer should not 
exceed 4,800 B.Th.U. per square foot per hour, 
which would represent at most something less than 
an evaporation of 5 lb. per sq. foot of heating surface 
per hour. The fact that more than treble this rate 
is to-day attained in power station practice and with 
efficiences of 85 per cent. and more would seem to 
raise the question as to whether there is not more 
room for improvement in the marine boiler than 
in the marine engine. The specification further 





provided for a condenser with regenerative heating 


of the condensate, and with an air cooling section. 
No vacuum was specified, but the rate of condensa- 
tion was not to exceed 8 lb. per square foot per hour. 
To secure reasonable uniformity in the conditions 
on which estimates might be based, the auxiliary 
machinery was specified in some detail, and in view 
of the prejudices of a past generation of marine 
engineers, it is of interest to note that the thrust 
block is required to be of the Michell type. In 
making estimates of coal consumption, the calorific 
value of this was specified as 13,500 B.Th.U., and 
the following allowances were permitted for the 
steam consumption of certain of the auxiliaries : 
250 Ib. per hour for the dynamo ; 450 lb. per hour 
for the steering engine ; and 200 lb. per watch for 
ash hoist. 

Two firms sent in estimates based on this general 
specification, whilst a general discussion of the 
whole question was contributed by Mr. J. N. 
Hendry, who reviewed the more authoritative tests 
which have been made in the past, and noted, 
incidentally, that much of the credit for the lower 
fuel consumption, now recorded in service, is to be 
credited to the naval architect rather than to the 
engineer, since,during the past ten years, shipbuilders 
have developed forms of hull, which, though costing 
little more for the same cargo capacity, are easier to 
drive than were the great bluff forms of the past. 

One of the points Mr. Hendry brings out is the 
somewhat wide gap between the performance of 
the standard marine engine and the land engine. 
He notes, for example, that a Belliss engine of 
2,000 brake horse-power has a steam rate of 9-65 lb. 
per indicated horse-power hour when supplied with 
steam superheated by 150 deg. F. This figure is 
very distinctly lower than what has hitherto been 
authoritatively recorded in marine engine trials. 
It is also better than the estimated steam consump- 
tion of an engine of the normal type, which is 
discussed in the instructive paper submitted by 
the Wallsend Slipway and Engineering Company, 
Limited, in which the main engines, working with 
steam supplied at 225 lb. per square inch (absolute), 
and at a superheat of 150 deg. F., are credited with 
a steam rate of 10-9 lb. per indicated horse-power- 
hour. Provision was made in this instance for pre- 
heating of the air supply to the furnaces, and alter- 
native estimates got out for feeding the auxiliaries 
with saturated or with superheated steam, the latter 
arrangement showing a small saving. With a boiler 
efficiency of 75 per cent., the estimated coal rate 
(calorific value 13,500 B.Th.U.) is 1-375 per horse- 
power per indicated horse-power for all purposes. 
About 10 per cent. of this total is debited to the 
auxiliaries. This estimate of what can be expected 
from the ordinary marine engine without wide de- 
partures from the normal type, and using coal in 
the boilers, is stated to be confirmed by figures 
recorded in actual voyages. No estimate is given 
of the total machinery cost or of its weight. 

Four estimates were submitted by the North 
Eastern Marine Engineering Company, Limited. 
Since the general specification prepared by the 
North East Coast Institution contained require- 
ments in advance of normal practice, an estimate 
was first got out for a triple-expansion engine of the 
ordinary type using saturated steam. In a second 
proposal, smoke-tube superheaters, are provided for 
and the condensing and feed-heating arrangements 
are in accord with the general specification. In 
the third proposal, greater provision is made for 
superheat, the steam temperature being raised to 
650 deg. F, and to deal with this the engines have 
poppet valves in the high-pressure cylinder. In 
the fourth proposal, the steam pressure is increased 
up to 225 1b. per square inch and quadruple-expan- 
sion are adopted. The gross result is that with this 
arrangement the coal consumption would, it is 
stated, amount to about 22 tons per day as against 
the 30} tons per day required by the standard 
triple-expansion engine. Attention is drawn to the 
fact that there is a definite saving in weight by an 
increase of steam temperature, mainly on account 
of the smaller boiler required. The condenser is 
also affected in a similar way. On the other hand, 
higher pressures involve higher weights. The 
machinery weight is least in the case of the third 
proposal, the estimated figure being 365 tons. Both 





the ordinary triple- and the quadruple-expansion 
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engines are credited with the same total weight of 
400 tons. The cheapest plant is the ordinary triple- 
expansion engine, and the quadruple-expansion, 
which costs 3,0001. more, is the dearest. In this 
discussion the boiler efficiency has been taken as 
78 per cent. 

In both the foregoing memoranda there is no 
marked departure from normal practice but esti- 
mates for marine engines, modified in various ways 
were submitted by a number of firms. Thus, the 


Caprotti engine was dealt with in a memorandum | 
sent in by Messrs. William Beardmore and Company, | 


Limited, the Christianson engine in a paper by Mr. 
W. A. Christianson, and the Lenz engine in a 
contribution by Messrs. John Dickinson and Sons, 
Limited. 
gear has now been supplied to engines of all powers 
from 600 h.p. up to 3,500 h.p. The valves used are 


of the balanced double-beat type, with separate | 


valves for admission and exhaust. Attention is 
called to the savings effected, owing to less initial 


condensation, by the use of separate inlet and | 
exhaust valves, and to the small cylinder clearance | 


possible. The cost is said to be no higher than the 


standard type, and a steam rate, for main engines | 


only, of 10 lb. per horse-power per hour is secured 
with steam supplied at a pressure of 220 Ib. 


per square inch and at a superheat of 200 deg. F. | 


The total machinery weight of an engine develop- 
ing 1,800 h.p. is stated to be 407 tons, whilst the 
estimated cost is 21,7001. 

The Christianson engine described in the note | 


Messrs. Beardmore state that the Caprotti | 
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| we will or no, and that the only useful thing now 
|is to explore the rational limits of regulation and 
| control. 

One of the points of Professor Plant’s lecture was 
| that street congestion was being attacked at the 
| wrong end, and that if part of the money lavished 
|on country roads in recent years had been spent 
jon street widening in our cities, the congestion 
| from which we suffer would not exist. Many will 
agree undoubtedly that the expenditure on roads, 
several of which are used by relatively few vehicles, 
has been extravagant, but the ideals of the town 
| planners are only little less so. It is quite true 
that increase of values has more than compensated 
for many city improvements, but there is a limit 
even to this, while if streets are to be widened 
throughout, to retain the same business concentra- 
tion, resort would be necessary to tower and sky- 
scraper construction, which, curiously enough, has 
|reached its extreme limit at the south end of 
Manhattan Island, in spite of excessively narrow 
thoroughfares. The ideal of Sir Owen Williams 
of buildings 500 ft. high and 500 ft. apart certainly 
does not seem to be a possible one where values are 
as high as in the City, even though at present, owing 
| to the small height of the buildings, the density may 
| not be really great. 

As wholesale street adjustment to the traffic 
seems here to be out of the question, the most 
| feasible remedy for congestion would appear to be 
| adjustment of the traffic to the conditions. This, 
of course, is to Professor Plant an illogical procedure, 


mentioned above, is a compound four-cylinder | but to Mr. Pick regulation appears to be unavoid- 
uniflow engine, developing 1,800 i.h.p. in normal|able, though such regulation must be of some 
service, with a possible maximum output of 1,980 | form agreeable to Mr. Pick himself, and not, accord- 
ih.p. It is stated that there are now 38 sets of | ing to his letter in The Times of the 12th inst., on 
these engines in service, ranging in size from 750 i-h.p. | the lines adopted, for instance, by the Traffic 
up to 975 i.h.p., and that designs are ready for an | Commissioner for the Metropolitan Area. Lately, a 
engine of 3,000 ih.p. The engine is stated to | considerable amount of space has been devoted in 
occupy no greater length or width than the standard | the daily Press to reports of applications to Traffic 
type, but owing to the use of the uni-flow system, |Commissioners for licences to run motor-coach 
it is somewhat higher. It is claimed that owing | services in various parts of the country. One of 
to the high engine efficiency attained, smaller|the most interesting classes of this new form of 
boilers are required than for an equivalent normal | traffic has been under consideration by Mr. Gleeson 


engine. The estimated cost is 23,700/., and the | Robinson, Traffic Commissioner for the Metropolitan 


total machinery weight 400 tons, if a smoke-tube 
superheater is used, and somewhat less with an 
alternative arrangement. The heat rate of the 
engines (estimated from stop-valve conditions) is 
said to be from 11,800 B.Th.U. to 11,900 B.Th.U. 
per i.h.p. per hour. 

The Lenz engine dealt with in the note submitted 
by Messrs. John Dickinson and Sons, Limited, is of 
the double-compound type with four cylinders. 
There are separate valves, all of the double-beat 
poppet type, for admission and exhaust, and 
cylinder clearances are reduced. The valves are 
cam operated, and the parts are so light and friction 
free that no reversing engine is required. The high- 
pressure and low-pressure cranks being 180 degrees 
apart, intermediate receivers are not required. 
A mechanical efficiency some 3 per cent. or 4 per 
cent. higher than that of the standard marine 
engine is claimed. The estimated heat rate (stop 
valve conditions) is 12,130 B.Th.U. per hour, the 
corresponding figure assigned to the normal triple 
engine with which eomparison is made being 15,330. 
The total machinery weights, inclusive of spare 
gear is 392 tons and the cost is estimated at 1,300/. 
more than the equivalent normal triple-expansion 
engine. 


THE OUTER-SUBURBAN MOTOR 
COACH SERVICES. 


A snort while agc, the interesting incident 
occurred at the Instituve of Transport of a lecture 


by Professor Arnold Plant, delivered to the 
Graduates Section, being followed by remarks 
from the President, Mr. Frank Pick, the two 


speakers being diametrically opposed, much we 
imagine to the confusion of the youthful audience. 
Professor Plant’s whole argument was in favour 
of unrestricted competition in transport, while 
Mr. F. Pick contented himself with producing facts 
from actual operation which showed how inapplic- 
able such theories are in practice. He further 


pointed out that all modern civilisation is built up 
on the basis of interference with freedom, whether 


Area, who has had to pass upon applications relating 
to services operating between central London and 
the outer suburban belt, over distances of up to 
35 miles. 

In order to alleviate congestion in the inner area, 
Mr. Robinson has decreed that fast ’ buses operating 
over such distances shall not enter central London. 
He points out that in the inwards journey, passen- 
gers are dropped, when London is reached, at 
numerous points, beginning some way from the 
centre, and that for the rest of the run the vehicle 
adds more and more to congestion, though per- 
forming less and less useful service. He argues on 
the general principles of feeder services, run by 
the “bus companies themselves, that it should 
quite well serve the purpose of such enterprises if 
feeders delivered traffic to, or picked up from, 
suitable points outside the central area. This is, 
of course, the situation of the main-line railways, 
and the argument coincides with that put forward 
frequently in these columns. Although slight 
inconvenience may be caused, temporarily, to a 
few by an enforced change of a recently-formed 
habit, their lot will be no better and no worse than 
that of the millions who make use of other means, 
and habitually have to travel by more than one 
service, or foot it to complete their journey. 

Certain exceptions to the rule are to be allowed, 
but they are well-defined classes, and as such no 
serious objection can be taken to them. For 
instance, sight-seeing parties will still be allowed, 
as naturally the business of the whole *bus-full in 
such a case is along the selected route from start to 
finish, and concentration in one vehicle tends to 
less congestion. Again, parties arriving together 
with an hotel as. destination in the centre, or arriving 
at the docks by steamer, will be allowed to make 
use of motor-coach transport, for obvious reasons. 
Other services for which exceptional treatment 
was requested have been refused, in some cases 
because it led to running partly empty vehicles, 
and in others because discrimination in favour of 
one would lead to injustice in another direction. 

Mr. Pick mentions the discomfort of a coach-lead 








of theatre-goers brought up to the Marble Arch, 
and then transferring to taxi-cabs to complete their 
journeys. Such passengers would, however, have 
no worse choice than those arriving at, say, Padding- 
ton, Euston and Waterloo. There is no doubt 
that very many patrons of the main line railways 
do not consider the difficulties they have to contend 
with in this way insuperable. 

It is to be noted that the Commissioner based his 
argument partly, at least, on the fact that con- 
gestion is greatly added to by vehicles which are 
largely empty. If the useful load is to form a 
criterion why, it may be asked, should restriction 
stop at these motor coaches. On any of the main 
routes into or out of London, in the morning or 
evening, the number of cars containing a single 
person, or at most one and a chauffeur, will be 
found to be surprisingly high. Doubtless many of 
these stop short of the central area, but it is also 
probable that many actually penetrate into it 
who might just as well leave their cars at some 
point outside and complete their journey by other 
means, as will be done by those who will, in future, 
come from the outer regions by motor coach. 
Perhaps in time we shall come to regulation in this 
matter also. -One of the promising moves in this 
direction is the adoption of railway garages at subur- 
ban stations. The Tubes were the first to start 
these, but it is announced that others, such as the 
London Midland and Scottish, are following suit. 








NOTES. 
Marrne AUXILIARIES. 


Tue evolution of marine auxiliaries since the days 
of the old reciprocating marine engines has, as in 
other branches of mechanical engineering, been 
marked by great improvements in efficiency, 
especially on the weight or space basis. At a recent 
joint meeting of the Leicester Association of 
Engineers and the East Midlands Branch of the 
Institution of Mechanical Engineers, Mr. R. W. 
Allen, C.B.E., summarised the changes by a brief 
review of the design at various periods of typical 
plant for three services. The cases chosen were 
electric lighting plant, circulating pumps and air 
supply of boiler-rooms. Mr. Allen pointed out that 
a typical marine electrical plant of, say, 1885, was 
driven by a 21-h.p. two-cylinder engine driving a 
two-pole Gramme dynamo, and using steam at 
15-lb. pressure, the whole weighing about 5} tons. 
Ten years later a typical plant was one of 80-h.p., 
the engine being a two-cylinder open-type com- 
pound, working with 100 lb. steam. Again, ten 
years subsequently the totally-enclosed engine and 
four-pole dynamo combination were employed. The 
speed was 400 r.p.m. and steam pressure 150 Ib. 
Prior to the war, two-cylinder steam sets had in- 
creased in size up to 300-h.p. and the voltage had 
reached 225. Modern plants of 300-kw. at 225 volts, 
were geared-turbine sets operating with 250-lb. 
pressure and 150 deg. F. superheat. The turbine 
ran at 6,000, and the dynamo at 1,000 r.p.m. The 
condenser, circulating pumps and extraction pump 
were all combined in the unit, which was self- 
contained and very compact. Sets up to 900-kw. 
in size, and larger, were now being installed. 
Requirements were in other instances supplied by 
oil engine-driven generators, six-cylinder sets of 
700-h.p. driving 8-pole dynamos of 450-kw. output, 
and being remarkably free from vibration. In 
circulating pumps equally notable changes had 
been made. From the original reciprocating pumps 
attached to the main engines the first change, in 





| 1881, was to the centrifugal type driven indepen- 
|dently. Even when the turbine became popular 
|for main units, it was some time before this drive 
|was adopted for circulating pumps. However, it 
|later prevailed, and the efficiency of the pump sets 
|had been increased between 1886 and the present 
| time from 65 per cent. to 80 per cent. The turbine- 
|driven pump was economical in space, especially if 
|of the vertical spindle type, while improvements 
had been such that a geared-turbine set delivering 
22,000 g.p.m. against a 22-ft. head had a steam 
consumption of only half that of plant constructed 
a few years ago. A recent development of turbine- 
driven plant was the pipeless bilge pump, set 
| directly on the tank top and driven by vertical 
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spindle turbine placed well above the waterline. 
With regard to air supply plant, designers had been 
greatly assisted by the closer attention now given 
to the reduction of losses in intake shafts, &c. 
Formerly, these accounted for 50 per cent. of the 
total energy supplied to the fans. The reduction 
of such losses to a minimum was now-a-days of 
very great moment when installations on board 
might be required to supply 320,000 cub. ft. per 
minute against stokehold pressures of 3} to 4 in. 


ENGINEERING STANDARDISATION IN AUSTRALIA. 


On Thursday, January 14, a joint meeting of the 
British Standards Institution and the Standards 
Association of Australia, was held, the two parties 
to the gathering being assembled at the Board of 
Trade, London, and at Science House, Sydney, 
respectively. On this side, the meeting was 
addressed by the Right Honourable Walter Runci- 
man, President of the Board of Trade, by Mr. Maurice 
Wilson, chairman of the British Standards Institu- 
tion, and by Sir William Larke, chairman of the 
Iron and Steel Industry Committee, while on the 
other, the speakers were Sir George Julius, chair- 
man of the Standards Association of Australia, 
Sir Henry Barraclough, dean of the Faculty of 
Engineering, University of Sydney, and Mr. C. Le 
Maistre, Director of the British Standards Institu- 
tion, who is at present in Australia. Mr. Runciman 
pointed out that the development of standardisation 
in the various parts of the Empire, upon the basis 
of close co-operation in establishing uniform standard 
specifications, would contribute to the growth of 
inter-Imperial trade, while Sir George Julius 
emphasised the growing realisation of the inter- 
dependence of the two countries, and the need that 
Great Britain should further extend her Empire 
markets. Not the least of the efforts being made 
towards that end was, he said, the work of the two 
Standards Associations, which for many years had 
been studying each other’s needs with a view to 
securing at a maximum efficiency and minimum cost 
the article or material, which would satisfy the 
user. Failure in this direction on the part of the 
British manufacturer had resulted in the loss of 
much possible trade in Australia, while primary 
producers in the latter country had equally failed 
to understand the markets in the Mother Country 
and had, therefore, found it difficult to meet com- 
petition from others. This position could only be 
rectified by a whole-hearted and co-operative survey 
of imperial market requirements and manufacturing 
possibilities, so that, as far as possible, those 
requirements could be met by products from 
within the Empire. It was the intention of the 
Commonwealth Government to assist in the conduct 
of the work of the Standards Association of Austr- 
alia. Sir Henry Barraclough stated that in that 
country there were 500 committees dealing with 
various aspects of standardisation. That number 
might appear large, but it must be remembered 
that they were scattered over a continent the size 
of Europe, which was divided into six self-governing 
states. Mr. Le Maistre uttered a warning to British 
manufacturers on the necessity of adapting their 
products to the special requirements of Australia, and 
added the good advice that they should visit the 
country to see for themselves, if possible. We 
commend this advice to our manufacturers. 


IRRIGATION WorKS IN MADRAS. 


The Presidency of Madras is essentially an agri- 
cultural region, 71 per cent. of its population being 
engaged in tilling the soil. The total area of the 
province is 142,260 sq. miles and over 42 per cent. 
of this, namely, 39,260,000 acres, is under cultiva- 
tion ; a fair proportion of the remainder is forest 
land. The fertility of the soil is greatly increased 
by irrigation, and this has long been recognised. by 
the industrious Madrasi agriculturist. About a 
quarter of the sown area is systematically irrigated 
and does not, therefore, depend on the adequacy 


during the twelve months ending June 30, 1930. 
This total was greater by 118,771 acres than the 
previous year’s figure. The total revenue derived 
was Rs. 3,02,53,263 and the net revenue, after 
deducting working expenses, was Rs. 1,36,23,889. 
Some idea of the scale upon which the operations 
were carried on will be gained when it is stated 
that the total length of the main and branch canals 
of the irrigation works was 4,447 miles, some 1,180 
miles of which were utilised for navigation as well 
as for irrigation purposes; the length of the distri- 
buting channels reached the large total of 10,320 
miles. A good deal of the report is naturally 
devoted to particulars regarding the now well-known 
Cauvery-Metur irrigation project. Work on the 
main dam at Metur is shown to be progressing satis- 
factorily ; 310,000 tons of masonry had been placed in 








30, 1930, and this had been increased to 429,000 tons 
by the end of December, representing an average 
of 1,050 tons per working day. The line from Salem 
on the South Indian Railway to Metur was opened 
in April, 1929, and materials are now conveyed 
direct to Metur Dam station. The project includes 
a hydro-electric power scheme, by which it is hoped 
to generate 30,000-h.p. continuously all the year 
round. The insertion into the dam of four rows of 
8-ft. 6-in. diameter pipes, for the purpose, was 
begun in November, 1930. We hope to deal with 
this subject at length shortly. Another important 
portion of the work of the Department is in 
connection with the restoration of the derelict tanks 
distributed over a wide area within the Presidency. 
The total area of land coming within the scope of 
the tank restoration scheme is 102,500 square miles, 
which, as will be seen, is two-thirds of the area of the 
Presidency itself. Up till the end of March, 1930, 
restoration works had been completed over an area 
of 83,137 sq. miles, and, in addition, works had been 
put in hand, or were about to be commenced, on a 
further 4,493 sq. miles of land. Consequently, 
some 85-49 per cent. of the total area comprised in 
the scheme had been dealt with by March 31, 1930. 


REGULATIONS FOR THE ASBESTOS INDUSTRY. 


The Home Secretary has issued a pamphlet of 
regulations relating to the Asbestos Industry, under 
Section 79 of the Factory and Workshop Act, 1901, 
three pages of which are concerned with the respon- 
sibilities of occupiers and one-half a page with 
the duties of persons employed, the remainder | 
being taken up by familiar perambulatory matter. 
Assuming that brevity is more effective than 
diffuseness, there is no objection to this. Indeed, 
the whole pith of these regulations is comprised in 


position on the dam site during the year ending June | } 


THE ENGINEERING OUTLOOK. 
IV.—Tue Moror Inpustry. 

OrrFic14t employment statistics do not distinguish 
between the private car industry and commercial 
vehicle industry. In Table I accordingly a general 
summary is given covering the group of industries 
centred round the internal combustion engine. 


Motors, Cycles and Aircraft.* 


Year. 





| Number | Aumber | wumber | 29° 

Insured. | ployed. | Rugheyes, 100. 
1928 | 191,830 16,108 | 175,722 | 100-0 
1924 203,340 16,145 187,195 | 106-6 
925 214,840 14,100 | 200,740 | 114-8 
1926 | 224,040 | 21,609 | 202,431 | 115-6 
1927 232,860 18,339 214,531 122-5 
1028 234,830 22,015 | 212,815 121-1 
1929 -.| 245,410 17,614 | 227,796 129-6 
1930 -| 247,140 40,647 | 206,493 | 117-5 
1981 251,820 | 57,462 | 198,858 | 110-3 


| 





* Figures relate only to the month of July in each year. 

As explained in previous articles, the Ministry 
of Labour figuzes in respect of 1928 to 1931 are not 
strictly comparable with those for previous years, 
in that they leave out of account all workpeople 
65 years of age and over, and youths under 16. 
Possibly, an addition of some 2,000 workpeople 
employed should be made on this account. The 
adjustment does not, however, affect materially 
the very decided recession shown in the above table. 
None of this recession is probably allocable to the 
aircraft industry, and a small amount only in the 
aggregate to the motor cycle and cycle industries. 
Although there was still a net influx of workpeople 
into the industry, it was on a smaller scale than in 
recent years, and it was insufficient to compensate 
the large increase in the number unemployed. The © 
resulting figure of employment is lower than any 
year since 1924, and even allowing for the rapid 
technical advance in productive processes, indicates 
a marked decline in production as compared with 
1929. 
Private Cars.—The revised figures of private-car 
production, published by the Society of Motor 
Manufacturers and Traders, Limited, in their 
annual review for the years up to and including 
1928, and the figures for the years ending September, 
1929, 1930 and 1931, are given in Table IL. 


Taste [1.—Output of Cars. 





the statement that the occupier is to provide 
mechanical means for preventing the escape of 
asbestos dust from the various machines into the | 
room, and a breathing apparatus for each person | 
employed in chambers where loose material is | 
prevalent, while the persons employed are to wear | 
that apparatus. If we regard the last stipulation | 
as being the most important, it is because a long 
study of the reports of H.M. Inspector of Factories | 
has convinced us that there are few, if any, of the 
methods proposed for increasing the safety of 
workmen, which these workmen will not exercise 
the greatest ingenuity to circumvent, when they | 
feel so disposed. That this view is also held by the | 
authorities is shown by the fact that another 
stipulation animadverts against the misuse of, or 
interference with, any appliance provided in pur- 
suance of these regulations. The processes covered 
include the breaking, crushing, disintegrating and 
grinding of asbestos, the manufacture of asbestos 
textiles and insulating materials, and the cleaning 
of the equipment used for the collection of the dust. 
The regulations are published by H.M. Stationery | 
Office, as Statutory Rules and Orders, 1931. No. 1140, | 
at a price of 2d. net. : | 














of the monsoons. For many years past a large 


proportion of the irrigation works have been in the | 
hands of the Madras Government and the annual | 
administration report af the Public Works Depart- | 
ment of the Presidency shows that 7,380,867 acres 
of land, representing 18-8 per cent. of the total 

eropped area, were irrigated by Government works | 


Illustrations of several outs’ 
ornamental carvings, and of the castings made from 
them in the foundry, are included in the pamphlet. 


Tue Brorners Haworts anp Carrow Worxks.— | 
Messrs. Carron Company, Carron, Falkirk, have recently 
published the eighth of their attractive little pamphlets 
in the “ Famous Men and Carron Works ”’ series. This 
deals with the work of William and Henry Haworth, 
who were designers and wood carvers at Carron. 
ing examples of their 


| 
' 





1923 71,396 1927 164,553 
1924... 116,600 1928 165,352 
1925... 132,000 1929 182,256* 
1926... 153,500 1930 171,052* 
1931 158,298* 


* Year ending September 30. 
The production year of the motor industry is 
from October 1 to September 30, owing to the neces- 
sity of regulating production in accordance with the 
seasonal movement of demand and to the impetus 
given to the production of new models by the 
annual Motor Exhibition at Olympia, which is held 
at the beginning of October. Since the necessary 
data have been available, it has, therefore, been 
more useful to collate production figures on the 


| basis of the production year. Apart from the slight 


overlap in 1928-29, this method does not vitiate 
comparison, and even in the year of transition little 
difference would be made where the calendar year 
figures substituted for those of the production year. 
The decline in production in this section of the motor 
industry is in line with the decreased employment 
noted above, and was progressive throughout the 
year. Twelve monthly totals, however, show 
that since October, 1931, the decline has been 
arrested. Both as regards the magnitude of the 
decline and the recent improvement, these results 
are highly satisfactory, especially if comparison is 
made with the position of the motor industries of 
other countries. Indeed, during some weeks of 
November, 1931, it was not impossible that British 
production exceeded the production of the U.S.A., 
which was then, owing to shut-downs, running at 
some 7,000 units per week. Such a position is 
certainly unprecedented, and perhaps unlikely to 
recur, but it is sufficiently striking to be noticed, 


‘and would not have been considered within the 


bounds of possibility three years ago. The new 
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classifications “ 
mercial Use *’ and “ Chassis other,” which are given 
in the official statistics of Overseas trade, as from 
January 1, 1928, make it possible to distinguish 
accurately between British exports of cars and 
comumercial vehicles. 
estimates for previous years, based on foreign import | 
and registration statistics are given in Table ITI. 


Taste III.-—United Kingdom Exports of Private Cars. 


Complete 





Year Cans. Chassis Total 

1923 3,259 1,600 4,859 
1924 10,961 2,000 12,961 
1925 17,772 6,000 24,372 
1926 14,865 12,000 26,865 
1927 16,130 13,364 , 505 
192s 18,306 8,000 

1920 23,807 9,901 

1930 19,226 3,982 23, 
1931 17,104 1,888 18.992 


Last year, the unsound condition of Australia, 
the principal market for car chassis, was cited as 
& warning against expecting any improvement in 
chassis exports during 1931. Events in Australia 
last year justified that prediction, and are reflected 
in the further decline of these chassis exports. 
Apart from Australia, chassis exports showed some 
improvement. As regards the export of complete 
cars, the results must be regarded as distinctly 
favourable in the present world situation. Exports 
of complete cars to the Irish Free State, India, 
Malaya, Australia and New Zealand show some 
decline, but those to South Africa and all other 
countries have actually increased. On balance, and 
in the light of the experience of other producing 
countries, these results must be considered highly 
satisfactory. 

At the same time the absolute reduction of exports 
has made some contribution to the decline in the 
activity of the British industry. The home market 
position is also capable of fairly accurate measure- 
ment in this industry. In Table [V, the number of 
private cars in use in recent years is given. 


Taste IV Home Regist rations. 
1923 389,767 1927 800,112 
1924.. . 432,356 1928 900,557 
1925 590,156 1929 998,489 
1926 695,555 1930 1,075,081 
1931 .. 1,110,000 


in order to effect a net increase of some 35,000 cars 
between 1930 and 1931, 144,212 new cars were sold. 
It would appear from this high ratio of new sales to 
net increase, that a large number of old cars were 
either sold or not put into use owing to the increased 
burden of motor taxation and lower spending power. 

Of the total sales in the home market, part were 
supplied from foreign imports, the course of which 
is shown in Table V 


and commercial vehicles. 


Taste V.--United Kingdom Net san rts of Private Cars. 
Year ‘ omple te Chassis Total. 
1923 14,429 7,638 =| 22,067 
19024 10,800 8,200 19,000 
1025 31,781 9,641 41,422 
1926 10,923 3,520 14,448 
1927 18,104 6,918 25,112 
1028 14,136 8,446 22,582 
1929 11,416 10,115 21,531 
1930 6,936 2,880 0,816 
1031 1,235 866 2,101 


The tendency for foseign imports to decline in 


recent years is mainly attributable to the policy 
of foreign manufacturers (particularly 


models in this country. 


of taxation against higher horse-powered cars, both 
through the horse-power and petrol tax has also | 
influenced the public against the foreign type of | 
vehicle, while much of the attractiveness of what 
would otherwise be a low initial cost is removed by 
At least, it is satisfactory to the | 
British manufacturer that the decline in imports | and 


the import duty. 


Chassis Constructed Solely for Com- | 


| Table VI. 


These figures together with | 


As from January, 1929, the 
same classification as was noted above in the case 
of exports had been adopted, so that here also it is 
now possible to distinguish between private cars 


Ford and | 
General Motors) of manufacturing their popular 
The heavy differentiation | 


Outside the British market the competitive situa- 
tion can best be gauged from a consideration of the 
exports of leading producing countries as shown in 


| The exports of the United States and Canada 
may be considered together as their motor industries 
are virtually one, and fluctuations of exports as 
| between these countries are often merely the result 
‘of internal adjustment to keep production in balance, 
|or with the object of qualifying for a British pre- | 
| ferential tariff. The fact that Canadian exports 
| have suffered so severely may readily be explained 


in exports and stationary imports at a low level. 
Production figures have been as in Table VII. 

Export figures show a serious decline in complete 
vehicles, but some improvement in chassis exports, 
in spite of the collapse of the Australian market. 
These figures for recent years are given in Table 
VIII. 

Home demand is reflected in Table 1X, which 
gives a statement of the number of lorries and ’ buses 
in use in the United Kingdom. There has been a 
considerable decline in the use of commercial 
passenger vehicles, which has been more than made 

















| by the desire of American manufacturers to keep! good by the increase in goods vehicles. The former 

TABLE VI.—lIyrernationat Exports oF Private Cars (NUMBER). 

| T are vr ” = — fe ‘er OF STE Aer POC l ee 

Exports from. 1923. 1924. 1925. 1926. | 1927. 1928. | 1929. 1930. | 1931. 

————$——_—_—_—_——- $$$ 
BOR 4 ..| 127,085 | 151,180 | 252,288 | 238,181 | 278,472 | 368,328 | 347,968 | 153,088 90,000 
Canada .+| 51,481 43,882 58, 008 53,628 39,9 55,612 64,863 28,842 9,000 
United Kingdom 4,859 12,961 24,372 26,865 29,503 26,306 33,798 23,208 | 18,992 
France a ..| 28,604 43,863 56,589 54,675 46,910 39,200 39,121 | 24,557 | 22,500 
Italy » » sat , Se 16,661 25,561 30,091 27,112 24,280 20,100 | 17,737 12,000 
Other countries .-| 16,881 14,081 16,091 18,957 15,400 14,000 10,000 | 5, 2,000 

Total 238,603 | 282,628 | 433,006 | 422,697 | 437,287 | 527,726 | 515,850 | 252,432 | 155,492 


Taste VII.—Output of Commercial Vehicles. 


1923 ... . 23,604 1037... coe «47,237 
1924... ... 30,000 1928 41,525 
1925. on 35,000 1929 57,576 
1926... 44,500 1930... ... 67,807 

pee «+ 67,202 


United Kingdom Exports of Commercial 
Vehicles and Chassis. 


Tasie VILI. 


circumstance may be attributed almost entirely 
to the multiplication of restrictions which have 
followed the Road Traffic Act, and which for the 
time being interfere with the development of motor 
passenger transport. 

The result has been some decrease in industrial 
activity, but while some regulation appears to 
be unavoidable, yet no amelioration of the posi- 














the maximum activity and employment in their 
own country. Although the aggregate decline in 
these exports is less severe in percentage between 





level is now clearly insufficient to fill replacement 
| demand outside the manufacturing countries. For 
what it is worth, the comparative stability of 


| British exports is a satisfactory feature, though | 
they still run at levels well below the maximum | 
below the | 
potential limits open to the British industry in| 
normal times if it were to make a well-planned | 
| co-operative effort to secure a proper share of export | 


|attained in 1929, and incomparably 


business. 
Commercial Vehicles.—The British motor lorry | 
‘bus industry managed, in spite of adverse | 


1931 and 1930 than between 1930 and 1929, their | 


Year Complete. Chassis. Total. tion of the railway companies has so far been 
brought about by the restrictions imposed. 
1923 997 423 1.400 The imports of commercial vehicles in recent 
1924 1,730 905 2,635 | years are given in Table X, but do not call for any 
1925 1,544 3,105 4,649 . 
1926 1,148 5,224 6,372 comment as regards 1931. 
a4 “ee | foe onan The competitive position outside the British 
1929 2,636 | 5,587 8,223 market can best be gauged in the case of commercial 
any po4 oear one vehicles from a consideration of exports of the 
leading producing countries, as shown in Table XI. 
Tantz IX.—Home Registrations. The ane 7 the export hey = —_ 
“4 4 ch ‘4 » 
| i923... ... 286,627 1927 ... ... 404,783 | ®PPears relatively more severe than tha 7 oo 
1924 " 325.890 1928... .. 428,939 | Cars, but the experience of all producing countries 
1925 ... . 355,744 1929 ... + 458,019 | is similar. British exports having fallen less than 
1926... + 384,124 oon es os ao | those of her competitors. 
we ose eee 9O,' . : 
The position of the world motor industry is cer- 
TaBLe X.—United Kingdom Net Imports. tainly an object lesson on the causes of the present 
| world depression. As regards private cars, it has 
Year Complete Chassis Total. | been proved beyond doubt that in every country 
and amongst every class, the desire to possess 
1923 198 4,840 5,038 individual transportation is widespread. Further, 
4 = Seon gais__| it is a desire, to achieve which, people generally are 
1926 632 | 6,468 7,100 prepared to forego many alternative economic 
o7 R | 242 : . . . “. . 
onal = Saee sr8 satisfactions. This desire is certainly not weaker 
1929 48 16,308 nas now than in 1928 and 1929, and yet the non-manu- 
1930 37 } 1,2 J . * . . . 
1931 50 1,457 1507 __ | facturing countries are taking less than one-third of 
okt, pean! ____|the cars they took in those years; not enough, i 
TABLE XI.—Iyternationat Exports or Commerctat Veutctes (NUMBE sacl 
1923. 1924. | 1925. 1926. 1927. 1928. 1929. 1930. 1931. 
U.S.A 24,859 27,542 | 50,636 66,775 | 105,456 | 138,782 | 198,234 84,452 52,000 
Canada 12,439 12,774 16,144 | 20,604 | 17,513 | 23,77 36,848 15,711 5,000 
France... ' 2,319 3,264 | 4,782 | 5,093 | 5,143 | 4,906 9,904 | 6,601 | 3,500 
Italy ..| 1,507 2,913 3,480 4,103 | 4,000 | 4,000 3,589 3,000 1,500 
United Kingdom ..| 1,400 | 2,685 4,649 | 6,377 | 6,189 | 6,471 8,238 6,545 5,320 
Total 45,524 | 49,128 76,691 | 103,037 | 138,301 177,935 | 256,808 | 116,309 67,320 


fact, to maintain their existing number of cars in 
being, allowing for normal wastage and replacement. 
In addition to the new difficulties would-be car 
owners find in buying automobiles, from contracted 
purchasing power, this business, which is already 
| difficult, is rendered much more so by the im- 
| position of import duties, quotas and exchange 
controls, and by burdening the user of motor cars 
with regulations and heavy licence and petrol 
duties. As regards commercial vehicles, the posi- 
tion is in some ways more striking when the vast 
areas of the world waiting to be opened up cheaply 
by motor transport are considered. 

| These policies are, no doubt, to some extent a 
repercussion of the high tariff policy pursued by the 
United States since the war. The American auto- 


has been practically sufficient to offset the reduction | circumstances, to hold its ground. The home market | mobile industry claims a leading place amongst 
in the aggregate 


in home demand during 1931. 


was maintained with some decline | 
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is surprising that its spokesmen have not made more 
determined efforts to induce their Government to 
change front, and give a lead in the direction of 
reduced tariffs. Hitherto, as regards motor use, 
America has been an example of reasonable motor 
taxation and regulations. But from current reports 
it would appear that under the stress of the present 
depression these are in jeopardy. In America, there 
are now to be found advocates of the taxation of 
motor transport for general revenue purposes and 
of the imposition of restrictive regulations on road 
transport with a view to helping the railroads. 

Unless advantage is taken of this year’s election 
in the United States by the leaders of the auto- 
mobile industry to make themselves politically 
effective, a prolonged setback would seem to be in 
store for the world motor industry. Even if they 
do, little benefit is likely to be reaped during 1932. 
As the first weeks of the New Year pass, it appears 
more and more certain that whole-hearted efforts at 
world economic reconstruction are to be made to 
await the outcome of the impending political 
struggles in America, France and Germany. In these 
circumstances, the prospects for the motor industry 
for 1932 cannot be painted in bright colours. The 
British industry must continue the dour struggle of 
the past twelve months, seeking to lose as little 
ground as possible, and being prepared for any 
improvement which may follow an international 
settlement at the end of this year. 








AN EXPERIMENT ON ELECTRO- 
THERMAL STORAGE AT CON- 
STANT TEMPERATURE. 


By L. G. A. Sums, Ph.D., A.M.1.E.E., and 
K. R. Sturzey, Ph.D. 


HEATING apparatus designed for operation on 
the storage principle will probably take an important 
place in the future applications of electricity. 
Progress is being made at the present time in 
applying the principle to water heating, but a 
much greater potential storage load, namely, that 
which would follow from the application of thermal 
storage to space heating, is quite undeveloped, 
despite the fact that a few large-scale installations 
using storage in water are at work. Although it 
is in heating by electricity that the greatest econo- 
mies are fundamentally required to meet competition 
from other methods, extremely little research has 
so far been done upon the economical storage 
system. Considerable scope, therefore, exists for 
electrical engineers to design thermal-storage 
apparatus which will provide a satisfactory space- 
heating service. 

In an article recently published* the authors 
described the development of a form of storage 
heater which fulfils all the requirements of such a 
service, despite certain difficulties which follow from 
the changes in temperature of the storage medium 
during the cycle of charge and discharge. Though 
these difficulties are, beyond doubt, overcome satis- 
factorily in the heater described, they are common, 
in principle, to all methods of storage heating which 
have so far been attempted, and no study of the 
subject would be complete which did not aim at 
their removal. The present article describes an 
experiment which was made by the authors in 
that direction. The argument from which the 
experiment developed was as follows :— 

If a method of storage could be devised in which a 
large quantity of heat could be accumulated without 
rise of temperature, and could subsequently be 
discharged without fall of temperature, it would 
mark a considerable advance in the technique of 
storage heating. Theoretically this can be achieved 
if the latent heat and mass of a suitable medium 
be employed instead of its specific heat and mass. 
To take a familiar, though unpractical, example, 
1 gram of water under normal pressure and between 
the temperature limits of 0 deg. C. and 100 deg. C. 
can store 100 calories, if its specific heat and mass 
beemployed. A heat accumulator employing water 
in this way has to be designed so as to retain or dis- 
charge heat satisfactorily over a range of tempera- 
tures between 0 and 100. At 0 deg. C., however, 








_* Solid Core Thermal-Storage Heating Units,” 
ENGINEERING, vol. cxxxi, pages 561, 664 (1931). 


1 gram of water can store or discharge 80 calories 
without change of temperature, and, at 100 deg. C., 
540 calories can be stored again without change of 
temperature. The latter case is associated with | 
vaporisation and a considerable dilatation, but the 
change from a solid to a liquid, as in the former 
case, occurs with no great change of volume. There 
are many materials which undergo this change at | 
temperatures which are suitable for room heating, | 
and in so doing emit an amount of heat at constant | 
temperature comparable with that quoted above | 
for water. 
study of heating by stored energy. 

The ideal medium should have characteristics | 
approximating to the following: (1) High latent | 
heat and density values; (2) good thermal con- | 
ductivity ; (3) low cost per unit weight; (4) be} 
non-odoriferous, non-poisonous and non-inflam- 
mable ; (5) be inert towards such metals as would 
be likely to be used in the construction of the | 
container; (6) be capable of retaining its original | 
bulk, chemical composition and latent heat value 








This is clearly of importance in a} 


: 
were known to change their composition if heated 


beyond the melting point. For reasons such as 
these a long list was quickly shortened, and it 
appeared that the most promising compounds 
occurred in the class which emits heat during crystal- 
lisation. Four of these compounds, namely, sodium 
thiosulphate, sodium acetate, potassium alum and 
magnesium chloride, complied with most of the 
necessary conditions and experiments were there- 
fore commenced upon them. 

The first step was to determine the heats of 
crystallisation and melting points of the commercial 
grades of the materials. During this work it became 
evident that potassium alum was likely to be un- 
suitable on account of its very pronounced super- 
cooling tendencies, and it was therefore ruled out. 
Quotations were then obtained for bulk supplies of 
the remaining substances, and the probable costs 
and weights per 1 kilowatt loading were calculated 
on the basis of an eight-hour charging period and 
an assumed heat loss during charge of 30 per cent. 
The results are given in Table 1. 




















































































































over long periods of service ; and (7) have a melting 
point preferably not exceeding 60 deg. C. (140 deg. 
F.). 

Consideration of an extensive list of substances 
compiled from standard chemical works of reference 
showed that those which liquefy at moderate tem- 
peratures might be divided into two classes. In 
the one class were solids, such, for example, as the 
metals, which contain no water. With these, 
simple fusion or solidification occurs. In the second 
class was a range of substances which, in the solid 
state, are crystalline and contain water. During 
crystallisation these evolve heat at constant tempera- 
ture, and were therefore possessed of the desired 
thermal characteristic. Selection from the complete 
list was comparatively simple, as the price factor 
excluded the majority of substances, and many 
had melting points which were too high. These 
considerations rendered all the metals unsuitable. 
Of the inorganic and organic materials which had 
the required thermal properties whilst undergoing 
simple fusion, most were too costly, calculation 
having shown that no material of low density would 
be commercially practicable if its cost exceeded a 
few pence per pound. Certain materials such, for 
example, as naphthalene were unsuitable because 
they were inflammable and odoriferous; others, 











such as calcium chloride, were hygroscopic ; others 
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The rather high cost of sodium acetate per kilo- 
watt of ‘ constant-temperature-storage-capacity ” 
made its practical utility doubtful. Of the remain- 
ing two substances sodium thiosulphate seemed to 
be the more promising, chiefly on account of its 
non-deliquescent nature. A comparatively large- 
scale storage experiment was, therefore, begun upon 
this substance. Its melting point was 48-5 deg. C., 

Taste I. 


Weight of 
Accumulation | 
Core per 1 kw. 
loading over 
eight hours. 


Cost of Core 


Substance. per kilowatt. 


| 
J 


Sodium Thiosulphate ..... 
Magnesium Chloride 
Sodium Acetate 





and its heat of crystallisation 35-4 calories per gram, 
both of which values were satisfactory for the 
purpose in view. 

Figs. 1 and 2 show the form and dimensions of 
the container which was made for the experiment. 
This was designed to hold 350 lb. of the material, 
and to radiate the heat of crystallisation during a 
discharge period of 16 hours from one sheet-metal 
face. The general construction was in five-ply, 





caulked and painted internally, braced against 
hydrostatic pressure by angle-iron cross members, 
and lagged with felt to confine the radiation mainly 
to the metal face. A narrow cross-section was used 
to render the apparatus as independent as possible 
of thermal conductivity effects during discharge. 
It should be added that the thermal conductivity 
of the thiosulphate was not known and was not 
determined before the storage experiment, reliance 
being placed upon the form of the container to a 
degree which was subsequently found not to be 
justified. The heating element used for the initial 
experiment consisted of three 0-5-kw. plaques 
mounted vertically one above another in a water- 
tight metal sheath arranged to stand in the centre 
of the container. The complete element gave a satis- | 
factory insulation value after immersion in water | 
for some days. It was then put into service in the 
test apparatus, 350 lb. of thiosulphate crystals 
being packed around it. 

A test run of five days’ duration was then made. 
During this time, observations of the temperature 
and the physical state of the upper part of the 
accumulation mass showed that liquid thiosulphate 
near the heating element was reaching a temperature 
much in excess of its melting point, with liberation 
of some of the water of crystallisation. Heat was 
spreading laterally by convection sufficiently to 
melt the crystals at the sides of the eontainer without 
excessive temperature rise, and in this respect the 
operation was satisfactory. The lower corners of the 
apparatus, however, remained persistently at a low 
temperature, and consequently the thiosulphate in 
those regions did not melt even after eight hours’ 
charge. These results indicated that the thermal 
conductivity of the thiosulphate was very low. It 
was decided to add two vertical auxiliary tubular 
heating elements spaced between the main central 
element and the sides of the container, but before 
this project could be put into effect further trouble 
was experienced, two of the plaques in the main 
element breaking down in service. As the metal 
sheath containing them had been found watertight 
on test this was difficult to understand, but on 
withdrawing them for examination it was found 
beyond doubt that the liquid thiosulphate had 
penetrated. 

It was therefore decided to design and construct 
a special heating element system, which would give 
approximately uniform heating to the accumulation 
mass, and which would be strongly resistent to 
leakage. This was built up from screwed iron 
tubing of 1 in. internal diameter, jointing compound 
being worked into the threads, and each joint being 
pulled up as tight as possible with powerful pipe 
grips. It should be added that each of the four 
limbs contained a heating spiral. This element was 
completed and was satisfactory in all respects 
under preliminary insulation tests. In order to 
put it into service it was necessary to sink it down 
into the accumulator, the thiosulphate having, 
of course, completely solidified during the period 
following the withdrawal of the original element. 
As the lower cross limb of the new element contained 
a heating spiral, it was expected that it would 
gradually sink under the action of its own weight 
and temperature. During the first day of operation, 
this process went on satisfactorily, but on succeeding | 
days the element sank more and more slowly until 
it became necessary to add weights to increase the 
downward force. Despite these, however, the daily 
movement became so small that some doubt was 





felt as to the ultimate result. It was observed 
that the thiosulphate in the immediate vicinity of | 
those portions of the element which were immersed | 
again reached a high temperature whilst, at only a | 
short distance below, the temperature had hardly 
risen. Further efforts were brought to a standstill | 
by the breakdown of the bottom section of the | 
heating element. 

An insulation test showed that leakage had 
again occurred, despite the strong construction 
which had been used and the fact that really good 
engineering joints had been made. It was clearly 
useless to attempt to continue the experiment until 
more was known concerning the reasons for the 
several directions in which the accumulator had | 
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up the container and-to learn as much as possible 
from the physical and chemical changes which had 
occurred in the core during the five days of service 
it had given. This was done with most interesting 
results. One face of the container was removed, and 
the surface of the solid slab of thiosulphate so 
revealed exhibited a number of clearly defined 
areas of different erystalline forms. Samples were 
taken from each of these areas, and the water content 
determined by careful dessication and weighing. 

To summarise the results, five days of service 
were found to have altered the composition of the 
core material seriously, and, in addition, the thermal 
conductivity was so low that an effect would be 
exercised upon the performance of any accumulator 
using the material at least as great as that produced 
by the other thermal properties of the storage 
medium. This was of the highest importance, 
since discharge at constant temperature would be 
impossible from any form of container other than a 
lamina, and the employment of latent heat and a 
low melting point would therefore offer no practical 
advantage over existing methods. 

The investigation had therefore to be diverted to 
a study of the heat conductivities of the three 
substances, sodium thiosulphate, sodium acetate, 
and magnesium chloride, before any further attempt 
could be made to use any one of them for storage. 
This was done experimentally. A description of the 
method of measurement will not be given, as it is 
desired not to load the present article with matter 
which would be more appropriately published in 
chemical literature, but the mean heat conductivities 
obtained, expressed in calories per second per cubic 
centimetre per 1 deg. C., were as follows :—sodium 
thiosulphate, 0-0032; sodium acetate, 0-0027; and 
magnesium chloride, 0-0046. These values are low 
enough for the materials to be regarded almost as 
non-conductors, a result which had certainly not 
been foreseen at the outset of the experiments. For 
purposes of comparison, the approximate con- 
ductivities of a few well-known materials are given 
below, in the same units :—copper, 0-90; cast- 
iron, 0-15; oak, 0-0006; porcelain, 0-0025; and 
slag wool, 0-0001. It will be seen that the sodium 
thiosulphate had a conductivity which was only 
about one-fiftieth of that of cast-iron. If this had 
been known previously the research would un- 
doubtedly have taken a somewhat different direction, 
but it was not, and the authors are not aware that 
heat conductivity figures for the materials concerned 
have been published previously in chemical literature 
or elsewhere, as no values were found during the 
preliminary review of materials, and none has been 
discovered in a subsequent search. 

The maintenance of constant room temperature 
by any practical form of latent-heat accumulator 
using crystalline chemical compounds had now to be 
regarded as impossible, in view of these figures. 
The temperature of the radiating surfaces would fall 
rapidly as the substance in contact with them solidi- 
fied and gave up its heat, although the inner parts 
of the core would still be evolving heat at constant 
temperature. The discharge characteristic would 
therefore, be no better than that given by a variable 
temperature core working upon specific heat. It 
follows that one of the most promising groups of 
chemical compounds cannot be applied to space 
heating using the principle of electro-thermal storage 
at constant temperature. If pure fusion were 
employed instead of crystallisation, it is possible that 
the technical difficulties could be surmounted anda 
constant temperature discharge obtained, but the 
paramount importance of a good thermal conduc- 
tivity would presumably call for the use of one of 
the metallic alloys and the price factor would then 
be adverse, since, apart from the cost of the metal, 
expensive heat insulation would be needed due to 
the high melting point of most known alloys. 
Moreover, a high discharge temperature in an 
apparatus intended for space heating might alone 
be a fatal bar to its successful application. The 
authors’ present impression is that the ideal of 
thermal storage at constant temperature is unlikely 
to be realised for the purpose and on the scale they 
had in view. 

In conclusion, acknowledgments are due 


THE PORT OF CALCUTTA.* 
Calcutta Port Extensions. 
By W. C. Asu, B.Sc. (Eng.), M.Inst.C.E. 

Tue principal port facilities of Calcutta, before the 
construction of the works described below, were eight 
riverside jetty berths and the Kidderpore Docks, 
comprising twenty-eight berths. The first stage of the 
extension described consisted of five riverside jetty 
berths (one being for coal), and the next stage of the 
new King George’s Dock. The jetty berths were 
completed in 1924, and the entrances and berths of 
King George’s Dock came into use in 1929. 

For the riverside berths the jetties and the framework 
of the transit sheds were of steel, the piling being screwed 
to levels permitting of dredging for a draught of 40 ft. 
The walls were of reinforced-concrete panels and 
pilasters. The total cost was 1,983,575. 

The main features of King George’s Dock are :—{i) A 
lock entrance, 90 ft. by 700 ft. between sliding caissons ; 
sill 32 ft. 6 in. below lowest low water. (ii) Two 
graving docks parallel to the lock with entrances 80 ft. 
wide and 590 ft. and 575 ft. long between outer sliding 
caissons; sill 23 ft. 6 in. below lowest low water. 
(iii) A wet dock of 424 acres with 4,366 ft. of quay-wall ; 
depth of water 36 ft. (iv) Four transit sheds and a 
heavy lift berth. The foregoing works comprised 
about one-seventh of the berthing accommodation 
ultimately to be available. 

No completed designs had been prepared when the 
work was taken in hand, and, the extensions being 
regarded as urgent, it was started in anticipation. 
It is therefore not surprising that many of the pre- 
liminary ideas were subsequently greatly modified. 
The monolith system of constructiont was adopted for 
the entrances. The constriction and sinking of the 
monoliths is dealt with below by Mr. J. D. Pearson, 
M.Inst.C.E. 

The construction of the King George’s Dock was 
planned for opening with the graving-docks still in 
course of completion. Cofferdams were found to be 
unnecessary, but although a bund of ample section 
was left between the entrance works and the wet 
dock, anxiety was felt as the water-level in the latter 
was raised owing to penetration through the grey clay, 
and the course of events showed the narrowness of the 
reserve in hand. The box caisson to divide the 
graving-docks was, for early completion, built on the 
lock floor, and it was decided first to house it in the 
emergency groove in the inner graving-dock entrance. 
It was ballasted to float at a draught of 19 ft. instead 
of the designed 25 ft. 6 in., and, when the lock was 
first flooded, it was hauled to the determined position 
but stuck on the way on account of upward movement 
of the clay at the toe of the bund, due to water pressure. 
Circumstances restricted the water level, but the 
caisson was hauled over the slippery clay by a winch 
and placed in the groove. The lock sliding caissons 
were built in their cambers, and the hauling of the 
inner one across the entrance, after the manceuvre 
referred to above, finally divided the entrance works 
from the basin area. 

The largest individual contract placed was on the 
riverside berths, and comprised about 50 per cent. of 
the total value of that work. For the most part, 
contracts were placed for the supply of materials, and 
work was executed departmentally on the petty 
contract system. 


The Construction and Sinking of Monoliths at 
King George’s Dock, Calcutta. 
By J. D. Pearson, B.E., M.Inst.C.E. 


The walls and floors of the lock and dry dock and 
the walls of the wet-dock quay were founded on 
monoliths. The strata consisted generally of layers of 
various kinds of clay and sand, intersected in places 
by quicksands formed, apparently, by the beds of 
former tributaries of the Hooghly. The monoliths at 
the entrances were, in most cases. 40 ft. by 40 ft. in 
plan, and were sunk by excavating through four shafts 
each 11 ft. square. The monoliths in the wet-dock 
quay wall were 44 ft. by 40 ft. or 44 ft. 

Trial monoliths sunk in 1917 and 1918 had indicated 
that the subsoil water when tapped would rise to 
within 12 ft. of ground level, which is about the same 
as the finished level of the wet dock quay wall. When 
construction was in progress, however, it was found 
that the water did not rise above a level 34 ft. below 
ground-level; consequently it was found possible to 
proceed with the construction of the floors before the 
outer “ring” of monoliths had been completed, and 
to pitch the curbs of the floor monoliths at a level 


* Abstracts of papers to be read before the Institution 





of Civil Engineers on Tuesday, January 26, 1932. E 

+t J. MacGlashan, “‘ The Sinking of Trial Monoliths for 
King George’s Dock, Calcutta.” Minutes of Proceedings 
Inst. C.E., vol. ecxxxii. Ilustrated articles on these 
Port Works at Calcutta have appeared in ENGINEERING, 
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34 ft. below ground level. When the outer “ ring” 
had been completed it was found that it did not elimin- 
ate the upward hydrostatic pressure. 

Along the lock and dry-dock floors a row of smaller 
monoliths, measuring 40 ft. by 17 ft., was sunk between 
the centre floor monoliths and the wall monoliths on 
each side. The difficulties met with in excavating the 
comparatively narrow pockets between these small 
monoliths and the main ones proved conclusively the 
wisdom of the decision to adopt this plan. 

A curb weighing, with reinforcement, about 28 tons, 
was used at first, but curbs weighing about 12} tons 
were afterwards used with good results. In the early 
stages, the monoliths were sunk alternately. This 
involved. great delay, and the curbs were afterwards 
pitched and the monoliths sunk seriatim for the first 
25 ft., after which the alternate method was resumed. 
Progress was improved remarkably, and no trouble 
resulted. The smaller monoliths in the floors were 
sunk alternately. 

The steining of the monoliths was 6 ft. thick, and 
was formed of reinforced concrete up to 10 ft. above 
the cutting edge of the curb. The next 14 ft. was 
brickwork in cement, and above that brickwork in 
hydraulic lime mortar, the brickwork being reinforced. 
Most of the cement and all the lime was of Indian 
manufacture. In the first few monoliths sunk the 
brickwork was toothed on the face in order to provide 
a bond, but afterwards the necessary bond was pro- 
vided for by grooves in the faces of the monoliths. 
The faces were at first rendered with cement mortar, 
with the idea of reducing skin friction while sinking ; 
but it was found that the blue clay through which the 
monoliths were sunk in the first stage provided all the 
lubrication necessary. The skin friction observed 
during sinking worked out at about 0-20 ton per 
square foot, though there was one notable exception 
where it worked out to 0-47 ton per square foot. 

Sinking was conducted in three stages: (a) in the 
dry, by hand; (6) in the wet, by hand; (c) in the 
wet, by grabs. In the third stage, kentledge was used, 
over 700 tons of cast-iron blocks being loaded at times 
on a single monolith. The average cost of each large 
monolith was 6,5001., of which 2,100/. was for sinking. 
The plant used in monolith sinking alone cost over 
78,0001. 

Monolith shafts were plugged with 10 ft. of cement 
concrete, of which 5 ft. to 7 ft. was deposited in the 
wet and the remainder in the dry. They were then 
filled with materials which varied from sandy earth to 
cement concrete, according to the pressure which the 
particular shaft in question would eventually have to 
sustain. 

In dealing with the excavation of the space between 
each pair of monoliths, a length of 15 ft. in the centre 
of each pocket was cleaned out, leaving a triangle of 
earth at each end. In one or two instances the length 
had to be reduced to 5 ft. It was found possible to 
excavate in the dry in pockets to a lower level than 
had been possible in either of the two monoliths 
forming the pocket. 

The chief difficulties experienced in the sinking were 
due to tilting and blows. It was generally an easy 
matter to correct tilting in the first stage of sinking ; in 
the second stage, also, it could be corrected, but the 
operation was a more costly one; in the third, or 
grabbing, stage, it was only possible to correct tilting 
in a minor degree and at great cost. Quicksands were 
troublesome in places, but by refraining from pumping 
out the shafts and by loading all available kentledge 
on to the steining, the trouble was successfully dealt 
with. Blows were the inevitable result of drying 
out the shafts to too lowa level; generally speaking, it 
was found safe to pump down to a level about 60 ft. 
below the original ground-level, and decidedly unsafe 
to pump more than another 5 ft. In one or two cases, 
however, where indurated sandy clay was met with 
at the lower levels, the deepest monoliths were sunk 











LETTERS TO THE EDITOR. 
ELASTICITY AND STRENGTH. 


To THE Eprror oF ENGINEERING. 


Sm,—Referring to the letter in your issue of 
January 1, the question of factors of safety is—and is 
likely to remain—one of vital importance in engineering 
design. The procedure suggested by Mr. Mickle 
represents an ideal which is almost impossible of 
attainment. The actual stress distribution in most 
engineering structures, and parts thereof, is usually 
incalculable. All we can do—and Mr. Mickle is quite 
correct when he says that sincere attempts should be 
made—is to calculate, as accurately as we can, the 
stress distributions which we think are determinate. 
The indeterminate effects alone, even when “ estimated” 
to the best of our ability, call for a factor of safety ; 
and what of the material? Does Mr. Mickle suggest 
that anyone can be absolutely sure of the homogeneity 
of the most perfect material yet made, quite apart from 
commercial qualities? Clearly another reason for 
using a safety factor. 

In my opinion factors of safety should be reckoned 
as follows :— 

(i) On the ultimate strength of the material (tension, 
compression, or torsion depending on the mode of 
failure) for parts of a structure of which the ultimate 
failure is a complete collapse. 

(ii) On the limit of proportionality—assuming the 
readings of our most accurate instruments applied 
to the test of a good specimen of the material, as first 
put into service, to determine this—for parts which 
function by controlling a motion within very narrow 
limits, ¢.g., springs. 

(iii) On the limiting creep stress (if such a stress 
exists) for parts working under elevated temperature 
conditions. Alternatively, as suggested by Mr. 
Baumann, if the limiting creep stress is too low, 
all we can do is to ensure that the rate of creep is 
sufficiently small to give a reasonable life to the part. 

Clearly, (i) applies to the majority of cases. 

I am, sir, 
Yours faithfully, 
L. E. Apams, B.Sc. (Eng.) Lond., 
A.M.I.N.A, 
29, Wellfield Road, Dial Stone Lane, 
Stockport, Ches. 
January 6, 1932. 








DRIVING STRESSES IN PILES. 
To Tue Eprror or ENGINEERING. 

Str,—Driving piles to refusal, as commonly practised. 
is liable to be accompanied by damage to the pile, 
but by giving a blow of limited energy this may be 
avoided and more definite results assured. It seems 
reasonable to require, also, that, when driven, the pile 
itself should not be liable to further penetration, which 
seems to call for a two-fold factor of safety, one to 
safeguard the integrity of the pile, and another, 
independent of this, to ensure no further sinking. 

By the method now proposed, it is suggested that 
compressive stress on the pile“shall not exceed one- 
third of the ultimate, giving for the pile a factor of 
three, with a further factor of the same amount (or 
possibly less) against any further entry, and an overall 
factor of perhaps nine. 

When the monkey strikes a pile, and is brought to 
rest, the whole of the kinetic energy it possessed prior 
to contact has been transferred to the pile. If we 
assume that the pile is compressed uniformly through- 
out its whole length, the work stored up in it for a given 


stress f will be 44‘, where J denotes the length of 


the pile in inches, A the area of its cross-section in 
square inches and E the modulus of elasticity of the 





right down by means of hand excavation in the dry. | material. Equating this to the energy of the blow, 
| we get 
_— , Aftl 
HANGE OF ApprRESS.—Messrs. The Wadley Manu- | ) wh. (1) 
facturing Company, Limited, have removed their City E 
offices from Spencer House, 4, South-place, Moorgate, | where w denotes the weight of the tup in lb., and A the 
London, E.C.2, to their works at 25, Hackney-road, | height of fall in inches. Take, for example, a timber 


London, E.2. 


| pile 30 ft. (360 in.) long, and measuring 12 in. by 12 in. 


Tur Ww Cc The Worshipful C }in cross section. Let E be 1,620,000 lb. per sq. in., 
UaNED RK TIONS. — rshipful Co . , 
pany of AR a re a recently ited er | and f be taken as 1,800 lb. per square inch, whilst the 


culars regarding their 4lst prize competition in turned | | weight of the tup is 1,000 Ib. — % (h0008 — 

work, to be held in April, 1932. The competition is the height of fall should not exceed x (1, = 

divided up into a number of sections and classes, and 2 x 1,620,000 x 1,000 

covers turning in wood, ivory, and other non-metallic | = 51-8in. The total resistance developed will be 1,800 

materials, and in metals and alloys. It is open to work-| x 144 = 115 tons, or for security against further 

—= apprentices, students and also amateurs, and silver | penetration, say, 38 tons. 

and bronze medals and money prizes are among the | : b 

awards, All objects for the competition must be | Formule “4 " © yet is the form 
A xX 
— 





delivered free at the Mansion House, London, E.C. x | Ls ; 
addressed to the Honorary Secretary, The Turners « O <= drop of money in £6. . 
feel y’s Prize Competition, not later than Saturday, | 
2, next. Entrance forms and further Rrenshipta | 
aed equal always to 


| f and E for different pile materials, will be found to 


(2) 
where L is now expressed in feet and C is a constant 
2 

ae which, with changing values for 


a be obtained on application to the Clerk, 
Company of Turners, Broad-street House, Old 
Street, London, E.C.2. 


vary considerably, being anything from 6 for steel, 
to 0-5 for reinforced concrete (A in this? case is equi- 
valent concrete area). 

It is further suggested that, where the resistance to 
driving is due solely to friction, the length in (2) should 
be taken as L — 4 of entry into the ground, or, for 
complete entry, $L. With heavy piles, inertia effects 
should perhaps be allowed for, but these will not be 
of importance in the case of piles driven to refusal in 
which acceleration does not materially affect the whole 
mass. When a dolly is used for driving reinforced- 
concrete piles, it will have an effect similar to an 
increase in the pile length. 

It is very generally understood that the less the 
velocity of the monkey on contact with the pile top 
the better, the drive being then more of the nature of 
a push, with less damage to the pile head. It is 
desirable that the monkey should be of a weight not 
less than that of the pile. 

In soft ground it may not be practicable to develop 
stress in the pile as great as is considered above, in 
which case an arbitrary reduction of the stress limit, 
with a corresponding reduction of the drop and- load 
carried, must be adopted to make the refusal test 
available. Trial piles may be necessary. 

The method of treatment outlined above, though not 
based on Rankine’s formula, is in essence akin to it, 
if we eliminate the “set” introduced into his expres- 
sion, by giving it zero value. He, however, assumes 
that the pile is restrained from sinking by friction on 
its sides, and does not insist on any need to limit the 
blow to save the pile from damage, which, in the present 
writer’s judgment, is of vital importance. He does, 
however, clearly indicate the ultimate resistance 
developed in driving, so that there appears to be but 
little originality in the above treatment. It is pro- 
bable that Rankine’s formula would. be more used, 
but that it is made needlessly complex by introducing 
the observed set at the last blow, instead of making 
‘ refusal ’’ a measure of the “ drop” it is prudent to 
adopt for a given monkey weight and an agreed stress. 

Yours faithfully, 








W. H. THorpe. 
London, 
January 11, 1932. 
ARTESIAN WELL AT VIRGINIA 


WATER. 


Some six years ago an attempt was made to obtain 
a supply of water by means of an Artesian well at. the 
Holloway Sanatorium, Virginia Water, Surrey, but 
the operations were not successful. Recently a second 
attempt has been made, with highly satisfactory results, 
and adequate supplies of water of excellent quality 
have been made available. The work of drilling the 
new well was entrusted to Messrs. Le Grand, Sutcliff 
and Gell, Limited, Southall, Middlesex, who found it 
necessary to go down to a depth of 1,416 ft. in order 
to strike the ' water- -bearing cratum, in this: imetance 


. aa Thickness of Drifling 

Nature of Strata. Strata. Depth. 

Ft. in. Ft. in. 

Surface soil 5 0 5 0 
Bagshot sands 21 0 26 0 
Blue clay and claystones wn 376 0 2 0 
Woolwich and Reading beds .. 41 0 443 «0 
Conglomerate and brown sand» 2 6 45 «6 
Mottled clay . oe ‘ 37 («0 482 6 
Green flints wt are ae 0 6 483 0 
Chalk flints 233 0 | 716 0 
Middle chalk (?) — 250 0 | 966 0 
Lower chalk oa 173 0 1,139 0 
Upper greensand 25 O 1,164 0 
Gault and nodules 215 0 1,379 0 
Lower greensand oy F 1,416 7 


the lower greensand formation. As the result of the 
drilling operations an overflowing water supply of over 
20,000 gallons per hour has been obtained at a pressure 
of 25 Ib. per square inch. Analyses have shown that 
the water is of excellent quality and suitable for all 
domestic purposes. The bore-hole has been lined 
from the top to the bottom with 7}-in. steel tubing, 
and the flow of water is controlled by 
at the top of the bore-hole. The succession of strata 
passed through during the boring operations is given 
in the accompanying table. 


means of valves 


Twenty-Five Years’ ENGINEERING Procress tn How. 
LAND.—The current issue of the Polytechniach Weekblad, 
which is published by Messrs. Holdert and Company, 
Amsterdam, contains a series of articles dealing with the 
engineering progress that has taken ws e in Holland 
during the past twenty-five years. This period, inci- 
dentally, represents the life of the journal, which came 
into being in 1906 as a free advertising sheet, though 
for many years it has been a technical journal of a 
more normal character. The information in the present 
issue is an interesting record of the engineering develop- 
ment of the country during the period under review, 
indicating the part that native engineers have played in 





achieving thia. 
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LABOUR NOTES. 


By 15 votes to three, the recommendations of the 
Unemployment Committee of the International Labour 
Organisation were adopted by the Governing Body at 
a meeting in Geneva, on Thursday, last week. These 
recommendations, after urging the active exploration 
of every possibility of decreasing unemployment, both 
nationally and through international organisation, 
suggested the application of the principles of the 
Washington Convention, so as to constitute a solid 
framework for a number of other proposals, including a 
reduction in the number of working hours per indi- 
vidual, and quoted in this connection the week of 
forty hours distributed equally over five days. 


According to The Times correspondent at Geneva, 
Mr. Leggett, the British Government representative, 
who opposed the recommendation, said that while the 
idea of spreading the amount of employment available 
over the greatest number of workpeople, consistent 
with a reasonable degree of efficiency, might be useful 
for dealing with a short-period “ slump,” the British 
Government's experience during the last ten years was 
that it did not provide the solution for a long-term 
depression, or for dealing with an industry which had 
definitely contracted. As soon as short-time working 
became more than a temporary expedient, the question 
of wages assumed a vital importance. Short-time 
working, in any case, would increase overhead charges. 
If there was a reduction proportionate to the reduction 
in hours, there would be a danger of the standard of 
life being permanently lowered. As he understood the 
position, it was that in every country, at the moment, 
workers were taking a stand to prevent their standard 
from being lowered. The committee, in the opinion of 
the British Government, had not fully considered all 
that the resolution meant. If the Governing Body were 
going to issue a recommendation for a shorter working 
week, it should at least know, in one industry at any 
rate, what would be the effect of such a policy. The 
British Government was unable to see in the resolution 
a contribution such as would be expected from the 
Governing Body of the International Labour Organisa- 
tion, at a time of great trouble both for the countries 
and for the workers. a 

Mr. Kirkaldy (British employers’ delegate), after 
having expressed entire disagreement with a suggestion 
that overtime should be abolished, asked for the exact 
meaning of the phrase in the resolution reading “ with 
a view to redistributing employment among as large 
a number of workers as possible, while at the same 
time preserving the satisfactory working of the estab- 
lishment and maintaining the individual earnings of the 
workers at an adequate level.” Did it mean that 
there was to be a reduction in wages when hours were 
shortened ? Did it mean that there would be no 
reduction in wages, or that the reduction, if any, was 
to be proportional to the reduction in hours? For his 
part, he could not see how a reduction to a forty-hour 
week could avoid a reduction in wages. What hope 
was there in any case of the International Labour 
Organisation regulating hours internationally, on the 
basis of forty hours a week, when it had proved incapable 
of regulating hours internationally on a forty-eight 
hours basis? For this reason he could not support the 
resolution 


Mr. Hayday (representative of British labour) held 
that great care must be taken to avoid any step that 
would result in a possible reduction in the standard of 
living at present existing in various countries. If the 
principle of a forty-hour week was one of the measures 
applied, he would emphatically hold the opinion that 
those forty hours should at least carry the same weekly 
earnings to the individual as the existing number of 
hours carried. In supporting the resolution, the last 
thing in his mind was that it should be used for reducing 
the workers’ standard of living in various countries. 
The Datch employers’ delegate also opposed the 
recommendation. al 

The Spanish Ministry of Public Works recently 
stated that there must be vell over 500,000 persons out 
of work in Spain. This appears to have been based 
on information gathered by the General Union of 
Workers, which recently circularised the 4,000 unions, 
with 1,000,000 members, affiliated to the Socialist 
Party. Of the million members, 368,000 were unem- 


ployed, the largest group being 132,000 field labourers. | 


At the end of December, 27,278 members of the 
Boiler Makers and Iron and Steel Shipbuilders’ Society 
were “signing the books,” compared with 27,050 a 
month earlier. 
superannuation benefit was 5,177 compared with 5,171, 
and the number in receipt of sick benefit 1,449, com- 


6,7521. 1s. 6d.; in November they were 6,0511. 1s. 8d- 
In most cases, branches included five weeks’ expenses 
in December. 





In accordance with the rules of the Boiler Makers 
and Iron and Steel Shipbuilders’ Society, the chairman 
of the executive council is elected by the Society for 
a period of three years. Mr. M. Hodgson, the present 
occupant of the office, was elected three years ago, 
and, consequently, his term of office recently expired. 
All the other members of the council being desirous 
that Mr. Hodgson should continue in office, did not 
allow their names to be put forward for the position. 
Mr. Hodgson has, therefore, been declared re-elected 
as chairman for a further term of three years. 


Writing in the January issue of the official organ 
of the Electrical Trades Union, “ J. R.” says :—“ Due 
partly to the holidays, there has been no change to 
report in employment, except that there have been the 
usual seasonal discharges, and we appear to be in for 
a very bad January. At the best of times January is 
not a good month for the workers, but the present 
one looks like being the worst ever.” 


After reviewing the cost-of-living figures for 1931, 
the National Joint Council for the Building Industry, 
last week decided unanimously that, on and from 
February 1, the rates of wages payable to craftsmen 
and labourers engaged in the building industry shall 
be decreased by $d. an hour. The rate payable to 
labourers in any grade is not, however, to be less than 
75 per cent. of the craftsmen’s rate. The Council 
made re-gradings, involving a relatively higher wage- 
classification in 23 districts, one exceptional rate, and 
three first gradings. The Council also approved a 
re-drafted version of the National Joint Agreement 
governing wages and conditions in the building industry. 


The Ministry of Labour Gazette states that employ- 
ment continued to improve in most industries during 
December. Among workpeople insured against un- 
employment in Great Britain and Northern Ireland 
the percentage unemployed in all industries, taken 
together, was 20-9 at December 21, 1931, as compared 
with 21-4 at November 23, 1931, and 20-2 at Decem- 
ber 22, 1930. For males alone, the percentage at 
December 2], 1931, was 23-2, and for females, 15-0. 
At November 23, 1931, the corresponding percentages 
were 23-6 and 15-9. It is estimated that on Decem- 
ber 21, 1931, there were approximately 9,592,600 
insured persons, aged 16 to 64, in work in Great Britain. 
This was 82,000 more than a month before, and 
118,000 more than a year before. 


At December 21, 1931, there were 2,002,464 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 67,978 
less than a month before, but 321,318 more than a 
year before. The total on December 21, 1931, included 
1,611,749 men, 52,206 boys, 302,919 women, and 35,590 
girls. It was made up approximately of 941,059 
insured persons with claims for insurance benefit, 
777,645 applicants for transitional payments, 177,873 
other insured persons not in receipt of insurance 
benefit or transitional payments, and 105,887 uninsured 
persons. 

There were registered as unemployed in Great 
Britain, 291,723 men, 7,407 boys, 98,913 women, and 
5,389 girls, who were on short time or were otherwise 
suspended from work on the definite understanding 
that they were shortly to return to their former employ- 
ment. The total of 403,432 was 32,273 less than a 
month before, and 223,296 less than a year before. It 
included 345,591 insured persons with claims for in- 
surance benefit, 35,171 applicants for transitional 
payments, and 22,670 persons not in receipt of insur- 
ance benefit or transitional payments. Of persons who 
normally seek a livelihood by means of jobs of short 
| duration, there were on the registers in Great Britain 

102,338 men, 170 boys, 1,508 women, and 9 girls; 
| these are mainly employed in dock, harbour, river and 
jcanal service. The total of 104,025 was 4,943 less than 
}a@ month before, but 3,528 more than a year before. 
It included 75,734 insured persons with claims for 
insurance benefit, 27,228 applicants for transitional 
| payments, and 1,063 persons not in receipt of insurance 
| benefit or transitional payments. 








| Employment improved in coal mining and in general 
| engineering, in glass and glass bottle manufacture, 
| in most of the metal trades, in all the textile industries 
except hosiery manufacture, in the tailoring, paper, 


The number of members in receipt of | entertainment, and distributitve trades, and in dock 


and harbour, road transport, and hotel and boarding- 
house services. On the other hand, employment 


pared with 1,370. The expenses in December were | declined in the pottery, pig-iron, tinplate, and boot 





and shoe industries, in marine engineering, and in the 
building indastry. 





In the industries”for which¥statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
December, resulted in a decrease of 4,0001. in the 
weekly full-time wages of 53,000 workpeople, and in an 
increase of 2,3751. in those of 34,500 workpeople. The 
greater part of the increases took effect as the result 
of the operation of cost-of-living sliding scales. The 
largest bodies of workpeople affected by’ decreases 
included iron puddlers and iron and steel millmen in 
the Midlands, men and boys employed in the paint, 
colour, and varnish industry, and workpeople employed 
in the dyeing and dry-cleaning industry. Those 
affected by increases included coal miners in Warwick- 
shire, electrical cable makers and chain makers. The 
changes so far reported, as having come into operation 
during 1931, have resulted in total net decreases of 
nearly 405,0001. in the weekly full-time wages of about 
3,000,000 workpeople, and in net increases of 5,000/. 
in those of 46,000 workpeople. 


The number of trade disputes, involving stoppages 
of work, reported to the Department as beginning in 
December, was 16. In addition, 10 disputes which 
began before December were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in December (including 
workpeople thrown out of work at the establishments 
where the disputes occurred, but not themselves parties 
to the disputes) was about 6,100, and the aggregate 
duration of all disputes in December was about 52,000 
working days. The aggregate duration of all disputes 
in progress in 1931 was about 6,985,000 working days, 
and the total number of workpeople involved in these 
disputes was about 492,000 The figures for 1930 were 
4,399,000 days and 309,000 workpeople, respectively. 


As the result of informal conversations on the 
more-lcoms question during last week-end, which 
were reported to the annual meeting in Manchester, 
on Tuesday, of the Central Committee of the Cotton 
Spinners’ and Manufacturers’ Association, it was 
agreed to resume the joint conference on the subject 
with representatives of the Weavers’ Amalgamation. 
The meeting took place yesterday, but at the time this 
issue went to press no official news was available as to 
the result. The deadlock had been due to the insistence 
by the employers on the withdrawal by the Weavers’ 
Amalgamation of the two first clauses of their pro- 
posals. These demanded a specified minimum wage 
for ordinary work, with percentage additions for wider 
and finer cloths. The operatives were understood to be 
willing to proceed to the discussion of the other clauses, 
leaving the decision on the first and second, for the time 
being, in abeyance. 


Representatives of the management of the Under- 
ground Railway Group and representatives of the 
National Union of Railwaymen, Associated Society of 
Locomotive Engineers and Firemen, and Railway 
Clerks’ Association met on Monday to consider the 
proposed wages reduction. An official statement issued 
after the meeting did not mention the amount of the 
desired reduction. It stated that the discussion had 
turned on the financial position of the companies, and 
that it was to be continued when further information 
for which the unions had asked, is available. The 
parties are to meet again on February |. 


The companies will discuss the proposals as they 
affect the omnibus men with the Transport and 
General Workers’ Union, and the wages of the tramway 
men will be considered by the National Joint Council 
for the Tramways Industry, as part of the general 
application by all undertakings of this character for a 
reduction of labour costs. The wages of the power 
house staffs are governed by an award of the Industrial 
Court. 


The 7'imes correspondent at Geneva states that at a 
meeting, on Friday last, of the Governing Body of the 
International Labour Organisation, a lively debate, 
opened by Herr Vogel, the German employers’ delegate, 
took place on the report of the inquiry upon the cost 
of maintaining, in various European cities, the standard 
of living enjoyed in 1929 by the lowest paid workers 
in the Ford factory at Detroit. It was argued, and 
admitted, that the report should have been submitted 
to the Governing Body before publication, and further 
argued that the Governments interested should have 
had the opportunity to check the figures. The Director 
of the International Labour Office agreed to suspend 
the issue of the second edition in English, and to hold 
up the publication of the editions in French and 
German until after a committee of inquiry had met. 
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CONTACTOR-BREAK CONTROL GEAR. 


CONSTRUCTED BY 


MESSRS. BROOKHIRST SWITCHGEAR, LIMITED, CHESTER. 























Fie. 1. 


CONTACTOR-BREAK ALTERNATING | 
CURRENTI-MOTOR CONTROL GEAR. | 


Aw alternative to the ordinary air-break switch- 
gear for controlling alternating current motors and to 
the oil-immersed equipment, which is frequently used for 
the same purpose, is provided by the contactor-break 
gear which has recently been put on the market by 
Messrs. Brookhirst Switchgear, Limited, Chester. 
This equipment, which is adaptable to straight-on, 
star-delta, primary-resistance, auto-transformer and 
stator rotor resistance starters, and is intended for 
use with motors having outputs up to 200 h.p. at 
550 volts, embodies, as its name implies, a triple-pole 
electrically operated contactor, on which the circuit 
is normally made or broken, together with the ordinary 
starter or starter switch. 

The advantages claimed for this apparatus are that 
the circuit is rapidly made or broken on all three | 
phases independently of the operator and that the 
contacts, being always visible, can be inspected and, 
if necessary, repaired without trouble or loss of time. 

A view of the contactor, which is common to all 
forms of starter mentioned, is given in Fig. 3. As 
will be seen, its contacts are of the rolling-butt type, 
their shape being such that any bounce on closing is 
eliminated, while the mass of metal present at the 
effective spot cools the arc when the circuit is broken, 
thus reducing burning and wear to a minimum and 
preventing rapid deterioration. The rolling action, 
which takes place as the contactor is closed, ensures 
that the contacts are held under pressure at a different 
point from that at which the circuit is broken, thus 
maintaining a good contact under running conditions. 
This action is assisted by large laminated flat springs 
of high-quality steel, which have been designed so that 
they maintain an almost constant pressure throughout 
their movement. At breaking, these springs force the 
contacts apart at the maximum spring pressure, so that 
a clear quick break is obtained. The three contactor 
levers are clamped to a common insulated spindle, 
which is rotated in long split bearings by the operating 
magnet. The fixed and moving parts of this magnet, 
which is connected across the mains, are formed of 
insulated sheet steel laminations, the latter being | 
secured to frames which, in turn, are carried on the | 
spindle. Connection with the outside circuit is made | 
by heavy flexible copper braids, which are arranged | 
so that chafing and breaking are prevented. 














Fia. 2. 








Fie. 3. 


glazed front door. This case can be arranged for 
floor mounting in all sizes, and for wall mounting in 
the smaller sizes. Above the contactor is the star- 
delta switch, which is operated through a link motion 
by a handle from outside the casing. To start the 
motor this switch, which has no “ off’ position, is 
thrown over, so that the motor is connected in star, 
and the starting button is pressed, thus energising the 
contactor coil and closing the contactor. At the end 
of the accelerating period the switch is altered, so that 
the motor is connected in delta, the contactor coil 
being then energised direct from the mains, so that the 
starting button can be released. This coil also acts 
as a no-volt release, as should the supply fail it is 
de-energised and the contactor therefore opens. The 
contactor can also be tripped by a second, “ stop,” 
button on the outside of the case. If the starting 
button is released before the switch is thrown over to 
delta the contactor will open, thus enabling the motor 
to be “inched,” if desired. An electrical interlock 
in the operating coil circuit prevents the contactor 
from being closed, unless the switch is in the star 
position. 

The application of this contactor to the other 
forms of starter mentioned need not be described 
in detail. It will be sufficient to say that in the case 
of slip-ring motors a pivoted handle on the starter 
drum is provided which when raised into its operating 
position can be ratchetted forward step-by-step, thus 
gradually cutting out the resistance. When the full-on 
position is reached, this handle can be released, but 
if it is allowed to slip in any intermediate position the 
contactor will open. Any possibility of the motor 
being run with the starting resistance in circuit is, 
therefore, avoided. 

The most interesting feature about this gear is, 
however, the method adopted for protecting the motor 
it controls both from sustained overloads and faults. 
For the former purpose the thermal overhead trips, 
which can be seen below the fuses in Fig. 1, and are 


A triple-pole contactor of this design, assembled in| also illustrated in Fig. 2, are used. They consist, 
& star-delta starter, is illustrated in Fig. 1, the unit| essentially, of a spiral of thick wire, through which 


being housed in a dust-proof iron case with a hinged|the phase currents pass. 


Above and surrounding 





each of these coils is a frame which carries a bi-metal 
strip, the latter being arranged so that it bends upwards 
as the current increases. The result is that after a 
given overload has been sustained for a predetermined 
time, the strip will operate the trip and cause the 
main contactor to open. The circuit will, of course, 
be opened in the same way if a greater overload 
has been sustained for a shorter period or a smaller 
overload for a longer time. The time-temperature 
principle, on which this system of protection is 
designed, is, it is claimed, highly dependable, since 
in given circumstances the heating element can 
be designed to heat up at approximately the same rate 
as the motor windings. Full advantage can, therefore, 
be taken of the limits of temperatures and overloads 
which the motor is capable of sustaining. 

On the other hand, the motor is protected against 
short-circuits by the cartridge fuses, which are visible 
just below the main contactor in Fig. 1. These fuses 
have a rupturing capacity of 25,000 kv.-a. at 440 volts, 
and are designed to open the circuit under short-circuit 
conditions independently of the main contactor. They 
are secured in position in their holders by a hollow 
fixing screw, through which the tell tale, which shows 
their condition, can be seen. We understand that tests 
show that these fuses will clear a short-circuit of 
25,000 kv.-a. in 0-005 seconds, which is a great deal more 
rapid than the time of operation of the thermal trip. 
They also give a relatively cheap starter a rupturing 
capacity which could otherwise only be obtained by 
using an expensive circuit-breaker and ensure that 
only the faulty motor is cut out of circuit. 

The blowing of the fuses, of course, causes the no- 
voltage trip on the contactor to operate and the latter 
to open, but this obviously takes place with the lines 
dead. In effect, therefore, there are two different 
sets of protective equipment to cater for two different 
sets of conditions. The thermal trip is provided solely 
to deal with sustained overload, and is therefore able 
to operate with greater accuracy than when it is 
also required to deal with fault conditions, while the 
fuses deal exclusively with fault conditions and can 
be rated accordingly. 

In conclusion, it may be added that to prevent 
accidental contact with live parts an isolating switch 
is installed in a separate compartment below the fuses. 
This compartment is closed by a hinged door, which 
can only be opened by an authorised person, while 
the housing itself cannot be opened, nor the contactor 
and other equipment exposed, unless the isolating 
switch is off. Both the inner and outer door jmust 
be closed before the isolator can be replaced in its 
“on” position. 








THE BASIC LAW OF THE WET 
AND DRY BULB HYGROMETER 
AT TEMPERATURES FROM 40 DEG. 
TO 100 DEG. C. 


By J. H. Awbery, B.A., B.Sc., and Dr. Ezer GrirFirus, 
F.R.S. 

PRACTICAL experience with various hygrometers 
has shown that the wet and dry bulb type is particu- 
larly well adapted for certain classes of measurements, 
such as, for example, the determination of humidity in 
a region of higher temperatures and where observations 
have to be taken from some point outside the heated 
zone. The wet and dry bulb is also a convenient form 
of hygrometer for adaptation to the control of humidity, 
and consequently we find that the majority of the 
appliances developed for the operation of kilns for the 
drying of timber are based upon the wet and dry bulb 
principle. Whilst much attention has been given to 
the development of the mechanical side of this form of 
hygrometer, comparatively little has been done to 
establish the validity of the basic formule by means of 
which the observations with this instrument are reduced 
to relative humidities. 

The best-known tables for use with the ventilated 
type of psychrometer are those published by the 
Prussian Meteorological Institute, which extend to a 
maximum temperature of 40 deg. C. only for the dry 
bulb. Of tables proceeding to 100 deg. C., only two 
are known to us:—one, prepared by the staff of 
Messrs. A. B. Cleworth, is published by Francis and 
Taylor, and the other, in the form of a chart, was 
prepared by Tiemann and is to be found in his book on 
the Kiln Drying of Timber. The Cleworth book of tables 
gives no information about its mode of preparation, 
nor any indication as to the degree of ventilation of the 
wet bulb to which the tables apply. Tiemann’s chart 
is stated to have been constructed by extrapolation 
from determinations at lower temperatures, and to have 
been checked by experiment at a few points, but no 
details of such tests are available. It was, therefore, 
deemed advisable to carry out a systematic study of 
the fully-ventilated instrument in the temperature 


KY Paper read before Section A of the British Associa- 





tion, London, on September 25, 1931. Abridged. 


ENGINEERING. 


[JAN. 22, 1932. 





114 





range 40 deg. to 100 deg. C., so that tables could be 
prepared depending directly on the results of experi- 
ment. For the purpose of this investigation, the 
actual humidity was measured by two independent 
methods, (a) the dew-point method, and (6) the 
gravimetric method. 

The apparatus was arranged to deliver a stream of air, 
initially heated and then mixed with steam to raise 
its humidity to an appropriate value, into a vessel 
containing the wet and dry bulb thermometers and the 
dew-point apparatus, together with means for aspiring 
samples of the air at the same point for gravimetric 
determinations. A section of the apparatus, omitting 


the details of the measuring instruments, is shown in | 


Fig. 1. The boiler had a capacity of 30 gallons; 
it was lagged with magnesia and was provided with 
four immersion heaters rated at 7 kw. total, the rate 
of production of steam being controlled by the energy 
input. Since the heat losses from the tank were 
small, the delivery of steam was under accurate 
control through the electrical input. Air from the 
room was taken in a blower of the Sturtevant type, 
after which it was heated on its way to the junction 
with the steam supply. This heating was essential, 
since two variables had to be controlled separately, 
viz., the dry-bulb temperature and the relative 
humidity. Care had to be taken to ensure thorough 
mixing, since experience showed that ‘‘ patchiness”’ 
was liable to occur, and it should also be mentioned 
that all pipes were thoroughly lagged with cotton 
wool. 

The air stream next passed into the measuring 
apparatus, shown in detail in Fig. 2. To obtain thermal 
insulation and yet permit observation of a dew point 
thimble, it was found convenient to use a vacuum 


flask about 40 em. deep and 11 em. internal diameter ; | 


centrally within it was a glass tube 6 cm. in diameter 
and divided down the middle by a thin strip of mica 
sheet. The tube carrying the air stream to the 
measuring apparatus entered the glass tube through a 
brass fitting on the vacuum vessel. The delivery of the 
air was down the central tube from this point, the air 
passing up around the outside of the glass, thus jacket- 
ing the latter and preventing heat losses from its 
contents, after which it was led away to waste as shown 
in Fig. 1. The glass tube is the central point to which 
the rest of the apparatus is auxiliary. 
wet and dry bulb thermometers under study, as well 
as a dew-point thimble and a sampling tube for with- 
drawing air to an absorption hygrometer. 
dew-point instrument withdraws moisture from the 
air, whilst the wet-bulb thermometer is liable to raise 
its humidity, these two instruments were placed on 
opposite sides of the mica sheet. The wet-bulb 
thermometer, at these temperatures, dries rather 
rapidly, and it was found necessary to provide a 
continuous slow feed to the muslin jacket. It should be 
mentioned that tests were made when the apparatus 
was set up, to ensure that the air speed past the wet 
bulb exceeded 3 metres per second. It is not usual to 
operate a dew-point thimble in a rapid stream of air, 
and observations were found to be greatly facilitated 
by fixing a small glass shield, pierced with holes, 
around the silver thimble. The liquid used in the 
tube was ether at lower temperatures, but at higher 
temperatures this evaporated too quickly and a 
mixture of ether and alcohol or alcohol and water 
was found convenient. Cooling was by the usual 
method of bubbling air through the liquid in the 
silver thimble. All the thermometers were calibrated 
for fixed immersion, and their height was such that 
the top of the mercury column projected out of the 
glass vessels. 

Observations on the wet and dry bulb instrument 
and on the dew point are of necessity discontinuous, 
whilst the absorption method is not so. Thus a small 
part of the air stream entering the measuring vessel 
was led off to the absorption tubes for the whole 
duration of each experiment, passing along the tube 
seen in the figure, through three absorption tubes, and 
thence to a large aspirator of known volume. That 
part of the tube leading to the absorption tubes which 
was outside the vacuum vessel was jacketed with hot 
air from the vacuum vessel, so as to ensure that no 
condensation, leading to loss of water, took place 
before the absorption tubes were reached. The latter 
were in the form of U-tubes and were charged with 
pumice soaked with concentrated sulphuric acid, 
prepared by heating the pumice to bright redness and 
dropping it into the acid. The aspirator, 


ensured a steady flow of air through the absorption | 


apparatus, was of metal and had a capacity of about 
20 litres. 
permissible since the air had at this stage passed the 
absorption tubes, and water vapour would not diffuse 
back against the air stream. In any case, such a 


possible source of error would have been revealed, 
since in each case care was taken to note that the third 
of the absorption tubes did not change appreciably 
in weight. 


It contained the | 


Since the | 


which | 


It was operated with water, which was | 


Before commencing an experiment, the warm air was 
allowed to flow for some time before the steam was 
turned on, since otherwise the cold surfaces of the glass 
vessels tended to deposit moisture when the mixed 
air was admitted. After the steam flow had been 
turned on, conditions were allowed to become steady, 
and after this preliminary period, the aspirator tap 
was opened and observations on the dew point and on 
| the wet and dry bulb thermometers begun. In most 
experiments, the time for the aspirator to empty was 
of the order of half-an-hour, and during this period 
about ten observations of the wet and dry bulb instru- 
ments, and about 45 or 50 of the dew point, were taken. 


































































experiment, the temperature of the air in the aspirator 
was 14-7 deg. C. (corrected), and the pressure there 
was 16 cm. of water below atmospheric, the barometer 
standing at 755-7 mm. of mercury. After correction 
for emergent stem and calibration errors, the various 
temperatures became:—dry bulb 85-6, deg. C., 
wet bulb 60-2, deg. C., and dew point 58-2, deg. C. 

To calculate the relative humidity from the dew 
point observations, we have: saturation vapour 
pressure at 58-20 deg. C. = 141-3 mm., and at 85-68 
deg. C. = 445-8 mm., whence the relative humidity 
is 141-3/445-8 = 31-7 per cent. Throughout, the 
vapour pressure of water as a function of temperature 
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When the water meniscus in the aspirator reached a 
definite mark in a glass tube projecting from its base, 


and the pressure and temperature in the aspirator 
noted. The absorption tubes were weighed in the 
usual manner after being allowed to cool. 

A typical experiment will serve to show the order of 
the quantities involved, and the corrections applied. 





10 observations of dry bulb Max 85 
Mean 85-7, deg. C. Min, 85 

10 observations of wet bulb : 
60-3, deg. C. Min. 60 


Max. 58 


| 
| Mean 
] 
| Min, = 57 


62 observations of dew point: 


Mean = 58-2, deg. C. 


The variations in the dry and wet bulbs were parallel | 


to each other, due to a slow drift in the room tempera- 
ture. 
3-314 gm., including 0-008 in the third tube (a value 
lrather above the average). At the conclusion of the 


the flow was stopped, the absorption tubes plugged up 


The gain in weight of the absorption tubes was | 
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|has been taken from the Wérmetabellen published by 
the Reichsanstalt. 

From the gravimetric observations, we have the 
| known volume of the aspirator as 20,225 c.c., deter- 
| mined on several occasions by weighing the water 
| required to fill it. Thus, the volume of air drawn 
| through the absorption tubes is 20,225 c.c. after re- 
| saturation and at a total pressure of (755-7 - Led mm. 
of mercury and a temperature of 14-7 deg. C. The 
actual volume at the dry-bulb temperature (85-7 
deg. C.) and at barometric pressure is thus : 
160 
13-6” 
756— 141’ 


756 — 13 


273-1 + 85-7 | 
273-1 + 14-7 © 
| since the partial pressure of the water vapour when 
the air is in the aspirator is saturation pressure at 14-7 
deg. C. (i.e., 13 mm. mercury) and the partial pressure 
of the water vapour at the measuring instruments !s 
| that corresponding to the dew point (ie., 141 mm. 
|mercury). This reduces to 29,970 c.c. of dry (and, 
| therefore, by Dalton’s law), of moist air, at the dry-bulb 
temperature of 85-7 deg. C. and a barometric pressure 
|of 756 mm. of mercury. This gave up 3-314 gm. of 
water, so that initially the moisture content in grams 
| per cubic metre must have been 110-6. 

Now the saturation moisture content, in grams per 


20,225 
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| pated against wet-bulb depression. Points taken 


¥ rom the smoothed curves of Fig. 5 have the advantage 
10 TON STEAM TRACTOR. j that they join smoothly on to the well-established 

| tables prepared for use at lower temperatures, and they 
CONSTRUCTED BY MESSRS. FODENS, LIMITED, ENGINEERS, SANDBACH. are, in consequence, tabulated as our final smoothed 


| values, in Table IT. 

Although these values are given to tenths of one 
| per cent. relative humidity, it is not to be assumed that 
they are reliable to better than 1 per cent. The 
additional figure is given to assist those who wish to 
plot the results or to prepare more detailed tables, 
using Table II, which is only a skeleton, as the basis. 
In any application of the results, the values, whether 
interpolated or not, should be rounded off to the nearest 
| 1 per cent. 

We have to thank the Superintendent of the Physics 
Department of the National Physical Laboratory, 
for the facilities necessary to carry out this work. 
Mr. A. Snow assisted in the design of the apparatus 

|and with the initial observations, whilst Mr. M. J. 
Hickman assisted with the greater number, and sug- 
| gested useful modifications in the apparatus. 
Ee. . Ras 


'10-TON FODEN STEAM TRACTOR. 


| A Goop example of the modern application of steam 
for road traction is seen in the accompanying figure, 
which illustrates a haulage tractor fitted with pneumatic 
tyres. This is manufactured by Messrs. Fodens, 
Limited, Elworth Works, Sandbach, and is designed 
to haul a load of 10 to 12 tons when drawing a pneu- 
matically-tyred trailer at the legal speed of 16 m.p.h. 
As will be seen from the figure, the vehicle is provided 
with a saloon pattern cab having an adjustable wind- 
screen, two sliding windows, roof ventilator, &c. 
Behind is a water tank with a capacity of 300 gallons. 
The frame is of steel pressings. The rear axle casing 
is a one-piece nickel steel forging with over-driving 
worm, and axle shafts of the full-floating type. The 
load is taken by semi-elliptic springs above the axle. 
The front axle is a dropped H-section forging with 
wheels and king pin mounted on roller bearings. 
Steering is by Ackermann-type gear with totally- 
enclosed worm and sector and having ball thrust 
bearings. All the wheels are fitted with 36-in. by 8-in. 
pneumatic straight-sided high-pressure tyres. Adjust- 
able service and emergency brakes of the internal 
expanding type are fitted to the rear wheels, and are 
provided with dust covers. The service brake is 
actuated both by a pedal and a steam cylinder. The 
emergency brake, which is used chiefly for parking 

TABLE I. purposes, is controlled solely by a pedal. The tyre- 
ete rm | aca . —— | inflating pump is driven from the engine, with which 
it is engaged by a sliding dog clutch. 
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cubic metre at 85-68 deg. C., is 356-0 from determina- | in exactly the same manner as before, and gave points 
tion at the National Physical Laboratory, so that the} lying much more closely on smooth curves. An 
relative humidity from the gravimetric method is| example is shown in Fig. 4. From curves drawn 
110-6 through them, values were read off at depressions of 
356-0 5, 10, 15, 20, 25, 30, 35, 40, 45 deg. C., for dry bulb 
particular case, agree to 0-6 per cent. relative humidity. | readings of 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 
Determinations were made at 76 dry-bulb tempera- | 100 deg. C., and gave Table I, below, points which were 
tures between 40-3 deg. and 100-6 deg. C., and, as a first doubtful, owing to extrapolation, being enclosed in 
step in the reduction of the data obtained to a system, | brackets. 
the values of the relative humidity were plotted against| At this stage of the reduction, it is known that the 


31-1 per cent. Thus the two methods, in this | 





Wet-bulb 





: Dry- ws, : 

Depression. Dry-bulb temperature. The boiler is of the horizontal semi-water-tube 
- SS type constructed for a working pressure of 275 Ib. 

40 45 50 55 60 65 mt 75 80 85 90 95 100 | Per, Square inch, and hydraulically tested to twice 

deg. C.| deg. C. | deg. C. | deg. C. | deg. C. | deg. C. | deg. C. | deg. C. | deg. C. | deg. C.| deg. C.| deg. C. | deg. C. that pressure. It has a heating surface of 85 sq. ft., 

i * wage, tmepeent __ | tt | i} and a grate area of 3-6 sq. ft., with a water capacity 

Deg. C. —s eo ~ z ae re 3 i | | | of 76 gallons. All the surfaces in the firebox are circu- 
10 a | a | | | soy | cece | cock | os | ose | aes | ae &3°¢ | lar, and there are no stays in the water spaces. The 

15 — 31-5 | 35-8 | 39-7 | 43-0 | 45-0 | 47-3 | 50-0 | 51-0 52-5 | 53-7 | 55-2 | 56-5 | Superheater is of the U-tube type, and is fitted above 

= = (oo) >| oat eet =. | 23 80-6 | 41-4 | 42-9 | 44-8 | 45-9 the water tubes. It gives a final steam temperature 
25 — 5-5 ‘7 | 22-2 | 25- 27: . 32-0 | 33-6 | 35-8 | 36-4 , i i 2. 
30 = s (0-0) | (5-9) 8-6 | 13-2 | 17-1 | 19-2 | 22-0 | 24-2 | 95-7 | 98-0 | 29.2 of 600 deg. F. The feed water is mangers Wy ® double: 

35 - _ = a — | 68 — | 120) — 17-4 | 18-9 | 21-3 | 22-6 | acting pump driven from the engine, with an injector, 

. - = = . _ —_ — — | 11:5 | — | 15-5 | 17-0 | fitted beneath the wagon to ensure its being kept cool, 

. 7 P = = wee ee a — |as a stand-by. A water lifter capable of filling the 


— ; ——— ——————__ — -— ——__ — |tank in 5 minutes is also provided. The engine is a 
two-cylinder double-acting high-pressure engine with 
cylinders 5 in. in diameter by 7 in. stroke. It develops 
90 brake horse-power at 1,000 r.p.m., and is arranged 
Dry-bulb temperature. across the frame so that the valve mechanism is 





TABLE II.—Frvat SmoorHep VALuvUEs. 





Wet-bulb 





Depression. 

fete ; ete pres accessible from one side and the crankcase from the 
} _ | ; Z | # l ~~ | other. The valve gear has a single camshaft actuating 
| 30 deg. C. 40 deg. C. 50 deg. C. | 60 deg. C. 70 deg. C. 80 deg. C. 90 deg. C. 100 deg. C. | poppet valves by rocker arms, and is totally enclosed. 
Deg. C. ae —— —_————_—_— | Three forward running speeds are obtainable by vary- 
5 66-4 70-7 74-3 77-0 79-3 | = g1-0 2-4 83-3 | ing the cut-off on sliding the camshaft, a similar 
10 38-6 46-9 52-9 57-6 | 61-4 64-5 66-9 68-7 |movement alse effecting the reverse. The crankcase 
20 on | Be 4 = } 3 aha 55-9 is of aluminium, and has an inspection cover. Oil 
25 < vedi 10-0 | 18-7 | 25-2 30-1 33-8 4 | level sights are provided. The crankcase and gear box 
30 — _ — 9-9 16-9 22-2 26-0 29-2 are oiled by splash lubrication. The cylinders have 
35 - ) € 5 e428 y Pp ° ° y . 
40 nm wre rm 0) | oo o1 fe 7. a positively driven mechanical lubricator. Tecalemit 
45 ~ A i dea wl (4-0) (8-7) wie grease lubrication is provided to other parts of the 


chassis. 

: The gear box is a separate unit and provides two 
the depression of the wet-bulb for approximately | values in any one vertical column give a smooth curve | speeds with ratios of 4-2 to 1, and 13 to 1 respectively. 
constant dry bulb. Such a curve is shown in Fig. 3,| when plotted against wet-bulb depression, but it is | The sliding pinion is engaged by dogs for the top gear, 
where it will be seen, for example, that a change of | also necessary to ensure that the numbers in a horizontal | and by meshing with the lay-shaft wheel for the bottom 
dry-bulb temperature of about 34-6 deg. C. changes | row give smoothed values against dry-bulb tempera-| gear. With the engine running at 1,100 r.p.m. the 
the relative humidity by 17 per cent. at a depression | ture (which would correspond to a slight shift, or a| gears provide road speeds of 30 m.p.h. and 12 m.p.h. 
of 20 deg. C., and by 18 per cent. at a depression of | slight distortion, as the case may be, in the curves of | The drive is transmitted from the gear box by a shaft 
30 deg. C. Such curves, 14 in number, were used as a | which Fig. 4 is an example). having a universal joint at each end, to a worm 
Hasis, to correct each observation to the relative; The result of plotting the numbers in Table I on this | engaging with a heavy bronze wormwheel connected 
humidity it would have shown had the dry bulb been | basis is shown in Fig. 5, to which, however, additional | with the differential gear, which drives the floating axles 
at the nearest of the round values 40, 45, 50, 55, 60, 65, | points have been added below 40 deg. C., dry bulb. | in the main axle casing. It is claimed that this form 
‘Y, 75, 80, 85, 90, 95, 100 deg. C. without altering the |The lattter points are taken from the Aspirations | of drive retains its mechanical efficiency over a longer 
wet-bulb depression. It is clear, both from the above | Psychrometer-Tafeln referred to in the introduction | period than any other form of transmission. Roller 
example and from the well defined nature of the curve, |The smoothed curves drawn in Fig. 5 do not depart | and ball bearings are fitted to all moving parts where 
Vig. 3, that this alteration will in all cases be small, | appreciably from the points of Table I, and it has been | practicable. All the controls are grouped and within 
“ince no wet bulb had to be altered by more than | assumed that values taken from the smoothed curves | easy reach of the driver when at the steering wheel, the 


2-5 deg. ( : | . ‘ , * 
=-5 deg. C. The adjusted values were next plotted | would still give curves approximately smooth when! camshaft being operated by a lever. The dash-board 
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One-node vibration 947 vibrations per minute. 

Two-node vibration 1,560 ob aa 

With no water entrained in the brake, the frequency 
of the one-node vibration is 949 vibrations per minute. 

The vibration forms with one and two nodes are 
given in Fig. 30 (B), each with their corresponding 
frequency, and were calculated by the modified Giimbel 
|method. The amplitudes given in the table are only 
| relative, unity being assumed at the air-compressor 


TORSIONAL OSCILLATIONS | mass. ; 
OCCURRING IN CRANK-SHAFTS.* | At resonance, the maximum torque per 


| twist at the air compressor for each mode is :-— 


carries ‘the steam-pressure gauge, speedometer and | 
electrical fittings. The electric lighting equipment 
comprises a dynamo, switchboard, and batteries 
operating at 12 volts. Head, side, and tail lights, | 
with an inspection plug-in lamp, water-gauge lamp and | 
dashboard lamp are provided. An outfit of spares, 
tools, &c., is included. 
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By James Brown, C.B.E., Proressor A. L. MELLAnsy, 


D.S8ec., and J. F. SHannon. 


Measurement of Torsional Oscillation.—The dynamical | 


system, for the engines of the Polyphemus, equivalent 

to the air compressor and engine-running gear, flywheel 
Fig..30. 
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First mode 14-55 by 10° Ib.-in., occurring at 
node between masses 4 and 5. 
33-30 by 10° Ib.-in., occurring at 
node between masses 7 and 8. 
Location of Instrument.—Cast-iron stools were fitted 


Second mode.. 


Fig.3i. 





0-9702 and 1-501 respectively. Taking a mean of 
+ 0-33 deg. at the air compressor, the corresponding 
vibration torque at the node between cylinders 3 and 4 
is +4-80 x 10* lb.-in. Since the minimum shaft 
at this section is 16} in. diameter, the maximum stress 
accompanying this vibration is + 5,200 Ib. per square 
inch at the node. 

Similarly, all maximum amplitudes at critical speeds 
have been reduced to a maximum stress basis at the 
corresponding nodes and are plotted in Fig. 33, giving 
graphically a stress interpretation of the torsiographs 
over the whole speed range. So far as possible, for 
speeds close to the critical speeds the stress curve has 
been built up from the torsion diagrams, and they 
indicate the range of vibration. The other critical 
speeds detected were of the 6} order and 8} order one- 
node, and the 13} and 15 order two-node, and are 
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Fic. 31.—Position, aft of brake ; 
double amplitude, 14 mm., equivalent to + 0-48 deg. 


r.p.m., 125; 7} order, 1 node critical. Pulley 


Corresponding amplitude at air compressor, + 0-32 deg. 


Fig32. 
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Fie, 30.—Equivalent Dynamical System of Engine—Flywheel—Brake for Torsional 


Vibration. 
Relative Amplitudes. 


Fie. 32.—Position, aft of flywheel; r.p.m., 123; 7} order, 1 node critical. Pulley 














diameter, 14-49 in, ; double amplitude, 6-3 mm., equivalent to: + 0-33 deg. 
Corresponding amplitude at air compressor, + 0-34 deg. 
Maas No. 1 2 3 4 5 6 7 s 9 
I Node | 1-000 | 0-9966 | 0-8002 | 0-5430 —0-2534 —0-5744 —0-8396 —0-9702 —1-5010 Fig.34. 2 Revs.114-5™n 2 Revs. 113-5 m. 
II Node | 1-000 | 0-9907 | 0-4847 | —0-1473, —1-3483, —1-2087 —0-7547| +0-2973 +-9-2773 . ee i es > 
Tuning 1,500 V.P-_M. 
Fia.33. at positions shown on 
. Fig. 30 (A), to take a | 
Geiger torsiograph. The er j + 
instrument was driven ALS ETAT PSION a a 
from the shaft by torsio- sosse) 13 Vibs.per Cycle 13 Vibs.per Cycle A — 
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Revolutions per Minute. 
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Fi, 33.—Critical Speeds and Additional Torsion 
Stresses. Tests Ashore. 


and brake, was deduced by Messrs. Scotts’ Ship- 
building and Engineering Company, and is shown in 
Fig. 30(A). The equivalent shaft has a uniform diameter 
throughout of 16} in., and the crankshaft flexibility 
was calculated according to Carter's formula.t The 
masses are expressed as polar moments of inertia. 
This equivalent shaft, in its several sections, has the 
same elasticity as the actual shaft, and is used to 
simplify the calculation of the natural frequencies. 

The natural frequencies of the system, with the 
brake running full, are as follows :— 


* Appendix to the Sixth Report of the Marine Oil 
Engines Trials Committee, presented at the Institution 
of Mechanical Engineers, on Friday, November 20, 1931. 
he figure numbers are retained as given in the Report. 
+ Encrveerine, 1928, vol. oxxvi, page 36. 





graph belting. Aft of 
the brake, the belt drive 
was taken from a 22-in. 
diameter coupling boss, 
and just aft of the fly- 
wheel from a 14-49-in. 
diameter shaft. The 


Fic. 34.—Position, aft of flywheel ; r.p.m., 142-3; 6} order, 1 node critical. Pulley 
diameter, 14-49 in. ; double amplitude, < 3 mm., equivalent to < + 0-156 deg. 
Corresponding amplitude at air compressor, < + 0-161 deg. 


(Chance record taken during overload test.) 








dead-centre timing on 
the instrument was ope- 
rated from an electric 
contact located at the 
fuel valve of No. 6 cy- 











linder, operating only at 
the instant of firing for 
this cylinder, thus indi- 
cating a complete cycle 
on the torsiograph re- 
cord. The timing vibra- 
tor, having a frequency of 1,500 per minute, was hand 
operated. 

Shop Records.—Continuous records of the torsional 
oscillation were taken after the official tests, when the 
engine was very slowly accelerated from 60 r.p.m. 
to about 140 r.p.m. and then gradually decelerated. 
For these records the instrument was located aft of 
the brake. After examination of the diagrams, the 
tests were repeated over the same range of speed, but 
maintaining constant speed for several revolutions at 
selected speeds where critical speeds had been previously 
observed. This ensured balanced conditions and gave 
more accurate records. During these tests the circu- 
lating water was shut off from the brake, so that the 
engine was driving against a frictional load. Records 
were taken with the instrument situated aft of the 
flywheel, for comparison. 

Typical records of the maximum amplitude obtained 
at the brake and at the flywheel are given in Figs. 31 
and 32 respectively. The critical shown in these 
figures is seen to be a 7} order, one-node type appearing 
at 123 r.p.m. to 125 r.p.m., and maximum amplitudes 
of vibration of + 0-33 deg. and +0-48 deg. are 


developed at the flywheel and brake, respectively. | 


These amplitudes referred to the air-compressor mass 
correspond to + 0-34 deg. and + 0-32 deg., since the 
relative amplitudes at the flywheel and brake are 
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Fic. 35.—Position, aft of flywheel; r.p.m., 109; 8} order, 1 node critical. Pulley 
diameter, 14-49 in. ; double amplitude, 1-8 mm., equivalent to + 0 -0935 deg. 
Corresponding amplitude at air compressor, + 0 -0965 deg. 


shown in Figs. 34, 35, 36, and 37. Their effects 
are, however, insignificant. Fig. 34, exhibiting the 
6} order one-node critical speed, shows a chance record 
taken during the overload test. 

It will be seen that the observed one-node frequency 
is 922 to 936 vibrations per minute against the calcu- 
lated 947 vibrations per minute, giving an error of 
2 per cent. on the mean value of 929 vibrations per 
minute. External observations showed that the engine 
ran quite smoothly at the critical speed of 123 r.p.m., 
but that the brake chain had a tendency to chatter. 

Trials at Sea.—Similarly, for the engine-propeller 
arrangement the equivalent dynamical system is given 
in Fig. 38 (A), below which, in Fig. 38 (B), is drawn the 
corresponding vibration forms for the first and second 
modes. In the mass reduction of this system the 
propeller mass was increased by 25 per cent. to account 
for the effect of entrained water. 

The calculated natural frequencies of the system 
are :— 


One-node vibration ... 164 vibrations per minute. 
Two-node vibration ... 988 s - 


The third and higher nodes of vibration have 
frequencies so high that the corresponding critical 
speeds are practically insignificant in their effects. 
Relative amplitudes are again given in tabular 
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form. It will be observed that the amplitude at the 
propeller for the one-node vibration is 4-186 times 
that at the air-compressor end, while the two-node 
form shows a comparatively small amplitude at the 
propeller. Again, the maximum torque at resonance 
per degree twist at the air compressor for each mode 


gramme, torsiograph records of the port engine were 
taken after the official trials. At a convenient period 
the engine was very slowly run up and down through 
a speed range of 110 r.p.m. to 138 r.p.m. and of 
50 r.p.m. to 125 r.p.m., thus covering the complete 
range of operating speeds. Constant-speed records 
were also obtained at the critical speeds observed 








Is :-— 
ww 1-15 by 10° Ibn, coourring at from these diagrams. Two critical speeds were 
node between masses 8 and 9. detected within the speed range, and the torsiograph 
Second mode... 15°44 by 10° Ib.-in., occurring at | Tecords of the maximum amplitudes taken just aft 
node between masses 4 and 5. of the thrust-block are shown in Figs. 39 and 40. 
Fig.36. | 2Revs88-6™m | 2Revs89-2™%m | 2 Revs.89-0™m Fig.37. |, 2 Revs.96-5"m 


above the critical, and is given because the timing 
vibrator record is shown more clearly than in Fig. 40. 

Fig. 39 shows the maximum amplitude at resonance 
for the 74 order, two-node critical speed occurring at 
130 r.p.m. to 132 r.p.m. The amplitude at the thrust- 
block is + 0-272 deg., and the maximum accompanying 
vibration torque is + 4-38 by 10° lb.-in. occurring 
at the node between engine cylinders 3 and 4 where 
the shaft is 16} in. diameter, giving a corresponding 
stress of + 4,750 lb. per square inch. 





The stresses occurring at the particular nodes are 


_2Rers.98-7%m | 2Revs.977%m. 
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Fic. 36.—Position, aft of brake; r.p.m., 112 approximately ; 13} order, 2 node Fic. 37.-—Position, aft of brake; r.p.m., 102 approximately; 15 order, 2 noda 
critical. Pulley diameter, 22 in.; double amplitude, < 2 mm., equivalent to critical. Pulley diameter, 22 in. ; maximum double amplitude, < 2 mm., 
< +0-068 deg. Corresponding to < +0-0073 deg. at air compressor ; equivalent to < + 0-068 deg. Corresponding to < 0-0073 deg. at air 
corresponding stress at node, < 300 Ib. per square inch. compressor. 

] . 2 .710-5"%m. | 2 . 4 2Rev. , 
aan Fig.39,;,..2Revs.10:5"%m. | 2Revs.70"%m.__,, 2 Revs.20"%m. 
A >— _— —————— 
9 a $7165 4321 wv 
Equivalent Lengths of 6%DiaShaft. | | | id ld & l ‘ | Timing 1500 V.PM. | 
é Dcneaeeneitie ___ Aetiliasismsecr: J. siLei]. a], 90s] aid § | py i 
: t ' nging | | | S 46™%m | 
= 8a fe, z j | | 
— == s el ecient HERIOT ETAL ES. TAYE 
‘s nawaicchenied j 3 (3034.") 15 Vibs.per Cycle 15 Vihs per Gycle 15 Vibs.per Oycle 
J ’ ; 5 ot. Wee ‘ “ENGINEERING” 
¥ Location of po gl odd Le i Fic. 39.—R.p.m., 130-132 ; 7} order, 2 node critical. Double amplitude, 4-6 mm., 
a! - | | ] equivalent to + 0-272 deg. Corresponding amplitude at air compressor, 
§ | Ss 1 > 5 + 0-284 deg. 
<| | S| 3 3/$ BERS Fig.40 
iS al ssike seas A a ‘ 
x ; aa ig = = 3 
| ee | ‘| a8 ie Timing 1500V.P-M._ T 
= ; [Node Vib" f-164V.PM._| = 1% | 
Post of Noda I PT; munmus TT Tig Si | yaa | 
- — ' y OO are S 7, ae 
'5870 Pos" of N N | | | 2 oosex) 6Vibs. per Oycle 1 pnonmeRme™ 
OnEnEtanEN dame ” : \ 
F } Il Node Vib™f-988VP. | | | | Fie, 40.—R.p.m., 56; 3 order, 1 node critical, Double amplitude, 24 mm., 
: H | ae | equivalent to + 1-42 deg. Corresponding amplitude at air compressor, 
L } eS oe + 1-98 deg. 
——— ‘ENGINEERING 
: (30940) 4 
Fic. 38,.—Equivalent Dynamical System of Engine—Flywheel—Propeller for : 
Torsional Vibration. 
Relative Amplitudes. 
MasNo.| 1 | 2 | 38 oe ee oe 8 | 8a 9 
Bk Get BD | | | | (vase m) per ENGINEERING” 
I Node |1-0000'0-9999'0-9943 0-9858) 0-9553) 0-9357) 0-9134| 0-8792) 0-7160 —4-1858 . 


II Node |1-0000) 0 - 9963) 0-7931)0-5063) —0-3395| —0-6608) —0-9129) —0-9910) —0-9570 +0-0229 
| ! | | | | 


Fic. 41.—R.p.m., 59 


Fig.42. CRITICAL SPEEOS AND ADDITIONAL TORSIONAL STRESSES. TRIALS AT SEA. 


Vibratory Torsional Stresses (+)-Lb. per Sq. tn. 


50 
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Location of Instrument.—The cast-iron stool sup- 
porting the Geiger torsiograph was fitted at the position 
shown on Fig. 38 (A), just aft of the thrust block. The 
belt drive was taken from the 12}-in. diameter thrust- 
shaft, and the dead-centre timing was cperated as 
in the shop trials, from an electric contact lozated at 
the fuel valve in No. 6 cylinder. 

Sea Trial Records.—Following the previous pro- 


Revolutions Per Mirute 
Fic. 42.—Critical Speeds and Additional Torsional Stresses. 
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Trials at Sea. 


In Fig. 40 may be seen a 3rd order one-node critical 
speed occurring at 56 r.p.m., having an amplitude | 
corresponding to + 1-42 deg. at the thrust block. | 
The corresponding maximum torque at the node| 
between masses 8 and 9 is + 2-28 by 10° Ib.-in., 
and with the minimum tunnel-shaft diameter of 
12 in. the consequent vibration stress is +- 6,720 lb. | 
per square inch. Fig. 41 shows the conditions just | 


| of the records. 


; approaching 3 order, 1 node critical. Showing 


timing vibrator. 


plotted in Fig. 42 to a base of speed, and the range 
of stress has been estimated from a careful examination 
No other critical speeds were detected 
by the torsiograph, and practically no vibration was 
apparent in the engine-room at any time. It will also 
be noted that the 74 order vibration stress for the 
one-node critical occurring during the shop trial has 
only been slightly decreased on its appearance as a 
74 order two-node critical at sea. 

In Fig. 42 are also plotted the mean transmission 
stresses in the crank and tunnel shafting. The mean 
stresses are based on the propeller law, and on these 
the vibration stresses are superimposed. 

The observed frequencies for the sea trial are 
168 vibrations per minute against the calculated 
164 vibrations per minute for the one-node case, and 
975 to 990 vibrations per minute (mean 982 vibrations 
per minute) against the calculated 988 vibrations per 
minute for the two-node case. 








British STANDARD SPECIFICATION FOR LEATHER 
BettrxG.—The issue of a British Standard Specification 
for vegetable-tanned leather belting should prove of 
great service, not only by engineers interested in power 
transmission, but also by leather-belting manufacturers 
and tanners generally. The specification covers the 
entire process of production from the raw hide to the 
finished. belt, namely, the tanning, currying, and final 
make-up. Adequate control of these processes is 
secured by means of suitable chemical and mechanical 
tests. The specification has been prepared with the full 
collaboration of the Federation of Leather Belting Manu- 
facturers of the United Kingdom, and the methods of 
chemical analysis laid down are those which have been 
drawn up by the Society of Leather Trades Chemists. 
Copies of the specification, No. 424—1931, can be 
obtained from the British Standards Institution’s Publi- 
cations Department, 28, Victoria-street, London, 8.W.1, 
price 2s, 2d, post free. 
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ANNUALS AND REFERENCE BOOKS. 


Bulletin de UAssociation Technique Maritime et 
Aéronautique.—The volume of transactions or Bulletin 
of this Association for 1931, the thirty-fifth annual 
edition, is of special interest to British shipbuilders, 
aircraft manufacturers and engineers, in that it contains 
the proceedings of the ordinary annual general meeting 
of the Association held last June, and also the pro- 
ceedings of the joint meeting with the Institution of 
Naval Architects, held in Paris in the following July. 
The book is in its usual form and contains close upon 
1,000 pages, and a very large number of diagrams and 
drawings, besides the reproduction of several photo- 
graphs of groups taken at various places on the occasion 
of the joint meeting. The papers read and discussed 
at the June meeting of the Association number 26. 
\ notable feature is the gradual increase in the contri- 
butions which deal with aircraft ; of this total number 
of papers, nine, or over one-third cover aeronautical 
subjects. All the papers, whether they treat of ships, 
engines or aerial flight, are of great value both from the 
theoretical and the practical standpoint. Those which 
were read and discussed at the joint meeting with the 
Institution of Naval Architects in July are printed in 
French in the Bulletin ; they are given in English in the 
last volume of Transactions of the latter Institution. 
Of the six papers read and discussed at the joint meet- 
ing, one dealt with aircraft, and was contributed by a 
French naval constructor. The book contains also a 
list and an alphabetical subject index of the 566 papers 
which have been contributed to the Association since 
its foundation. It is issued from the offices of the 
Association, 7, Rue de Madrid, Paris, 8e., the price 
being 250 francs; postage to this country costs an extra 
16.80 francs. 

inuario de Mineria, Metalurgia, Electricidad y 
demas Industrias de Espaia.—Industrial companies 
and merchants in this country who have dealings with 
Spain, or who wish to establish business connections 
with Spanish concerns, will appreciate this directory. 
The volume for 1931 is the thirty-first annual edition. 
It is divided into sections, one giving the name and 
address of all engineers connected with Spanish mining, 
metallurgical, electrical and other industries. A further 
section, arranged alphabetically, deals with the com- 
panies, the information including the names of their 
directors, their capital and their specialities; other 
sections are classified under the names of the mineral 
and industrial products, and of cities and districts. 
The book has about 1,000 pages, and is issued at the 
price of 12 pesetas by our contemporary Revista Minera, 
Vetalurgica y de Ingenieria, 20, Paseo de San Vicente, 
Madrid. 

ilmanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Burton, Griffiths and 
Company, Limited, Montgomery-street, Sparkbrook, 
Birmingham; Messrs. Harrison and Sons, Limited, 
44-47, St. Martin’s-lane, London, W.C.2; Messrs. The 
Liverpool Electric Cable Company, Limited, Linacre- 
lane, Bootle, Liverpool ; Messrs. B. Levy and Company, 
04, Marsham-strect, Westminster, London, 8.W.1; 
Messrs. Air Views, Limited, The Aircraft Factory, 
Croydon; Messrs. Charles Bartlett, 12a, Rosebery- 
avenue, Clerkenwell-road, London, E.C.1; and Messrs. 
Beecroft and Partners, Limited, Retort Works, Mappin- 
street, Sheffield. Daily tear-off calendars have come to 
us from Messrs. Harrison and Sons, Limited, 44-47, 
St. Martin’s-lane, London, W.C.2; Messrs. The Cam- 
brian Wagon Company, Limited, East Moors-road, 
Cardiff ; Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester ; and Messrs. 
Ashwell and Nesbit, Limited, Barkby-lane, Leicester. 
A bi-monthly tear-off calendar has reached us from 
Messrs, ASEA Electric, Limited, 5, Chancery-lane, 
London, W.C.2, ana a weekly tear-off calendar has 
reached us from Messrs. B.S.A, Tools, Limited, Mont- 
gomery-street, Sparkbrook, Birmingham. We have 
received a handy desk diary, containing postal and 
other useful information, from Messrs. King’s Patent 
Agency, Limited, 1464, Queen Victoria-street, London, 
E.C.4. A useful daily tear-off desk calendar and scrib 
bling pad has reached us from Messrs. John Tullis and 
Son, Limited, St. Ann's Works, Glasgow, S.E. Messrs. 
rhe Motherwell Bridge and Engineering Company, 
Limited, Motherwell, have sent us two metal book- 
match cases. An attractive weekly tear-off calendar 
wnd desk diary has been received from Messrs. The 
United Steel Companies, Limited, Sheffield. Messrs. 
J. Evershed and Company, Fairfield-road, Bow, London, 
E.3, have sent us a monthly card calendar and frame. 
We have received weekly refills for a calendar from 
Messrs. Welin-Maclachlan Davits, Limited, 5, Lloyd’s- 
avenue, London, E.C.3; and from Messrs. Liverpool 
Marine Appliances, Limited, Cunard Building, Liver- 
pool, daily refills for their calendar and memorandum 
tablet; a wall calendar from Messrs. United Dry 
Docks, Incorporated, 11, Broadway, New York, U.S.A. ; 
snd a greeting card from Messrs. C. G. Vokes, Limited, 
05-07, Lower Richmond-road, Putney, 8.W.15. 
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GRAB-TYPE EXCAVATOR BUCKET. 


Tuer grab-type excavating bucket shown in the 


| accompanying figure is of considerable interest from the | 


disposition of the sheaves carrying the operating cable. 
These are arranged in tandem on an arm attached 


to one of the halves of the bucket, which arrangement, | 


by providing a pull at right angles to the virtual lever 
at the other end of which are the cutting teeth, greatly 
increases the digging efficiency particularly in cases 
where very hard material is to be excavated. The 
bucket, known as the New Williams Champion Clamshell 


bucket, is manufactured by Messrs. G. H. Williams | 


Company, Erie, Pennsylvania, in ten sizes of capacities 
ranging from } cub. yd. to 3 cub. yd. 
the bucket are suspended at their outer corners by 
two links each, these being pivoted on a common 
pin immediately below the point of attachment of the 
hoisting cable, which is that on the right in the figure. 
They are also, of course, hinged together in the centre. 


The operating cable, on the left hand, passes between two | 


long parallel rollers, and then over a sheave carried on 
the cast-steel head, being kept in position on the sheave 
by a third roller at right angles to the other two and 
immediately below them, the rolling contact provided 
by the three rollers reducing cable wear to a minimum. 








The cable then passes over the outer sheave on the 
| bucket arm, and is returned over a sheave mounted 
| between triangular plates bolted to the head and riveted 
to the right-hand bucket links. It is then passed back 
over the inner sheave of the bucket arm, and terminates 
in an anchorage between the triangular plates. The 
depth of the latter render the side links very rigid 
under digging stresses. The combination of block and 
tackle operation with the direct pull on the lever arm, 
secures a high degree of penetrative power on the digging 
teeth with a minimum overhaul of the operating cable, 


in one plane, prevents loss of power from dissipation 
in sideways thrust. The arm is cast, in steel, integral 
with the hinge bearing and bucket top on the right- 
hand side. The quadrant-shaped piece seen above the 
bucket hinge in the figure is a detachable counterweight 
which can be readily removed for digging the less hard 
materials. 

The L-shaped rib on the right-hand bucket casting 
engages with the step on the left hand casting, and forms 
a stop when the bucket is fully open. The buckets 
themselves are of welded steel plate, reinforced at the 
back by heavy bands. The links are attached to the 
buckets through cast-steel corner brackets, in which 
are pins, T-headed to prevent rotation. The front 
of the buckets are reinforced by wide digging lips 
of a specially tough steel. The teeth are either of 
drop-forged chrome-nickel steel or cast steel, according 
to the material being usually excavated. They are 
attached to the bucket by bolts with locking gear. 
There are, of course, teeth on each bucket, intermeshing 
when the grab is closed. 


MELLON InstiTutTe or INpusTRIAL REesearcn, Prrts- 
BURGH.—Messrs. The Lukens Steel Company, of Coates- 


ville, Pennsylvania, U.S.A., have recently established, | 


at the Mellon Institute of Industrial Research, University 
of Pittsburgh, an industrial fellowship, the purpose of 
which is the investigation of processes employed in the 
manufacture of steel plates. Dr. E. R. Weidlein, director 
of the Mellon Institute, states that Mr. E. G. Hill, pre- 
viously Associate Professor of Metallurgy in the School 
of Mines, University of Pittsburgh, has been appointed 
to this fellowship. 


The halves of | 


while the tandem arrangement, by keeping the pull | 
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CATALOGUES. 


Steam Regulator.—A circular describing their pressure 
regulator for heating or process steam is to hand from 
Messrs. Sulzer Brothers, 31, Bedford-square, London, 
W.C.1. 

Piston Rings.—Messrs. The British Piston Ring Com- 
pany, Limited, Holbrook-lane, Coventry, have issued an 
interesting illustrated pamphlet describing their works 
and offices. 

Steel.—A pamphlet describing their “‘ Bearco ” copper- 
bearing steel, which is a corrosion-resisting steel for 
general use, is to hand from Messrs. Consett Iron Com- 
pany, Limited, Consett, Co. Durham, 

Steel.—Messrs. British Steelwork Association, Artillery 
House, Artillery-row, Victoria-street, London, 8.W.1, 
have issued a pamphlet describing the process of steel 
manufacture with some excellent illustrations. 

Mine Signals.—A list of bells and other signals, relays, 
keys, telephones, &c., specially adapted for service in 
fiery mines and ordinary collieries, is to hand from 
Messrs. Gent and Company, Limited, Leicester. 

Garage Equipment.—Messrs. Tangyes, Limited, Bir- 
mingham, have issued a special catalogue of their 
mechanical equipment for garages, including various car 
lifts and turntables, pressure washers, air compressors, 
lifting jacks, &c. 

Fuse and Disconnecting Boxes.—A pocket guide for 
| workmen on the method of jointing Henley fuse and 
disconnecting boxes has been issued by Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, Holborn- 
viaduct, London, E.C.1. 

Electric Motors.—A list of squirrel-cage motors with 
high starting torque, ranging from } h.p. to 60 h.p., is to 
hand from Messrs. Brook Motors, Limited, Huddersfield. 
All necessary dimensions are given, with prices for 
single-, two- and three-phase machines. 

Grinding Wheels.—A pamphlet on grinding wheels 
issued by Messrs. The Carborundum Company, Limited, 
Trafford-park, Manchester, contains a series of practical 

| notes and a long list of substances for which the most 
| suitable wheels, speeds, &c., are prescribed. 

Mechanical Stokers.—A circular describing the Bauer 
stoker has been received from Messrs. Ashmore, Benson, 
Pease and Company, Limited, Stockton-on-Tees. They 
are suitable for all usual types of boiler, including water- 
tube, internal-flue and externally-fired types. 

Grinding Mills.—Messrs. Mayhew, Ramsay and Com- 
pany, Limited, 75, Victoria-street, London, 8.W.1, have 
| sent us a catalogue with specification and lists of their 
“Miracle ” mills for general grinding, and a circular 
| describing a hand machine for bending iron flats, squares, 
and rounds. 

Air Filters.—Messrs. C. G. Vokes, Limited, 95, Lower 
Richmond-road, Putney, London, 8.W.15, have issued 
| a number of publications describing their Protectomotor 
| filters for cleaning the air for use in motor-vehicle engines 
| or in compressed-air systems. Copies of several testi- 
monials to the efficiency of the filters were enclosed. 

Electrical Machinery.—We have received a further 
| batch of interesting catalogue matter from Messrs. 
| Westinghouse Electric and Manufacturing Company, 
| Pittsburg, U.S.A., dealing with many types of electric 
| motors, arc-welders, annealing furnaces, speed-reducing 
| gear units, flexible couplings, and a line-starter for 
direct-current motors used in fiery mines. 
| Preparation of Fish Products,—A catalogue of machines 
for treating fish offal, condemned fish, &c., for the produc- 
tion of oils and fish meal has come to hand from Messrs. 
| Industrial Waste Eliminators, Limited, 20, High Holborn, 
London, W.C.1. The series of machines includes various 
patterns for cooking, drying, extracting, pressing, cutting, 
magnetic separating, &c., as well as pumps and utensils. 

Omnibus Bodies.—Messrs. The English Electric Com- 
pany, Limited, Queen’s House, Kingsway, London, 
W.C.2, have issued two catalogues illustrating omnibus 
bodies built for petrol-engined vehicles, and the bodies 

and electrical equipment for trolley “buses. These 
include four-wheel and six-wheel types, with single or 
double decks. The electrical equipment includes motors 
up to 80 h.p. 

Road-Vehicle Brakes.—Two catalogues of brakes for 
road vehicles are to hand from Messrs. The Westinghouse 
Brake and Saxby Signal Company, Limited, 82, York- 
road, King’s Cross, London, N.1l. One deals with com- 
pressed-air operated brakes and the other with vacuum 
brakes. In both cases the text and illustrations are very 
clear and the types most suitable for different vehicles 
are indicated. 


Oil Engines.—Messrs. William Beardmore and Com- 
pany, Limited, Parkhead, Glasgow, have issued a descrip- 
tive catalogue of Diesel high-speed oil engines suitable 
for aircraft, road vehicles, railways, marine craft, gene- 
ration of electricity, and general industrial applications 
Tables of sizes are given for each type within the generally 
required limits, the overall range being from about 
50 to 1,500 h.p. 

Instruments.—A number of new catalogue publications 
|are to hand from Messrs. Negretti and Zambra, 38, 
Holborn-viaduct, London, E.C.1, including a pamphlet 
on the mercury-in-steel thermometer which is a carefully 
prepared and instructive discussion of the principal types 
of thermometer and their various liabilities to error. 
There are also separate descriptive catalogues, generally 
with prices stated, of instruments for regulating the 
temperature of tanks, ovens, &c.; indicating oil-engine 
exhaust and boiler-flue temperatures, vacuum recorders, 
liquid level gauges, a cut-out warning for flow in pipes, 
a boost gauge for aircraft engines, and an electric mains 
thermometer. 
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RECENT RAILWAY LOCOMOTIVE | 
WORK IN FRANCE. 


By Lorp MonKSWELL. 


Tue difficult financial conditions of the present 
time have in no way brought about a slackening 
of effort on the part of the French railways. Rather 
have these conditions convinced them that through 
increased effort lies the way of salvation, and every 
year sees a steady improvement in their roads, 
motive power, rolling-stock, safety appliances and 
services to the public. 

Progress in the passenger services has recently 
been very marked. The Nord Company continues 
in its usual place at the head of the movement, the 
Est has made such strides that in time it may rival 
the Nord, and the State Railways, which derive 
their inspiration from the Nord, are showing remark- 
able energy. The Alsace-Lorraine group of lines, 
also under State management, has put on a number 
of greatly improved trains. 
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due to leave Belfort at 4.45 p.m., was given 172} Engine 3-1270 worked the 10-a.m. train from 
minutes to reach Troyes, and 103 minutes thence | Paris to Calais. This train was composed of 
to Paris. The gradients are described later. | twelve vehicles and weighed 567 tons behind the 

All the principal Nord trains are worked by 4-6-2 | tender. (In all cases the weights are given in British, 
engines, Nos. 3-1201-3-1290. The first forty of|not metric tons.) The gradients of most of the 
these engines have already been described in Ewn- | principal lines of the Nord were described in a 
GINEERING.* The last fifty illustrated by Fig. 1,| previous article, but for the sake of convenience 
below, have been put into service in the last two | they may be summarised again. From the Gare 
years. They have heavier frames than their pre- | du Nord the line falls; between km. posts 7 and 
decessors and weigh in full working order 99 British | 27 (the Survilliers bank) there is an almost con- 
tons. In the boilers of all of them the number| tinuous ascent averaging 1 in 230, and between 
of ribbed tubes (Serve tubes) has been diminished | posts 28 and 48 a very similar descent. At Creil 
from 93 to 62, and 31 smooth tubes have been/| 50 km. (31 miles) from Paris there is a slight 
added. The tube heating surface has thus been! service slack, and then as far as post 86 there is 
reduced from 2,480 sq. ft. to 2,087 sq. ft. The} another ascent (the Gannes bank), the steepest 
heating surface of the firebox remains 218 sq. ft.,| part of which is the last 20 km., which average 
the heating surface of the superheater 615 sq. ft.,| 1 in 280. A broken fall to post 104, and an almost 
and the grate area 37} sq. ft. | continuous fall at about 1 in 330 to post 120, is 

Nos. 3-1241-3-1250 have slide valves for the low- | succeeded by a long, nearly level stretch to Etaples, 
pressure cylinders. The ports are 3 in. by 23% in., | 226-3 km. (140} miles). From Etaples there is.a 
and exhaust takes place through the back of the! moderate ascent to post 233, and then the line 
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Though improvements on the Paris-Lyon- 
Mediterrannée, Paris-Orleans and Midi lines belong 
more to the realm of promise than of performance, 
the promise in the case of the Paris-Orleans Company 
is of the most substantial kind. It includes the 
production of a rebuilt steam locomotive which, 
under the most searching tests, has given results, 
so far as can be ascertained, never before achieved. 
The P.L.M. has contented itself with building 
the largest express passenger steam locomotive in 
France, while the Midi, on its electrically-worked 
main line, sometimes runs the fastest train in Europe 
and then unaccountably knocks it off, and so on. 

Among recent innovations in the passenger 
service, two in particular deserve mention. On 
the Nord, the 1.36 p.m. train for Cologne was last 
summer accelerated, and timed to run 95 miles 
from Paris to St. Quentin in 88 minutes. After a 
downhill start, the engine has to raise the train to a 
summit about 17 miles from, and 225 ft. above, the 
Gare du Nord, and just before St. Quentin there is 
another ascent ten miles long, averaging 1 in 350. 
lhe rest of the way the road is downhill or level, 
~ speed is limited to 120 km. (74-5 miles) 
10ur, 


The return train 





| 





per | 


; ‘ ; |under 350 tons. 
On the Est, the 9.45 a.m. train ran 103} miles| go 


from Paris to Troyes in 101 minutes, and 171} miles 
on to Belfort in 179 minutes. 


valve. The maximum travel of these valves is 
nearly 8 in. Boiler pressure is 227 lb. per square 
inch. Nos. 3-1251-3-1290 have piston valves for the 
low-pressure cylinders. These valves are 15 in. 
in diameter and have a maximum travel of 6} in. 
The boiler pressure is 242 Ib. per square inch. The 
steam passes through a separator on its way to the 
regulator. The section of the orifice of the blast- 
pipe can be varied from 18 to 33 sq. in. 

Screens to create a draught for the purpose of 
lifting exhaust steam and smoke are being fitted on 
either side of the smokebox of all 4-6-2 engines, and 
the 3-1251 class have an angular attachment on the 
front of the chimney to supplement the screens. 
Various modifications of a more or less experi- 
mental character connected with poppet valves 
| and superheaters are in progress or in contemplation 
on a few of these engines. All the 4-6-2 engines 
|now have the new eight-wheel tenders, weighing 
| full (with 37 tons of water) 76 tons. 
| Ihave lately spent several days on these engines, 
and observed their performances with some of the 
best trains of the Nord. Some of these trains were 
very heavy, over 550 tons, and the others were 
The former runs will be taken 








* ENGINEERING, vol. cxxvii, page 481 (1929). 





rises at 1 in 135 to a summit near post 238 (the 
Neufchatel bank), and falls at about 1 in 140 to 
post 244. Between Boulogne and Calais are sharp 
ascents and descents at 1 in 125, the longest of 
which are an ascent of 9 km. from post 268 and a 
descent of 11 km. from post 279 (the Caffiers 
banks). 

Post 7, at the foot of the first long climb, was 
passed in 6 min. 24 sec. at about 66 m.p.h., and 
post 27 in 18 min. 29 sec. at just under 60 m.p.h. 
The whole ascent had therefore been made at an 
average speed of 61-6 m.p.h. Steam was cut off 
at 62 per cent. of the stroke in the high-pressure 
cylinders and at 65 per cent. in the low-pressure 
cylinders, and the regulator was, as usual, wide 
open. After an easy run down hill, and the slack 
past Creil, the train was doing 69 m.p.h. by the time 
post 66 was passed. At post 86 the speed was 
64 m.p.h., and km. 66-86 had occupied 11 min. 
30 sec. (64-8 m.p:h.). Post 86 (53} miles from Paris) 
was passed in 52 min. 31 sec. From here to 
Etaples is all down hill or level, and there was 
little to be done, but on the level beyond Abbe- 
ville the reversing gear was put to 45 and 63 per 
cent., and 12 km. were covered in 6 min. 8 sec. 
(73 m.p.h.). Then, as the train was before time, 


it was necessary to slow down, and Etaples was 
reached in 138 min. 20 sec. from Paris (140 min. 
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So far 24 tons of water had been used, 
say, 375 lb. per mile, which should correspond to 
not more than 50 Ib. of good steam coal per mile. 
Up the bank from Etaples the engine was worked 
very hard, steam being cut off at 65 per cent. in all 


allowed). 


four cylinders. In these circumstances the last 
kilometre wholly on 1 in 135 was traversed in 
42% sec. (524 m.p.h.), and pressure rose to 75 Ib. 
per square inch in the low-pressure steam chest. 
There was plenty of steam. Later, the 9 km., 
practically all at 1 in 125, from post 268, were run 
in 5 min, 47 sec. (57-9 m.p.h.), and the 277th 
kilometre, the last wholly on 1 in 125, occupied 
46 sec. (48-6 m.p.h.). Eight tons of water were 
used on this very hard run of 43} miles. 

It is interesting to estimate the horse-power 
developed by the engine on a run of this kind. 
There is no difficulty in calculating exactly the 
resistance due to gravity and acceleration, but the 
remaining resistances are, of course, always some- 
what problematical unless special steps have been 
taken to measure them. Fortunately, a good deal 
of light is thrown upon this subject by the recent 
tests on the Paris-Orleans Railway already referred 
to. A large number of observations were made 
by means of indicators and other instruments, and 
a new formula suitable for heavy modern express 
engines and rolling stock running over well-main- 


tained lines of solid construction, has been calculated | 


out (see Revue Générale des Chemins de fer for July, 
1931). The principal point about this formula is that 
the resistance per ton increases with the speed far 
less rapidly than had been supposed. The resist- 
ance per ton, indeed, of the vehicles (apart from the 
engine) hardly increases at all with the speed. 
Applying this formula to the sustained efforts of the 
Nord engine No. 3- 1270 on the three inclines, where 
she was for considerable periods together doing her 
hardest work, the horse-power comes out between 
2,500 and 2,700. 


The return train (2.50 p.m.) from Calais was) 


composed of thirteen vehicles weighing 617 tons 
behind the tender. The engine was No. 3°1269. 
The start took place 11 min. late. For the first 
three miles the curves are sharp, so it took 7 min. 
15 sec. to pass post 292. Post 290, at the foot of the 
11-km. ascent at 1 in 125 (continuous except for a 
few hundred yards at Fréthun Station) was passed 
at a speed of about 51 m.p.h. With steam cut-off, 
first at 60 per cent. in all four cylinders, and then 
at 65 per cent. in the high-pressure cylinders with- 
out alteration in the others, the 11-km. were covered 
in 9 min. 32 sec. (43 m.p.h.), the last three occupying 
respectively 56$ sec. 57 sec. and 56} sec. This last 
is equal to 394 m.p.h. 


Up the bank to the summit near Neufchatel, speed | 


fell to 42 m.p.h. Etaples, 43} miles from Calais, 
over a line which for most of the way rises and falls 
on gradients between | in 125, and 1 in 140, was 
passed in 50} min. Along the level after Etaples 
the reversing gear was put into 40/60, and for 30 km., 
just before the very slight easing through Abbeville, 
speed was 71 m.p.h. Then up the slight gradients 
of the Somme Valley speed for a similar distance was 
nearly 68 m.p.h., and post 135, 100} miles from the 
start, was passed in 100 min. 41 sec. At this point 
the last 90 km. (55-9 miles) had been run in 49 min. 
11 sec. (68} m.p.h.). The train passed through 
Amiens Station, 103 miles, in 104 min., and had 
already made up the 11 min. late start from Calais. 

A third ran with a heavy train was made from 
St. Quentin to Paris with 568 tons (fifteen vehicles) 
behind the tender. The engine was No. 3°1238. 
Immediately after leaving St. Quentin, the line 
rises for 4 miles to post 146 at 1 in 333. These 
4jmiles took 8 min, Hence there are 10 miles 
downhill to a point a little beyond Tergnier, and 
after that the line is practically level to Creil, where 
the Calais main iine is joined; 94 km. from 
post 145 took 49 min. 53 sec., which works out at 
just 70 m.p.h., and Creil, 64 miles from St. Quentin, 
was passed in 59} min. Speed fell to about 
51 m.p.h. at Survilliers summit, the maximum 
authorised speed of 744 m.p.h. was reached on the 
descent, Pp wt | was passed in 89 min. 15 sec., and, 
after the usual very cautious approach to the Gare 
du Nord, the train came to a stand 91 min. 42 sec. 
after leaving St. Quentin (95 miles). The booked 


time is 97 min. 
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The work done by the Nord engines with trains | 
of less than 350 tons behind the tender will next | 

be considered. 

No. 3-1273 worked the 1-36-p.m. train to St. | 

Quentin with nine vehicles weighing 309 tons. | 
Post 1 was passed in 1 min. 58 sec., and post 7 
in 5 min. 49 sec. at about 71 m.p.h. From here 
the next 20 km. occupied 10 min. 48 sec. (69 m.p.h.), 
and the 27th kilometre was run in 32: sec. (69-4 
m.p.h.). Most of the way up the bank, steam was 
cut off at 53 per cent. of the stroke in the high- 
pressure cylinders, but near the top this was in- 
creased to 57 per cent. Cut-off in the low-pressure 
cylinders was 60 per cent. throughout. Before the 
start the engine was standing some 250 yards from 
the buffer-stops and the distance from this point 
to 27 km. is 163 miles. The time occupied to pass 
post 27 from the start was 16 min. 37 sec. The 
speed was, therefore, exactly 60 m.p.h. The 
vertical ascent in these 16§ miles was, as already 

remarked, about 225 ft. An easy downhill run to 
Creil followed, and post 51 (315 miles) was passed in 
30 min. 14sec. Regaining speed from the not very 
severe slack that has to be made over the junction, 
the authorised speed limit of 744 m.p.h. was 
attained about post 57, and kept up for 18 miles. 
The line is as nearly as possible level for this 
| distance. 

Post 88 (545 miles from the start) having been 
passed in 49 min. 6 sec., it was necessary to slow 
down so, as far as Tergnier (81 miles), speed was 
kept under 70 m.p.h. Just before Tergnier begins 
the 10-mile bank at 1 in 350, and as we ascended 
this bank speed actually rose, the last 6 km. to the 
'summit occupying only 3 min. 7 sec. (71-7 m.p.h.). 
| Here steam was being cut off at 48/60. Post 146 
| (90} miles) was passed in 80 min. 18 sec., and the 
| train drew up at St. Quentin (95 miles) 85 min. 3 sec. 
after leaving Paris. Average speed, start to stop, 
67 m.p.h. 

No. 3-1263 performed not dissimilar work on the 
| 10.15 a.m. train from Paris to Arras. The train 
| (ten vehicles) weighed 345 tons behind the tender. 
|The Arras trains follow the same line as the 
| Calais trains as far as Longueau, 126 km. (78} miles) 
|from Paris. Branching off here the line first undu- 
| lates gently, but from post 146 there is a nearly 
| continuous ascent, about 17 miles long, to Achiet 
jat post 174. The whole ascent averages about 

1 in 360, but the last 10 km. are much the hardest 
| part and average | in 250. The last 5} km. are 
all at lin 200. After this there is a broken descent 
to Arras, 41 miles from Longueau, some of it as 
steep as | in 200. 

Leaving Paris, No. 3-1263 passed post 7 in 

5 min. 54 sec. and post 27 in 16 min. 47 sec., the 
|climb of 20 km. thus occupying 10 min. 53 sec. 
(685 m.p.h.). The 27th kilometre took 32+ sec. (68-2 
m.p-h.). In this case a speed of exactly 60 m.p.h. 
from the start was achieved by post 29. After 
slacking to pass over the junction beyond Creil, 
60 m.p.h. was reached about post 55, up 1 in 400, 
and 70 m.p.h. at post 65. The 20 km. from post 66, 
averaging | in 280 up, were run in 10 min. 16 sec. 

72-6 m.p.h.). The speed was extraordinarily regu- 

lar, both the first and last kilometres of the ascent 
being run in 31 sec. (72-1 m.p.h.). The slowest 

kilometre noted, the 71st, occupied 31+ sec. (70-3 

m.p.h.). Post 86 (53} miles) was passed in 50 min. 

30 sec. Steam was cut off in the high-pressure and 

low-pressure cylinders at 45 and 65 per cent., respec- 
tively. The regulator, as usual, was wide open. | 

Running then gently down hill, Longueau was 

reached in 76 min. 3 sec. after leaving Paris, and a 

stop was made of one minute. Starting again, speed 





had reached 70 m.p.h. by post 144, and from there 
to Achiet the average speed was also 70 m.p.h. 
But it was the work on the last 10 km. that was by | 
far the most noteworthy. These 10 km. were| 
run in 5 min. 6 sec., which works out at 73 m.p.h.,| 
and at the summit speed was still 67} m.p.h. This | 
remarkable running was done with high-pressure and | 
low-pressure admissions of 40 and 65 per cent., | 
except that for the last mile or so the high-pressure | 
admission was increased to 42 per cent. Achiet, 

29} miles from Longueau, was passed in 28 min. | 
20 sec. from that station. The descent from Achiet 

was made very slowly, and the time, Longueau to 

| Arras, was 41 min. 40 sec., start to stop. The 119}| 
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miles from Paris, stop included, had been run in 
118} min. 

For the return journey with the 5.13 p.m. from 
Arras, the engine was again No. 3-1273. The 
weight of the train was 332 tons behind the tender. 
The start was made punctually. Speed did not 
fall below 64 m.p.h. on 1 in 200 before Achiet 
summit, Achiet Station, 11} miles, was passed in 
13 min., and the easy 29} miles on to Longueau 
were run in 25 min. 30 sec. In this way, 
Longueau, 41 miles from Arras, was passed in 
38} min. Six miles beyond Longueau a bridge 
was under repair, and speed had to be reduced at 
the foot of the climb to post 104. An extremely 
severe thunderstorm, accompanied by a violent 
wind, also burst over the line at this time, so speed 
remained under 60 m.p.h. till the dip near post 104 
was reached. Seventy miles an hour was not quite 
touched on the bit of level before the final ascent 
to post 87, but, even so, this summit, which is 
65 miles from Arras, was passed in 62 min. 44 sec, 
ifere the train was so much before time that there 
was no opportunity for the engine to do anything 
more of interest. 

(T'o be continued.) 


RAILWAY CONSTRUCTION IN ASIA 
MINOR. 

THe construction of two extensive railway 
systems for the Turkish State in Asia Minor, which 
was put in hand some three years ago and is expected 
to be completed by the end of 1934, has attracted 
a good deal of attention in international engineering 
circles. The conditions under which the work was 
undertaken were somewhat unusual, and the work 
itself presented a number of serious problems and 
difficulties, particularly as there were no roads in 
the country to be traversed. The work involved 
about 90 tunnels, of a length up to 3,500 m., and 
3,000 bridges had to be built. The climatic condi- 
tions are very trying, with a temperature in winter, 
at some places, as low as — 25 deg. Cent., anda 
summer temperature of 48 deg. Cent., the lines 
rising in places to heights of 1,330 m. and 1,340 m. 
So far, however, all difficulties have been success- 
fully overcome, and work is progressing entirely in 
accordance with the programme. 

It has caused some surprise that the carrying 
out of this work was entrusted to contractors in 
such a small country as Denmark, although Danish 
engineers have an excellent international repu- 
tation, but the Turkish Government preferred to 
deal with a small country rather than with any 
of the Great Powers. In the first instance, they ap- 
proached the well-known makers of locomotives and 
other rolling stock, Messrs. Nydqvist and Holm, 
Trollhattan, Sweden, in connection with an exten- 
sive order for rolling stock, which was placed in 
1927 and comprised 100 locomotives and 1,500 rail- 
way wagons. The Turkish Government made it a 
condition of the order that the firm should also 
undertake the building of the railways. This the 
Swedish firm could not undertake, so they placed 
themselves in communication with the two well- 
known Danish firms of contracting engineers, Messrs. 
Saabye and Lerche, and Messrs. Kampman, Kierulf 
and Saxild, who were ready to undertake the work, 
and who have since secured the co-operation of 
a Danish firm in London. 

The contract with the Danish engineers stipulated 
that, within about 12 months from the signing of 
the contract, they should have finished the survey 
for the two lines, a northern and a southern, and 
given an estimate of the cost. The lines have an 
aggregate length of about 1,100 km. (685 miles). 

Work was put in hand at once, but it was 
not altogether easy to find a sufficient number of 
well qualified railway engineers, it being made 4 
condition that they should have passed the final 
examination at the State Engineering College in 
Copenhagen, or an equally high grade examination 
at some foreign college. To ensure that a feeling 
of fellowship should be established from the out- 
set, it was decided only to engage engineers from 
the three Scandinavian countries and from Switzer- 
land, and the contractors succeeded in engaging 
125 engineers, two-thirds of whom were of either 
Danish, Swedish or Norwegian nationality. The 
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friendly spirit which exists between these small 
countries has prevailed throughout, and the men 
have all worked well together. 

The railway lines were divided into 10 sections of 
about 100 km. (about 62 miles) and the engineers 
were divided into a similar number of working 
parties, each under a chief-of-section. The survey 
had to be made rapidly to get the particulars ready 
within the stipulated time, and some difficulty was 
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The photographic method of survey was employed 
to a considerable extent. With this system a 
| triangulation is established for the district, on which 
| a secondary network is based. Definite co-ordinates 
are thus fixed for a number of points marked in the 
field in the proximity of the line which it is probable 
that the railway will follow. These served as 
|fiducial points for the photographic survey, for 
|which theodolite cameras were used. <A stereo- 
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but where the gradients 
are severe, the distance between the stations has 
been reduced to 7} miles. The passing loops at the 
stations are about 600 m. long. The rails are in 
12-m. lengths and weigh 40 kg. per metre. Steel 
sleepers weighing 62 kg. will generally be used. 
The north line, shown as a heavy line in Fig. 1, 
proceeds from the Irmak station on the Angora- 
Sivas railway, about 40 miles east of Angora, via 


is 20 km. (124 miles), 


Kiankary, Tjerkess and Zafaran-Colon, to the Black 
Sea, at the mouth of the river Filias. Between this 
spot and Eregli there are rich coal deposits, and it 
was originally intended to construct a harbour at 
Eregli, but this project has, for the meantime, been 
abandoned. There are also coal deposits at Seurgad 
Eusu, and a branch railway had been planned to 
this place from Zafaranboli. 

The north line starts at the Irmak station at con- 
tour 680, and for the first 25 miles follows the 
course of the river Kizil Irmak, which means the Red 
River, the water being coloured red from the clay. 
This section was not very difficult, but it required 
a considerable amount of earthwork and blasting 
and the building of numerous retaining walls. At 
a distance of 20 miles from the starting point, the 
first tunnel, of about 200 m. length, had to be con- 
structed, and here, as in most of the tunnels, the 
rock was of so loose a structure that it was neces- 
sary to employ brick lining. Another difficulty 
was presented by the many streams, which are 
tributaries of the Kizil Irmak. These are usually 
dry, but during the spring rains they swell into 
streams of considerable volume, carrying gravel 
and stones which collect in heaps on the flat land 
between the mountain slopes and the river. It has 
thus usually been found necessary in this district 
to locate the bridges at high points in the longitu- 
dinal section instead of, as is generally the case, 
}at the lowest points. The first 15 miles of the 
| railway required 120 minor viaducts and 12 bridges 
with spans up to 60 m.; at many of these bridges 
considerable diversion works were necessary. At a 
distance of 25 miles from the starting point, the 
railway leaves the course of the Kizil Irmak, and 
is carried across a pass at contour 780, descending 
into the Tunai valley, through which and the 
| adjoining Kiankary valley, the line is carried to the 
| town of Kiankary. 
| From this point the line rises rapidly until 
reaching its highest point at contour 1,330, 
which is 650 m. above its starting point, and at a 
distance from the latter of 95 miles. Passing through 
a tunnel of 500 m. length, the line descends equally 
rapidly towards the Devret River, which is 300 m. 
lower. The whole of this distance presented con- 
siderable difficulties and several alternative plans 
were prepared. The country continues difficult 
from the Devret until past Karajaviran, but from 
there, past the town of Cherkes, the conditions were 
much easier as far as the end of the second section, a 
distance of 155 miles. 

The third section, some sixty miles in length, 
proved one of the most difficult portions of the whole 
line. There was first the long descent from Bayondr 
down to Karabuk, where the railway reaches the 
river Filias, the line having here to descend about 
800 m. From Karabuk to Tefen, the end of the 
section, the railway follows the Filias, which runs 
between hills, several hundred metres high, on 
both sides, which necessitated a number of tunnels 
|and other special work, as well as the construction 
| of large bridges of about 100 m. span, the river 
| having to be crossed four or five times. Unfortu- 
| nately, the official maps were singularly erroneous 
|over this distance, the section being some 12 miles 








experienced in getting together the necessary camp | scopic comparator was employed for reducing the | longer than indicated. 


material and equipment in the time available. 


| photographs taken. Over a distance on the south 


From Tefen, the country is easy until the river 


Squads of labourers and interpreters had also to | line of 138 km. (85 miles) which presented many |runs into the Black Sea. The continuation of the 


be arranged for. 

A series of plans was prepared, mostly to a scale 
of 1 : 2,000, covering a breadth of 150 m. on each 
side of the line, where the natural conditions made it 
possible. The main direction of the lines was 
fixed by maps supplied by the Turkish Government, 
but these were found to be very inaccurate, with 
errors of as much as 20 miles. Each section had its 


own doctor and Turkish gendarmes for protection 
against brigands who, however, gave very little 
trouble. 


difficulties, it was found necessary to establish 641 
photographic base-line stations and to take 4,240 
photographs, of which only eight had to be scrapped. 
It was at first intended to build the north line 

| with l-m. gauge, with a maximum gradient | in 50, 
|and with a minimum radius 125 m. for curves, but 
| when a portion of the survey had been completed, 
| it was decided to adopt the standard gauge, as on 
| the south line, and to increase the minimum radius 
'to 250 m., the maximum gradient remaining at 
2 per cent. The greatest distance between stations 


| 


| line as far as Eregli, a very difficult piece of country, 
j and the building of a harbour at Eregli, has, in the 
| meantime, been left in abeyance. A good idea of 
the difficult character of the country is afforded by 
Fig. 2, which shows the original and final locations 
‘of the line at Bah-Beli (144 to 147 km.). The 
amount of work demanded by the original location 
justified its replacement by another requiring the 
construction of a 3,440 m. tunnel, a profile of which 
is shown in Fig. 3. This effected a saving in distance 


of about 12 km. and eliminated a number of stiff 











gradients and sharp curves. 
ing the entrance to a tunnel at 52 km. from Filias 
and giving a general idea of the country traversed 
is reproduced in Fig. 4, on Plate V. 

The south line shown in Fig. 1, starts at the 
Fevzipasa station on the Baghdad railway, at 
contour 585 on the slope up the Amarius mountains, 
the first six miles, until the flat country is reached, 
being rather difficult and necessitating the removal 
of some 350,000 cubic metres of earth. Conditions 
would have been easier had the line started from the 
next station on the Baghdad railway, Islahic, 
which is situated on the low land, but from military 
considerations it was thought to be too near the 
Syrian frontier. The natural conditions for the 
first 100 miles or so are not very difficult, but, after 
this, the ascent to contour 1240 at Viransheir is 
not an easy one, necessitating several tunnels of 
400 m. to 800 m. in length, and several viaducts, 
including one of 300 m. length and 30m. height. 
Che general character of the country is well shown 
by the photograph reproduced in Fig. 5, Plate V, 
which shows conditions at 141-142 km. from Fevzi- 
pasa. From the culminating point, the line descends 
towards the crossing of the Euphrates, passing 
several deep cross-valleys before reaching Malatteh, 
1 town with about 30,000 inhabitants. The 
Euphrates is crossed by a bridge about 350 m. long, 
with seven openings of 50m. The difference 
between the highest and lowest water levels in the 
river is about 10m. The ascent from the Euphrates 
to the highest point on the line at Pindjelik, 
contour 1360, is the most difficult portion, necessi- 
tating several long tunnels and a number of via- 
ducts. From Pindjelik the railway passes the 
fertile El Azis valley, past the large Genedjik lake, 
and proceeds into the valley of the Tigris, through 
what is also very difficult and rocky country. With 
the 2-5 per cent. maximum gradients which it 
was first intended to use, the passage through the 
Tigris valley would not have presented any great 
difficulties, but the reduced maximum of 1-5 per 
cent. entailed the adoption of lengthy developments 
and the construction of a number of very long tun- 
nels. Fig. 6, Plate V, illustrates the character of 
the country along the valley of the Tigris. 

At Argana Maden there is a copper mine, said 
to be one of the richest in the world, the ore con- 
taining as much as 25 per cent. of the metal. The 
rest of the line as far as Diarbekr passes a fairly 
level plain of lava, which, however, at places is 
traversed by deep crevices, which necessitated much 
bridge building. Diarbekr is an old town with 
about 30,000 inhabitants, and is of interest owing 
to a large Roman wall which surrounds the entire 
town and is strengthened by many towers. The 
wall is about 5,000 m. long and 20 m. high. 

The working out of the scheme and the prepara- 
tion of the estimates, planning and cost-calculating 
work was mainly done at the contractors’ head 
office in Istamboul, where most of the engineers 
reported after carrying out their work in the field ; 
some work was also done at the offices in Copen- 
hagen. Each chief of a section, under the direction 
of another engineer and assisted by his own staff, 
made the lay-cut for his section. When the main 
features of the line had been fixed, every section was 
next divided into sub-sections of about 12 miles 
length, and the final location for each sub-section 
was entrusted to one engineer, who then under 
took the requisite calculations of quantities, and 
planned the culverts, retaining walls, tunnels, 
protection works, river regulation, &c. For all 
ordinary descriptions of constructional work, 
normal or standard drawings had been prepared, on 
the basis of which formule were worked out for the 
quantities of maternal required. These tormulz 
were recorded graphically, and served as bases for 
the quantity calculations. Special curves and 
formuls were prepared for work such as lining of 
tunnels, portals of tunnels, &c. Special plans were 
prepared for particularly large items, such as the 
bridge on the south line across the Euphrates, and 
for a few viaducts of up to 40 m. in height and 
350 m. in length. 


When the quantities had been calculated, the 


question of unit prices arose, the fixing of which, at 
first sight, appeared to be an almost impossible 
task considering the extremely 


varied conditions 


A typical view show- | 
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The cost 
|of a cubic metre of masonry, for instance, is rela- 

tively low at Filias, on the Black Sea, where cement 
can be obtained from the local depot, where excel- 

lent building material is available in a quarry a few 
hundred yards from the place where it is wanted, 
found in the river 


j}under which work had to be carried out. 


where sand and water are 
ilongside the line, and where the climate is 
temperate and labour plentiful. On the desert 
plateau beyond the Euphrates, on the other hand, 
ement and sand have to be transported many 
miles, and water has to be brought from a spring 
miles away, whilst the temperature ranges from 
winter to 45 deg. C. in the 


25 deg. C. in the 
summer. 
The problem of labour costs was solved in the 


following manner: The unit price for each class of 


work included in the calculation, such as earth work, | 


blasting of rock, excavation, concrete or masonry 
work in different proportions for foundations or 
superstructures, tunnel lining, erection of scaffolding, 


&c., is a function of the price of labour and the price | 


of materials, and this latter again is a function of 
purchasing price and the cost of handling and 
transport. A formula was therefore drawn up for 
each of these unit prices, in which the unknown 
quantities were the wages of the workmen, the 
price of the building materials at a certain fixed 


depot, and the distance of transport for these | 


items to the place of the work, the cost of transport 
being put at a fixed average price per ton-kilometre. 


The local wage for each sub-section was next fixed, | 


as also were the prices of materials at the nearest 
depot, and the average distances of transport for 
the sub-section 
the distance from the depot to the main centre 


| of the sub-section, and partly the average transport 


distances within the sub-section of such materials 
as were produced locally, i.e., building stone, broken 
stone, sand, water, &c. The engineer concerned 
had then to insert these values in the various 
price formule, which gave him the unit prices for 
his sub-section. 

The aggregate cost of the two lines, with the har- 
bour at Eregli and the necessary rolling-stock, 
came out at 100,000,000 dols. (20,000,000/.), in- 
stead of 55,000,000 dols. (11,000,0001.), the sum 
given in the original contract. This large discre- 
pancy was a surprise to all concerned, more especially 
to the Turkish Government, although the Danish 
engineers were convinced from the outset that the 
original estimate was inadequate. The original 
contract contained a clause providing for adjust- 
ment in case the actual cost should deviate from the 
calculated costs, but an excess of about 100 per cent. 
was not anticipated. 
upon with the Turkish Government, and a new con- 
tract signed, which up till now has worked in every 


respect satisfactorily. Instead of accepting the 


increased cost, the length of line to be built was | 


curtailed. Thus, in the northern system, the line to 
Eregli and the harbour there, as well as the branch 
from Karabuk to Senyud Eusu, were omitted from 
the contract. Although the mileage 
reduced, the contractors requested and obtained 
permission for an extension of the time of construc- 
tion by two years, making the total time seven and 
a-half years, terminating on December 1, 1934. 
The south line is to cover the stretch from Fevzipasa 


to the copper mines at Argana Maden, near Diarbekr. | 


According to the contract, the actual building 
of the railways was to be entrusted to local con- 
tractors, Turkish or foreign, through tenders invited 
by and contracts entered upon direct with the 
Turkish Government. The Danish contractors have 
to provide technical direction and ensure the work 
being carried out according to contract. For this 
they are paid a percentage on the cost. The 
contractors, however, have also to attend to a good 
many other things. The building contracts refer 
to about 50 undertakings varying in cost from 
50,0001. to 500,0001., which have to be carried out 
under very difficult conditions. The local contract- 
ing firms, apart from a very few exceptions, have but 
little or no experience in railway construction, and 
they are almost without resources both technically, 
commercially and financially. For the work to be 
carried out at all, therefore, everything had to be 


made as easy for them as possible, all of which 


in question, these being partly | 


Negotiations were entered | 


was thus | 


[JAN. 29, 1932. 


was left to the main contractors. This meant, 
in effect, that all the local contractors had to do was 
to supply the labour and carry out the actual 
excavation or constructional work. 

The Danish contractors had to construct auto- 
mobile roads everywhere, where such did not already 
exist, and it may be mentioned here that transport 
was a difficult problem from the very beginning. 
Thus it took the first engineer who did the recon- 
naissance work on the North line three weeks to 
complete the journey on horseback. On the South 
line, camels were used for transport to a considerable 
extent, and caravan roads, 2 m. wide were built for 
this purpose. In continuous work a camel can 

‘carry 200 kg. to 250 kg., covering about 20 miles 
a day, the cost per ton kilometre coming out at 
about 10d. On the North line transport roads had 
to be constructed, particularly on the stretch from 
Karabuk to Tejen, and the whole way along the 
Black Sea, where the remaining section as far as 
| Eregli will have to be taken in hand at a later date. 
The roads were necessary to enable the Turkish 
contractors to get their materials to the places 
where they were required. The Danish engineers 
built telephone and telegraph lines everywhere 
along the lines, and established a regular postal 
service. They also supply building material and 
|other requirements from their depots along the 
line, such as cement, explosives, rails, tip-wagons 
pumps, &c., and were themselves contractors for all 
big bridges and for the viaducts in ferro-concrete. 
It was necessary not only to smooth the way for 
the local contractors in technical matters, but to 
arrange financial matters, so that they could carry 
on with the slender resources at their disposal. The 
|matter has been organised in the following way: 
|The Government makes regular payments to the 
| Danish contractors’ account in the State Bank, 
so that the whole of the sum involved in these con- 
| tracts will have been paid on the completion of the 
work. The Danish engineers then pay the Turkish 
| contractors what is due to them under full responsi- 
| bility to the Government. This may appear a some- 
what roundabout arrangement, but the Danish 
| firm made this an absolute condition, although it 
naturally gave them extra work, because the 
Turkish Government officials work very slowly 
| and circumstantially, especially in the matter of 
| making payments, owing to a very complicated sys- 
tem of control, which would, no doubt, have retarded 
|the progress of the work. The system ensures 
|the contractors getting prompt payment for their 
| work, while the engineers in charge have to deal 
with any trouble that may arise in connection with it. 

A third matter which had to be arranged for the 
Turkish contractors concerned sanitary precautions. 
|The men live under primitive sanitary conditions 
| and the climate is in places very unhealthy, so that 
| there was considerable risk of epidemics which might 
| have stopped or seriously interfered with the work. 
In order to prevent this and ensure the best care being 
taken of sick or injured men, and in order to control 
|food supplies and living conditions, a compre- 
| hensive sanitary organisation was instituted. This 


|consists of a corps of 20 experienced Turkish 
| doctors, with a staff of nurses. At intervals of 20 
| miles, lazarets were built along the lines, each with 
from 10 to 20 beds, and between these lazarets there 
are auxiliary medical first-aid stations. A motor 
ambulance is attached to each lazaret, which can 
convey the sick and injured either to the lazaret in 
| question, or in more serious cases to the Danish 
contractors’ hospital for the South line, or to some 
Government hospital on the North line. The scope 
of these arrangements may be inferred from the fact 
that the cost has amounted to about 30,000/. a year, 
which is shared by the Turkish Government and 
the Danish contractors. 

The two lines were divided into 50 sections, 
varying in length from 6 to 15 miles and in cost 
of work from 55,0001. to 275,0001., with two extra 
sections the cost of which was 550,0001. Tenders for 
all these sections were invited by the Turkish 
Government, on contracts drawn up by the Danish 
engineers. The work was approved on the basis of 


‘unit prices which had been calculated beforehand 


with due regard to the different conditions applying 
to each section. Applicants had to state in their 
tenders how much per unit they could quote below 
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the fixed unit price, and those who offered the 


highest percentage were awarded the contract, pro- | 


vided their references were satisfactory. The con- 
tractor was then supplied with the forms, a traced 
section of the line which he was to build, the longi- 
tudinal profiles and the drawings of all the bridges 
and constructional work of every description. The 
Danish engineers exercise daily control over the 


progress of the work, through resident engineers | 


with a staff of assistants and inspectors. The 
sections are grouped in larger portions of about 
60 miles length under a district engineer. The 
latter, in their turn, are under a chief engineer, one 
for each line, who resides at Istamboul, but spends 
half his time on the work. 

The work is almost exclusively piece work, and is 
divided between larger or smaller sub-contractors. 
There are hundreds of these, Turkish or foreign, 
who undertake to carry out portions of the work 


Fig. 13. 














at a fixed price. They come forward in large 
numbers when a section is to be commenced, and 
the engineers tolerate the system in spite of its 
drawbacks, on condition that the contractors take 
responsibility for the wages of the sub-contractors’ 
men. This was absolutely necessary on account of 
dishonesty among the sub-contractors. 

The methods of work are the simplest possible, 
all the work being done by hand, the only mecha- 
nical aid used being tip-wagons and rails, besides 
pumps and, very occasionally, pneumatic tools 
for tunnel work. This method of working is the 
cheapest owing to the cheap labour. A workman 
who does a fair day’s work receives about 2s., a 
little more or less, for twelve hours’ work, and 
machines cannot compete with this, especially on 
account of the difficult transport and the very heavy 
cost of fuel. The men are well behaved and abste- 
mious. They get on very well amongst themselves, 
and, considering the wild and primitive conditions 
under which the work is carried on, there has been 
very little serious fighting involving loss of life. 
Bloodshed there has certainly been, but mostly from 
bands of brigands and robbers. During the summer 
of 1929, there were a number of serious attacks, 
with some loss ot life, on the south line, and the men 
threatened to stop work altogether, no one being 
safe, but the number of gendarmes was increased and 
all foremen and engineers had rifles and ammunition 
served out. The local contractors have, on the whole, 
managed satisfactorily, and, with a few isolated ex- 
ceptions, kept schedule time fairly well. They are 
nearly all Turkish. Up till the end of 1930, the 
earthwork executed amounted to 9,433,000 cub. m., 
while 300,000 cub. m. of masonry had been built, 
— m. of tunnel completed, and 385 km. of rails 
uid. 

Some additional particulars of one of the more 
important reinforced-concrete viaducts may be 
of interest. This is the Gék-Su bridge on the 
southern line, about 90 miles from the terminal 
station at Tuzi Pacha, a small town on the 


carried on caissons of reinforced concrete, whilst | then swung up by tackle into approximately 
ordinary mass concrete was used for the other foun- | its final position, hinging in the process about 
dations. At the deepest part of the valley, rail level is | its supporting bracket, and it was then held here 
| 35 m. above ground level. This height was rendered | whilst its fellow was being erected and swung up 
necessary by the nature of the country traversed |in its turn. The two were then connected, and 
by the approaches, although a gradient of 14 per| covered with the timber cleading on which the 
cent. was adopted. To secure even this, heavy | concrete of the arch was deposited. When the 
tunnelling was necessary on one approach. The | arch was completed, the centring was taken down 
entire structure is of concrete, reinforced in the| by disconnecting its main components at the 
| main span and wherever else required, but the | crown and lowering them as indicated in Fig. 9. 
| river piers are faced with stone up to about the So far as was practicable, Turkish peasants were 
| normal high-water level. The hand-rail is of iron.|employed as labourers. Many vame from some- 
| The aggregate required was dredged from the river | what distant villages, to which they returned after 








| bed, the larger material being screened off and 
| broken to the size required. The cement used was 

partly ordinary Portland cement and partly a quick- 
| hardening cement of Danish make, known as Velo- 
|cement, which was employed to hasten the com. 
| pletion of the work. The mixtures used were ay 
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follows : 350 kg. per cubic metre of concrete for the 
caissons and skewbacks, and 300 kg. per cubic metre 
for the main body of the arches and for the floor. 
The proportion of cement was reduced to 170 kg. 
per cubic metre for the mass concrete in the piers, 
and for the foundation work the proportion was 
further reduced to 150 kg. per cubic metre. The 
reinforcement consisted of rods ranging from 
8 mm. to 22 mm. in diameter. 

Owing to the isolation of the site in the midst of 
the Anatolian mountains, the transport of the 
materials required presented a difficult problem. 
The nearest station was 90 miles away. From it 
rail communication was possible with Stamboul. 
The goods service was very slow, but most of 
the tools and equipment required came this way. 
The railway also extended to the port of Mersina, 
on the Mediterranean, and the cement and steel 
required were shipped by this route. Some six weeks 
or more were needed for the voyage to Mersina 
from the Scandinavian or North German ports, 
from which the materials required were derived. 
A contractors’ road, impassable by motor vehicles 
during the winter or after wet weather, connected 


the site of the works with the railway. Hence, | 


camel transport was largely resorted to. Each 
camel could carry either six or seven bags of 
cement or a 300-kg. to 400-kg. load of steel rods. | 
Wheel-barrows, explosives, elevator buckets, and | 
the like were also conveyed in this way. Everything 
had to be ordered fully three months in advance | 
of the anticipated time of use. The difficulties | 
were increased by a multiplicity of languages | 
amongst the labourers employed, and, moreover, | 
suitable labour was hard to get, and its provisioning | 
added to the transport troubles. The first engineers’ 
camp was established at the site in the autumn of 
1928, but the work of construction did not begin | 
until the following April. The bridge was completed | 
in June, 1930. Some 14,000 cub. m. of shuttering | 
had in the meantime been put up and taken down, 
and some 300 tons of steel and 900 cub. m. of 








Baghdad Railway, close to the Syrian frontier. | 
The name is derived from the river Gék-Su, the | 
Blue River, which the line crosses here, and which | 


concrete put in place. 
On the sides of the valley, good rock was found 
a little below ground level, but at the four central 


| their summer’s work with fully three-quarters 
| of their total wages still intact; they were gene- 
|rally willing and good-tempered. The carpen- 
| ters, bricklayers, and the men who handled the 
| steel reinforcement, hailed from many countries, 
|and were at times inclined to be unruly, but 
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the work was completed without any strike or 
other disturbance. All were lodged in a temporary 
town, which was dismantled with the completion of 
the bridge. 


THE LOSS OF CARBON FROM IRON 
AND STEEL WHEN HEATED IN 
DECARBURISING GASES. 


By A. Bramuey, D.Sc., A.R.C.S., F.1.C., and 
K. F. Auuen, B.Sc. 
(Continued from page 94.) 

Section C. The Movement of Carbon in Steel and 
Fick's Law of Diffusion—Three-quarters of a 
century ago, Fick showed that the movement of a 
substance in solution, from a place of higher to one 
of lower concentration, was governed by a law 
similar to that discovered by Fourier, for the flow of 
heat in a conducting solid, wherever a temperature 
gradient exists. Fick’s law is, in fact, a particular 











generally is a small tranquil stream, although| piers it was necessary to go to a much greater | 
in the spring, when snow melts on the Kurdistan | depth to secure sound foundations. These four piers 
mountains, it may swell into a raging torrent, | were constructed, accordingly, of reinforced concrete | 
capable of moving large stones and often bringing | carried on caissons, as already mentioned.’ The 
down heavy timber. The bridge consists of seven | piers were built in mass concrete up to springing 
arches each of 29-5 m. span, with approach spans | level, and then continued as skeleton towers up to | 
at each end. Its general character is well shown | their full height. The arches were erected on steel | 
in the side elevation, Fig. 13, on this page, | centres, the nature of which is clearly shown in | 
whilst photographs taken at different stages of| Figs. 9 and 11. These centres were supported | 
the work are reproduced in Figs. 7 to 12, on|on brackets provided for the purpose on the 
Plate V. The platform is supported from the arches | piers. The centres were erected in succession, 
by cross walls, and over the piers by skeleton towers | and, in the first instance, in the horizontal 
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of reinforced concrete. The four central piers are! position. When the first was completed, it was 


case of Fourier’s law of diffusion, which is generally 
expressed in the form of the differential equation 
do -&@o 
dt x dz 
In Fourier’s original problem on the flow of heat, 
the symbols in equation (1) have the following 
meanings :— 


° : -» ()) 


¢ denotes the temperature ; 

t denotes the time ; 

x denotes the distance from some fixed point along the 
direction in which the heat is flowing ; 

K is a constant known as the diffusivity constant or 
the coefficient of diffusivity. 


In Fick’s application to solutions, ¢ denotes the 
concentration of the dissolved substance and 2 
denotes the distance from some fixed point along 
the direction in which the solute is moving from a 
place of higher to one of lower concentration, ¢t and K 
have the same meaning as before. Roberts-Austen 


| applied Fick’s law to the diffusion of gold into lead 
'in his classical experiments on that subject, and 


recently it has been shown by Bramley and Jinkings* 
that the rate of penetration of steel by carbon, during 


| the process of cementation, is governed by the same 


law. The solutions to equation (1) used by Bramley 
and Jinkings were :— 
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¢ ge a 
2J/rKt : : 
K n*t 9K rt 
4 = Te RP aaler * 
o=b[1- fe oe welt eae Te pe 
25 K wt 5 
itn FT nes — . of 
x sin 5+ 56 4c ing +...} | (3) 





* Journal Iron and Steel Institute, Carnegie Memoirs, 
vol. xv, page 127 (1926), 
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In (2) the symbols have the following meanings : 


© 
present in the steel at a depth z below the surface ; 

¢ = time of diffusion ; 

H = a numerical constant ; 

K = diffusivity constant. 


In (3) ¢, ¢, and K are the same as in (2), and 
do 


c= « when 
dz 


concentration of carbon above that initially 


b = @ when x = 0 

@ = 0 when t = 0. 

It will now be shown that the same law applies 
to the removal of carbon from steel when subjected 
to restricted oxidation, as has been the case in 
the experiments described in this investigation. 
The same equations are used, all the symbols 
having the same meaning, with the single exception 
that @ must now be taken to indicate the difference 
between the concentration of carbon initially 
present, and that existing at a depth x below the 
surface after a time ¢, where t, the time of diffusion, 
is assumed to be the same as the period of decarburi- 
sation. 

The data obtained in experiments II and XVI, 
in which the decarburisations were conducted at 
1,100 deg. C. will now be considered from this point 
of view. Table VITI contains the calculated values 
of the concentration of carbon at various depths, 
together with the observed values obtained from 
the experimental curve, and is typical of the series. 
The data of other experiments were treated in a 
similar manner. With the exception of the figures 
in Table IX, the observed and calculated results are 
in fair agreement. The curve in Fig. 6, page 93, 
ante, of the analytical results of experiment XVII, 
has a peculiar shape in the part corresponding to a | 
CONSTANTS 


TABLE VIIl.—Dtrrvstvrry 


Experiment IT. Curve B. Fig. 1. 


1-08. 


Initial Carbon 
k 5 x if 0-357. 


per cent 
45 3 H 


Carbon, per cent 
Depth below 
Surface, mm 


Observed. Calculated 


FOUVsSu 


0-360 
0-915 
0-955 
0-985 
1-010 
1-025 
1-035 
1-045 
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TABLE 
Experiment XVII 


IX 


Curve, Fig 


Dirrustviry ConsTANT 


6. Initial carbon 


Carbon, per cent 
Depth below 
Surface, mm 
culated 


Observed Cal 


0-405 
0-475 
0-550 
0-610 
0-665 


0-425 
0-475 
0-540 
0-605 
0-665 


» 


depth of 1-6 mm. to 2-2 mm., and the calculated 
and observed values of the carbon concentrations 
for depths greater than 1-6 mm. differ appreciably, 
as will be seen in Table LX. A peculiarity in the 
shape of the depth-carbon concentration curve, 
similar to the one just mentioned, was observed in 
connection with experiment XII. The of 
these peculiarities will be fully considered in the 


cause 


next section. 

A large number of values for the diffusivity 
at various temperatures have already 
been obtained from experiments on cementation by 
Bramley and his co-workers. The mean value for 
each temperature has deduced, and these 
figures are given in the second column of Table X, 
whilst the third column contains the corresponding 
figures obtained from the decarburisation experi 
ments. 


constants 


been 
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The agreement between the values deduced for the 
diffusivity constants from results obtained when 
carbon is diffusing inwards on the one hand and 
outwards on the other is good. Thus it appears 
that the forces operative in causing the carbon to 
move from places of higher, to places of lower, con- 
centration in steel are fundamentally the same, 
whether it is entering as in cementation, or leaving 
when decarburisation is taking place. 

It apparent that the diffusivity constant 
increases rapidly with rise in temperature, and a 
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Relationship between the Diffasiwvity 
Constants for Carbon tn Steel & the Temp, 
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ror CARBON IN Street at 1,100 pee. C. 


Experiment XVI. Curve D. Fig. 5. 
Initial Carbon per cent. = 0-85. 
k= 45 10-8. H = 0-357. 
Carbon, per cent 
Depth below 
surface, mm 


rved Calculated. 


210 
220 
-360 
-440 
-510 
5&5 
645 
690 
730 
755 
720 
-790 
“800 
“810 


) Cc, 


IN STEEL 850 DEG. 


k 


AT 
3-0 


FOR CARBON 


percent. 0-85. 1o-, 0 -0606. 


Carbon, per cent 


Depth below 
Surtace, mm 
Calculated 


Observed 


0-710 
0-740 
0-760 
0-770 


0-775 


consideration of the relationship between the two is 


interesting. In Table XI, the reciprocals of the 


temperatures on the absolute scale and the loga- | 


rithms of the diffusivity constants are given in the 
last two columns. 

These figures have been plotted in Fig. 7, above, 
from which it will be seen that the relationship 
Expressed 


l 
between log / and r (abs.) is a linear one. 


algebraically, this becomes 


log k = B 

I 

in which A and B are constants, the values of 
which are 7350 and 0-99, respectively. This 
equation is of the same form as the Arrhenius 
equation showing the relationship between K, the 
equilibrium constant of a chemical reaction, and T, 
the temperature on the absolute scale at which 


| that reaction takes place. The close similarity 
| between these two relationships suggests that there 
may be a connection between the diffusivity constant 
| k, and the equilibrium constant K of some chemical 
| reaction which is involved during the process of 
| diffusion. It is, in fact, most probable that the 
| movement of carbon in steel is dependent upon 
a chemical change and the extent to which the 
chemical, as distinct from a purely physical process, 
controls this phenomenon of diffusion may be 
judged from the remarkable manner in which the 
points indicated in Fig. 7 approximate to a straight 
line. 
Section D. Examination of the Microstructure of 
the Steels Treated.—Transverse sections of all the 
steel specimens used in the experiments which 
have so far been described in this investigation 
| were prepared and examined under the microscope. 
| Microphotographs of those which appeared to be 
| of sufficient interest were prepared, and a few 
| observations on these will now be made. The 
|remarkable difference between the action of dry 
and wet hydrogen, as indicated by the curves 
A and B in Fig. 1, is shown clearly by the micro- 
| photograph, Fig. 8, on page 125. From the 
microstructure of the steel which was treated with 
wet hydrogen, it is obvious that a very consider- 
able amount of carbon has been removed from the 
outer portion of the bar, whereas the specimen 
|that was subjected to the action of the dry gas 
had been affected so little that there was scarcely 
| any alteration noticeable in the microstructure. 
| This, in fact, was exactly similar to that shown in 
| Fig. 9, which depicts the interior structure of the 
| steel seen in Fig. 8. 
A microscopic examination of specimens prepared 


| 

| TaBLe X.—Diffusivity Constants at various Temperatures. 
| . . caneagen 

| Diffusivity Constant k. 


Mean k. 


| Temperature, 
deg. C. 
| 
j 


Decarburisation 
Experiments. 


Cementation 
Experiments. 


x 1075 
1075 
107. 

x 10, 

< 10° 

x 10 


850 
900 
950 
1,000 
1,050 
1,100 


9: * 
17-0 x 1075 
30-0 x 10°, 


44-0 x 10 44-5 x 10 


XI.—Relationship between Temperature and 


Di ffusivity Constant. 


TABLE 


| 


| 
1 
T. (abs.). 


Diffusivity 


| Constant é&. Log k. 


-000890 
-000853 
-0003818 
-000786 
-000756 

000729 


850 
900 
950 
1,000 
1,050 
1,100 





from the bars used in experiments V and VII was 
|made. The analytical results, which are repre- 
|sented graphically in curve C, Fig. 2, show that 
the distribution of the carbon is the same in both 
cases. No difference in the microstructures of the 
two specimens was noticeable, although the 
decarbusing agent using in experiment V was wet 
hydrogen, whilst that in the other case was a 
| mixture of dry carbon dioxide and carbon monoxide. 
|The microstructures of the steels used in experi- 
| ments VIII, LX and X were also carefully examined, 
and again no difference could be detected, although 
| different agents were used in the decarburising of 
| these specimens. Thus it appears that if carbon 
| is removed from a steel at a certain rate, the nature 
of the decarburising agent used has little, if any, 
effect on the distribution of the carbon left in the 
steel or on the microstructure of the latter. 


| The specimens used in the series of experiments 
| made with the 0-85 per cent. carbon steel were all 
| examined microscopically and microphotographs of 
| transverse sections of these were prepared. Figs. 

10 and 11, on page 125, refer to experiments XVI 
jand XV, respectively, the analytical results of 
|which are shown in curves D and C in Fig. 5, 

respectively. It will be seen that the distribution 
| of the carbon, as determined by analysis, is borne 
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| 
out by the microphotographs, but there are one | ceous matter that might be present on the surface 
or two points of peculiar interest in the latter. | through handling, &c., and the turnings obtained 
From the microphotograph, Fig. 10, it will be seen | from the next cut were used for analysis. The 
that there is a very definite and almost unbroken | diameter of the bar before skimming was 35-16 mm., 
zone of pearlite running through the specimen | and after, 34-92 mm. After removal of the first 
parallel and near to the surface of the latter. This | layer for analysis, the diameter was 34-82 mm. 
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significant that the concentration of carbon in this 
zon® is 0-06 per cent.,-a value approximating very 
closely to that found by Bramley and Haywood,* 
and others, for the maximum concentration of 
carbon present in a steel free from pearlite. The 
second layer analysed was taken from that part 
of the bar between the diameters 34-82 mm. and 
34°44 mm., i.e., between the depths 0-17 mm. 
and 0-36 mm. This layer includes about 0-06 mm. 
in width of the ferrite outside the zone of pearlite, 
and a width of approximately 0-11 mm. inside 
| that zone, the pearlite band being about 0-02 mm. 
| wide as a whole. The average concentration of 
carbon in this second lot of turnings was 0-150 per 
}cent., and since a large proportion of this layer 
| contains only 0-06 per cent. of carbon, it is obvious 
that there must be a very thin layer at a depth 
of about 0-24 mm. and 0-02 mm. thick, which 
must contain a much higher concentration of carbon, 
probably as high as 0-5 per cent. or 0-6 per cent. 
| From this, it will be evident that if a number of 
very thin layers had been obtained from this bar 
between the surface and a depth of about 0-5 mm. 
and each analysed separately, the carbon concentra- 
tion-depth curve thus obtained would have a very 
sharp peak at a point corresponding to a depth of 
0-24 mm. Unfortunately, the layers turned off 
for the analyses were too thick to allow this to be 
detected, and no such peculiarity was anticipated 

















5 per Centr. CARBON STEEL AFTER | 
(Ex. XVI) 


9. INTERIOR STRUCTURE OF 
STEEL SHOWN IN Fie. 8. 


Fie. 











Ad. 


0°85 PER Cent. CARBON STEEL AFTER DECARBURISATION AT 1,050 pea. C. 


Fig. 
(MIcROPHOTOGRAPHS REDUCED TO ABOUT ONE-THIRD IN REPRODUCTION). 


zone was found to be continuous, and at the same | Thus, the metal analysed was taken from that 
distance from the surface around the whole section. | part of the bar falling between the diameters 
Between this band of pearlite and the surface, the | 34°92 mm. and 34-82 mm., i.e., from that part 
metal appears to consist almost entirely of ferrite, | between the depths 0-12 mm. and 0-17 mm. below 
only one or two very small patches of pearlite | the surface, the average depth of this layer being 
being found in this outer zone. |0-145 mm. Now, the outer edge of the zone of 

In turning this bar for the analyses, a thin | pearlite lies at a depth of approximately 0-23 mm., 
skimming of the surface layer was first removed | so that the first layer analysed came from a zone 
and thrown away in order to eliminate any carbona- | that was practically free from pearlite. It 





is 


JECARBURISATION AT 1,100 Dea. C. 


100, 


or a greater number of thinner layers might have 
been taken. 

All the analyses had been completed before the 
microscopic examination was made. Even with 
the comparatively thick layers taken, however, 
a very definite kink in the carbon concentration- 
depth curve was obtained at this point. An exami- 
nation of the microphotograph, Fig. 11, shows that 
a similar phenomenon occurred in experiment XV, 
but in this case it so happened that each of the 
first few layers turned off fell within such limits as 
actually to produce a sharp peak on the carbon 
concentration-depth curve. This is shown in 
curve C, Fig. 5. The bar used in this experiment 
had a diameter of 35-09 mm. before skimming, 
and 34-92 after. By carefully measuring the 
depth below the surface of the outer edge of the 
pearlite zone, it was found that this skimming 
had removed approximately the whole of the 
ferrite outside this zone. The diameter, after 
removing the first layer for analysis, was 34:75 mm., 
thus this layer consisted of the steel falling between 
the depths 0-085 mm. and 0-170 mm. The peculiar 
band of almost continuous pearlite in this case has 
its outer edge at a depth of 0-09 mm. below the 
surface, and is 0-02 mm. to 0:03 mm. thick; thus 
the first turnings taken for analysis includes the 
whole of this pearlitic zone, together with the steel 
extending to a depth of approximately 0-05 mm. 
immediately below it. Obviously, if the steel 
from the outer half of this layer had been taken 


* Journal Iron and Steel Institute, Carnegie Memoirs, 
vol. xvii, page 67 (1928). 
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and analysed separately, a much higher value for| keeps pace with the progress of the boundary of 
the concentration of carbon in it would have been | separation of the 8- and the y-ferrite, but the rate 
found. Thus the peak would have been sharper | of diffusion is slow, and decreases rapidly with fall | 
and considerably higher than that actually obtained. | in temperature ; a rapid local increase in concentra- | 
During another part of this investigation, to be| tion of the carbide takes place, and before the 
described later, two other examples of this pheno-| boundary has moved far the saturation point has 
menon were met with, and a consideration of its| been reached, and nuclear crystals of iron carbide 
cause is interesting. Immediately after the process | begin to be deposited in the surface of separation 
of decarburisation was finished, and before the bar| between the 8- and y-ferrite. Thus, by a kind of 
undergoing treatment began to cool down, there | expulsion, all but a very little of the carbide present 
can be little doubt that the distribution of the | before cooling in the outer zone of the steel is driven | 
carbon in the steel near the surface was that repre-| inwards. Within the 7y-zone itself, but near to the 
sented by the broken line curves, as shown in Fig. 5.| region where transformation is proceeding, super- | 
The peculiar distribution actually found by analysis | saturation takes place and diffusion towards the 
and indicated by the microphotographs must have | crystals of iron carbide already separated proceeds, | 
resulted from some change taking place during the| this time outwards, until the degree of super- 
period of cooling. The following suggestion is put | saturation increases to such an extent that fresh 
forward as a possible explanation of the changes| nuclei form. On further cooling, the carbide and 
taking place during the cooling period, which result | 8- or a-ferrite unite to form pearlite. 
in this peculiar band of pearlite near the surface. The microstructure of the metal from experiments 
When the steel begins to cool down after the} XI and XII indicated unmistakable signs of free 
decarburising operation has been stopped, the| carbon in the interior of the metal, and this led 
surface layer of metal, being lower in carbon con- | to the experiments which are described in the next 
centration than that below it, is the first to undergo | section. 
the 7 -» 8 transformation. The iron carbide, being 
only very slightly soluble in 8-ferrite, tends to be 
thrown out of solution as the solvent iron changes | Bassen Geawpane Tanees os Duamcun Hanpunee 
from the y- to the &-state. If, however, this| Nowsers.—The increasing use of case-hardened and | 
change takes place sufii iently slowly, the carbide high-tensile steels has led to a more extensive adoption 
will diffuse into that part of the metal which has | of the diamond pyramid indentation test in preference to 
a Rmeeee thin tanmaill The te : | the Brinell test, in which inaccuracy occurs with high 
not yet undergone this transition. e tempera | loads owing to ball distortion. This has given rise to the 
ture in these experiments falls fairly slowly, the | need for recognised tables of hardness numbers corre- 
time taken for a bar to cool from 900 deg. C. to | sponding to the British Standard Brinell Numbers, and 
700 des. C. is about 45 minutes. Gince the c | this need has now been met by the British Standards 
. ane ~~ ees. §=See Lae CON- | Institution in publication No. 427—1931, entitled, 
centration of carbon in the steel increases with} British Standard Tables of Diamond Pyramid Hardness 
depth below the surface, the zone of 8-ferrite which | Numbers. Details concerning the method of carrying 
starts at the xe increases i helene, 5 , | out the test are laid down and tables of hardness numbers 
at th Xa awe Se thic kness as the | are given for loads of 5, 10, 20, 30, 50, 100, and 120 kg. 
temp rature alls, and in the meantime, the carbide | A pyramid having an angle of 136 deg. has been specified 
is moving inwards into the y-ferrite in which it is| as the standard, but an indication is also given of the 
soluble. For a while, the movement of the carbide | — oO be — for —_ wang = — = 
. : ee H deg. Copies of the specification can obtainex 
by diffusion of the carbon inwards from a place | from the Institution’s Publications Department, 28, 
where it is less, to one where it is more soluble, ' Victoria-street, London, 8.W1, price 2s. 2d. post free. 


(To be continued.) 














PORTABLE COAL HANDLING AND 
WEIGHING PLANT. 


THE coal required by the various factories of Messrs. 
Unilever, Limited, is brought by colliers from the 
north-east coast to Purfleet, on the River Thames, 
where the ships, which are berthed at the deep-water, 
or river, side of a jetty are unloaded by grabs, operated 
by two cranes of the portal gantry type, into a portable 
weighing and delivery plant. This plant, which was 
designed and manufactured by Messrs. Henry Simon, 
Limited, Cheadle Heath, Stockport, can discharge 
either through manholes in the jetty floor on to a 
conveyor by which the local power station is fed, 
or into barges lying on the shallow, or landward, side 
of the jetty, and thence taken up river. 

The jetty runs parallel to the river and is equipped 
with three railway tracks, besides the crane rails, and 
the weighing plant has been designed so that it can be 
changed over from one track to another and operated 
in any position. As the rail tracks are some distance 
from the edge of the jetty, sufficient fall for the coal 
to run over from the weigher into the barges had to be 
provided, and arrangements had also to be made, so 
that the latter could be loaded at all states of the tide, 
the difference between high and low water at this 
place being some 20 ft. It was further stipulated that 
the plant should be entirely automatic in operation and 


|should not interfere with the normal traffic on the 


jetty. 

These conditions were met by mounting the weigher 
and its feed hopper on a carriage, the arrangement of 
which will be clear from the views reproduced in 
Figs. 1 and 2 and the drawings given in Figs. 3 and 4. 
This carriage in turn is mounted upon runners, which 
are laid transversely across the well of a truck of the 
well-bottom type, the latter being constructed so that 
it can travel on the rail tracks of the jetty. When the 
truck has been moved into the position at which it is 
desired to discharge coal, hinged extensions to the 
runners are let down, so that they extend over the 
jetty, and are supported in the horizontal position by 
struts which rest upon one of the crane rails, as shown 
in Fig. 3. The weigher carriage is then moved forward 
on to these extensions by the hand traversing gear 
visible in Figs. 3 and 4, and is secured in this position 
by rail clips and anchor chains. The coal is discharged 
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As coal continues to fall the beam therefore reaches 
and swings through the horizontal position, where the 
weight of the coal is equal to that of the counterpoise, 
and the lower end of the bucket hanger strikes the tail 
of the trigger, with the result that the falling arms 
descend suddenly and close the dribble feed gate, so 
that the weight of coal contained in the bucket is| 
equal to the predetermined value within close liaits. 

The coal is discharged from the bucket through 
a counterweight hinged door, which during the filling 
operation is kept closed by a link and quadrant. A 
tail on this quadrant is engaged by a locking arm, 
which is extended beyond its pivot into the path of 
one of the falling arms. As the latter descends, after | 
it has been tripped by the movement of the beam, 
it releases the locking arm, so that the quadrant and 
door are freed in turn and the coal is discharged. The 
door is then again closed by the counterweight, an 
action which swings the quadrant upward, so that the 
lock falls into its locking position, while, as the falling | 
arm rises with the bucket, the trip trigger is re-set for 
the next cycle. 

As the bucket empties, the weight of its contents, 
of course, gradually diminishes, and it therefore begins 
to rise before all the coal has been discharged. Special 
precautions have been taken to prevent this motion 
operating the mechanisms controlling the opening of 
the gate of the feed hopper, and thus allowing coal to 
pass unweizhed through the open bucket door. This is 
effected by a latching lever, which is pivoted to the 
frame of the machine, and in one of whose arms is a 
bight, into which a pin, on the side of the main feed 
gate, slips, when that gate rises into the closed position. 
The lock provided by this arrangement is reinforced | 
by a pendulum locking lever, which is pivoted to the 
machine frame and maintains the latching lever in 
its raised position. This locking lever is returned to its 
vertical position by the closing of the door oa the 
weigher bucket, the result being that the latching 
arm is deprived of its support. The pin on the main 
feed gate can therefore disengage itself from the bight | 
and in so doing leaves the feed gates free to open. 
It may be mentioned that this arrangement not only 
ensures that the feed gates are locked when the bucket 
door is opened, but prevents the bucket door from 
opening while the feed gates are open. 

Failure of the feed gate to close, owing to the lodg- | 
ment of material between its edge and that of the 
hopper, is prevented by building up the front wall of | 
the latter from a number of closely spaced triangular 
plates. Each of these plates is drilled at one corner 
and is threaded upon a rod, which is arranged parallel 
to and above the closing edge of the feedgate. The 
lower corners of the triangles project slightly below 
the lip of the feed gate, so that when the latter closes 
its lip lifts the plates slightly and when it opens the 
plates follow the lip until they come up against a stop. 
Should a portion of the coal be caught by the lip as | 
the feedgate is closing the plates in contact with the 
jointed piece will swing farther than is usual, and the | 
hopper will thus be sealed against the discharge of 
excess material. When the feed gate re-opens, however, | 
this material will drop into the bucket and the plates 
will regain their normal position. As the coal passes | 
into the weigher bucket its weight is recorded on a/| 
printing counter, the readings of which are checked | 
by a second counter on the discharge side. 

Before the weigher is transported from one place | 
to another on the jetty, the telescope chute and feed 
hopper are lifted off by the crane, the cathead is folded | 
up against the carriage and the hinged tray is lifted | 
into the vertical position by block and tackle. The | 
weigher carriage is then traversed into the well of the 
truck and the runner extensions are lifted by other | 
tackle, which is connected to posts fitted on the truck. 
The plant is then within the standard loading gauge, 
so that rail traffic can pass it and the cranes can be | 
moved over it. 





THE TRADE OF THE ETHERLANDS | 
EAST INDIES. 

Tae Dutch possessions in the Malay Archipelago, 
consisting of Java and Madura, Sumatra, Dutch Borneo, | 
Celebes, and the many smaller islands which together 
have an area greater than that of any of the larger is- 
lands, constitute very vaiuable markets in normal times 
for the products of the industrial factories of Europe 
and America. With a population of over 60,000,000 
people, engaged mainly in agricultural pursuits, or con- 
cerned with the production of oil or tin, the demands 
for textiles, iron and steel products, machinery and 
tools, motor cars and chemical products is very great. 
To-day, the entire East Indies, like many other parts 
of the world, suffers from the disadvantages of over- 
stocked markets and consequent low prices for her 
exportable commodities. The decline in prosperity 
has continued through a period of three years, but 
fortunately the native population have proved capable 
of adapting themselves to a lower condition of living 





by curtailing household expenditure and growing their 


|own food supplies. The fortitude and self-reliance 


of the Javanese, under adverse conditions, relieved the 
Government of the necessity of finding solutions for 
troublesome problems, which had to be faced in other 
parts of the world. The low prices available for the 
agricultural produce of the Archipelago caused universal 
depression. Industry, transport by land and sea, and 
all the commercial enterprises associated, directly or 
indirectly, with agriculture, suffered through this slump. 
It was hoped that a restriction of sugar exports might 
strengthen this important local industry, but it was 
recognised that any ameliorative effect could not be 
secured for some time, unless the existing rate of 


| consumption could be maintained, to ensure the reduc- 


tion of the very heavy stocks. The market for rubber, 
second in importance to sugar in the exports of this 
region, was in a very unsatisfactory state, due to over 
production and diminished consumption. With rubber 
reduced to the low level of 2}d. per pound, many of the 
estates have had to close down, while others have had 
their personnel reduced to a care and maintenance 
strength. Tin, under the international agreement 
enjoining restricted production, has secured improved 
prices. The first quota production scheme appears to 
have allowed, on review in May, 1931, of too much tin 
being placed on the market, and a further restriction 
was agreed to, under which the Netherlands East Indies 
may produce 23,400 tons. The outstanding feature of 
the oil market in the last few years has been the rapid 
growth of the exports of crude oil, though the output 
has now been cut down, in agreement with the policy 


| adopted by the controlling groups, of regulating world 


production. 

British interests in the Netherlands East Indian 
markets have suffered set-backs due to the competition 
of cheap goods, produced in Japan or Central Europe. 
For many years the United Kingdom was second only 
to Holland in the list of supplies of foreign goods. 
To-day, she is fourth, being behind Holland, Japan and 
the United States, and only slightly ahead of Germany. 


| The piece goods trade, so long held by Lancashire, has 


been largely lost to Japan. Motor cars have become 
a virtual monopoly of the United States. The trade 


| in wearing apparel is passing from Great Britain to the 


United States in the better qualities, and to Japan in 
the cheaper lines. Imports from Japan are increasing 


| rapidly in galvanised sheeting, iron pipes and tubes. 


There seems to be no doubt that a determined effort 
must be made if the drop in the position of Britain in 
the import trade of the Archipelago is to be made up. 
The task must be taken up by those manufacturers who 
are in a position to offer goods for which there is a 
demand at prices, which are competitive with those 
of foreign producers. The position in regard to the 
importation of engineering products was, perhaps, 
more satisfactory in the year 1930, than was the case 
with many other classes of business, but there was a 
sharp fall in the first six months of 1931. The State, 
until then, had a great amount of work on hand at the 
harbours and docks, an irrigation scheme was in progress 
of construction, and roads and bridges were being 
built. In consequence, the year 1930 showed a better 
return in the importation of steel and machinery 
than would otherwise have been the case. Now, 
practically all activity of this type has ceased. 

From a Report on the ‘* Economic Conditions in the 
Netherlands East Indies,” prepared by Mr. H. A. N. 
Bluett, Commercial Agent of Batavia, (published by 
H.M. Stationery Office, 3s. 6d. net.), the drop in the 
importation of most types of machinery can be gauged 
by comparing the first six months of 1930 and 1931. 
Sugar machinery imports fell from 290,0001. to about 
one-fifth of that sum. Machinery for service in the 
oil fields and refineries dropped from 130,000/. to 
about one-eighth. Tea machinery improved from 
25,0001. to 41,0001. Rubber machinery declined to 
less than one-half of its former standard, and mining 
machinery fell from 350,000/. to 108,000/. The 
increase in the importation of tea machinery was due 
to the equipment of new estates in Sumatra, but the 
plant was practically entirely of Dutch or German 
origin. The iron and steel market suffered heavy 
decreases. With the exception of high-speed tool steel 
and stainless steel, Great Britain’s share of the trade 
was very small, and in some classifications quite insig- 
nificant. An outstanding feature of the market is the 
increase in the importation of cast-iron pipes from 
Japan, and the growing competition of that country in 
the supply of wrought-iron pipes. Though the demand 
for tin-plate was below the average of the past three 
years, there was still a very valuable trade available. 
It was still mainly held by Great Britain, but the United 
States offered ever-increasing competition. A study 
of the markets of the Netherlands East Indies shows 
the immediate effect of depression upon the trade of 
those who supply goods of superior quality. Where 
cheapness is the principle consideration in production, 
the diminution in the value of the trade was of a much 
smaller nature. 





THE LLOYD BARRAGE AT SUKKUR. 


Tue Lloyd barrage across the River Indus, at 
Sukkur, which was formally opened by the Viceroy 
of India on January 13, together with its subsidiary 
works, will enable some 6,000,000 acres in the pro- 
vince of Sind to be brought under cultivation for such 
valuable crops as cotton, wheat, rice, millets and 
sugar cane. Sind is about the same size as England, 
and, besides being practically rainless, is watered only 
by a single river, which flows across it from north to 
south. Its course, however, is fortunately not at th« 
bottom of a valley, but on the top of a ridge, the result 
of the gradual raising of its bed and banks by th: 
deposit of silt. For many years, therefore, the inhabi 
tants have dug canals, and in this way run the 
flood water off to distant localities. The supplies 
obtained in this manner were, however, uncertain and 
irregular, partly owing to the vagaries of the river 
itself and partly owing to the liability of the canals 
to silt up. Suggestions to improve this state of affairs 
were first made as long ago as 1846, but it was not until 
1920, when Mr. A. A. Musto, executive engineer of the 
Bombay Government, prepared a scheme for the 
construction of a barrage at Sukkur and the excavation 
of seven main canals and numerous branches, that the 
project assumed practical form. Even then finance 
proved an obstacle, and the work, which has now been 
virtually completed, was not begun until 1923. 

Briefly, the scheme comprises the construction of 
a barrage across the Indus at a point about three miles 
below the cantilever bridge over the Rohri-Sukkur 
gorge, the excavation of seven main canals, four on 
the east, and three on the west, bank, just above this 
barrage, and the formation of a considerable length of 
subsidiary waterways. The total length of the main 
canals and branches is about 1,600 miles, of the distribu- 
taries 4,622 miles, and of the final feeders to the fields 
no less than 50,000 miles. The latter will be mainly 
constructed by the farmers themselves on their own 


land, but the remainder of the excavation has already | 


necessitated the removal of some 210,000,000 cub. yd. 


of soil, which is comparable with the amount involved ' 


in the construction of the Panama Canal. 

The barrage, of which a view is given in Fig. 3, page 
132, is built on a site where the Indus has broken 
through a low barrier of sedimentary limestone, so that 
its width is considerably less than that of the average 
flood level be. Work on it was actually begun in 
1927-1928, when the underwater operations were 
initiated and 9} spans on the left bank, and 6} spans 
on the right bank were completed. During the next 
season, 10 additional spans on the right and 13 addi- 
tional spans on the left were built, and in the third 
season, the central 27 spans were finished. The 
superstructure was carried forward as the underwater 
work was completed. The foundations were con- 
structed inside cofferdams, which were built round 
each year’s area of operations, and consisted of lines of 
interlocking steel piles, which were driven into the 
river bed by pile drivers mounted on pontoons. These 
piles were backed by sand and soil, which was deposited 
by dredgers and brought down by animal haulage, 
respectively. The areas inside the cofferdams were 
then excavated by dredgers and, after the latter had 
finished their work, the cofferdams were closed and 
the water within them pumped out. A concrete raft, 
190 ft. wide, with auxiliary and stone pitching to a 
total width of 430 ft., and with lines of sheet piling at 
the upstream and downstream edges, extending across 
the river, was then laid. This form of construction 
was adopted, owing to the fact that the silt was too 
deep to render it possible to reach a solid foundation. 
This work proceeded day and night, the material 
required being brought up by broad and narrow-gauge 
railways, of which some 42 miles and 24 miles, respect- 
ively, were laid. The stone used was quarried from 
the neighbouring sedimentary rock bar and, as it was 
fairly soft, the parts subject to stream action have been 
faced with specially selected hard limestone blocks. 

As will be seen, the completed barrage consists of 
two sets of reinforced concrete arches, forming sixty- 
six double 60-ft. spans. These spans are separated by 
58 ordinary piers, each 10 ft. wide, and seven abutment 
piers, each 25 ft. wide. The result, therefore, is two 
bridges at different levels, the upper being a con- 
tinuous platform from which the gates are controlled, 
while the latter carries a road connecting the east and 
west banks of the river. The R.L. of the springing of 
the two sets of arches is 219 and 201, respectively, while 
the total width of the waterway at this point is 3,960 ft.. 
and the length between the river bank abutments is 
4,715 ft. The barrage is designed to pass 1,500,000 
cub. ft. of water per second, an amount which exceeds 
the highest flood hitherto recorded by 50 per cent. 
The sil] level of the barrage is at R.L. 177, and it will 
be used to bank up water to R.L. 194-5, at which 
level the main canals will be able to obtain their full 
supply. Two divide walls, the one on the right 
bank being 1,690 ft. long and that on the left bank 
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THE LLOYD BARRAGE ACROSS THE RIVER INDUS. 














Fie. 1. Rea@uLtator Opentnas TO Marin DIstTRIBUTION 

















Fie. 2. Surrace-TyPe Raprat Gates on A SUBSIDIARY CANAL. 


1,975 ft. long, have been constructed, so as to divide 


Each gate is operated by a central unit embodying 


the river into three compartments, thus enabling the | spur gearing, which is connected through a cross shaft 
levels and velocities to be controlled to suit the condi- | to two end crabs. These crabs are in turn connected 


tions of entry of water into the canals. 


| through spur gearing to the winding barrels. Both the 


To impound the river water to the level required for | central gearing and the end crabs are totally enclosed 
the take-off canals on each bank of the river, each of | and the former is provided with an automatic self- 
the openings in the main barrage is closed by a gate, | sustaining brake, which will hold the gate suspended 
54 of which are of 60 ft. span, and 18 ft. 6 in. deep, | in any position. This lifting and lowering gear can be 


while the remainder are 60 ft. span and 22 ft. 6 in. deep. 
These gates, shown in process of erection in Figs. 4 
and 5, page 132, are all of the Stoney type and were 
manufactured by Messrs. Ransomes and Rapier, 
Limited, 32, Victoria-street, Westminster, London, 
S.W. The twelve deep gates are known as scouring 
gates and are placed, seven at the left hand end and 
five at the right hand end of the barrage on sills 1 ft. 
below the sill level of the remaining, or river, gates. 
As their name implies, they are raised when it is 
necessary to clear the river bed near each bank of silt 
deposits. In this way the ingress of the silt into the 
canals will be prevented. 

The skin plates on both types of gate are stiffened 
on the down-stream side by channel members, which are 
placed vertically and are attached to two main hori- 
zontal lattice girders, while machined steel end beams 
are framed to the ends of the main girders to act as 
roller paths and to transmit the load to the rollers. 
The latter are of the Stoney free type, are accurately 
turned to ensure an equal distribution of the load and 
run on steel roller paths of the self-adjusting type, 
which are mounted on machined castings, attached to 
grooves in the masonry. These grooves also carry 
machined cast-iron members on which self-adjusting 
metal staunching bars, fixed to the ends of the gates, 
bear. The bottom of each gate is fitted with a teak 
timber, in order to form a tight joint between it and 
& machined steel sill beam. Steel wire ropes attached 
to each end of the gate are provided for suspension 
purposes. These ropes pass over winding barrels and 
thence round pulleys on each end of the counter- 
balances, to adjustable fixings on the gear framing. 
Each counterbalance consists of a steel box containing 
*hout 70 tons of sand ballast. 








operated by two men, the time occupied to move a 
gate through 32 ft., even under the maximum loading 
conditions, being about 50 minutes. In emergency, 
however, this operation can be effected by six travelling 
trolleys, which are equipped with motors, and can be 
coupled to the crank handle shafts. These motors 
are supplied through lengths of cable, which can be 
plugged into sockets placed at intervals along the top 
of the barrage. In this way all the 66 gates can be 
fully raised in about 1} hours. 

The river gates are designed to operate against an 
upstream head of 18 ft. 6 in. above the sill with no 
water downstream, the load under these conditions 
being about 300 tons. The scouring gates on the 
other hand are designed to operate against an up- 
stream head of 19 ft. 6 in. with no water down- 
stream, as well as with the up-stream water level with 
the top of the gate and a depth of water down-stream 
of 18 ft. To allow the full flood depth of water, which 
it is estimated will be about 23 ft. over the river sluice 
sills, and the accompanying floating matter to be 
passed through the barrage, all the gates can be lifted 
to a point 8 ft. above the maximum flood level. 

To overcome the difficulties connected with the erec- 
tion of gates of this size, Messrs. Ransomes and Rapier 
employed four machines, views of which are given in 
Figs. 4 and 5. These machines, which were brought 
in sections along the barrage and assembled, where 
required, were of the Goliath type and each was 
capable of lifting and travelling with a load of 25 tons. 
They were operated in pairs from each end of the barrage 
and transported the completed gates to the openings 
as the work proceeded. They were also provided with 
crabs, so that they could handle the counterbalance 
boxes and gears. To show the value of this method 
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| of erection, it need only be mentioned that while it 
| had originally been planned to open the barrage in 
| March, 1932, the rapid progress made with the masonry 
work enabled the date to be advanced by two months. 
| This naturally necessitated a corresponding speeding 
| up in the erection of the gates, a speeding up which, 
| however, would hardly have been possible without the 
use of machines of this type and very careful works 
organisation. 

The seven main canals, the total length of which, 
as has already been stated, amounts to some 1,600 
miles, have been formed three on the right and four on 
the left bank, just above the barrage. Three of 
these canals have bed widths of 346 ft., 247 ft. and 
243 ft., respectively ; the other four are 165 ft., 92-5 ft., 
82 ft. and 79 ft. The maximum discharges will be 
13,649, 10,883, 10,215, 5,152, 2,837, 2,094, and 1,936 
cusecs. The flow into these canals is effected through 
a total of fifty-five regulator openings, each of which 
has a clear span of 25 ft. Some of these openings are 
shown in Fig. 4. They are closed by gates, which 
were also manufactured by Messrs. Ransomes and 
Rapier, Limited. The gates for each opening are 
formed in three sections, each working in separate 
grooves in the piers. The lowest gate is 4 ft. 6 in. 
deep and immediately down stream of a masonry 
sill, while the other two are a little farther down- 
stream and vary in depth from 5 ft. 6 in. to 8 ft. 9 in. 
according to requirements. This arrangement will 
allow all three gates to be lowered to the floor level of 
the canal, while to close the openings completely the 
top gate is raised to the maximum water level, and 
the middle and lower gates raised by appropriate 
amounts. If the water in the river falls considerably 
below the normal level, the top gate can be raised clear 
and the discharge into the canal made over the middle 
gate. These gates are operated from a fixed electric 
driving unit, which is placed centrally over one of the 
divide piers and is connected by shafting to the winding 
barrels and operating screws of the six gates in two 
adjacent openings. Any particular gate, which it is 
desired to operate, is connected to the driving unit 
through a hand-operated clutch. Auxiliary hand gear 
is also fitted. 

The excavation of the canals was mainly effected 
by mechanical excavators, though manual labour 
was employed to some extent. The reasons which led 
to the adoption of this course were the difficulty of 
recruiting the 135,000 men that would have been neces- 
sary, the effect that such recruitment would have had 
on local agricultural labour conditions, and the greater 
continuity with which the work could be carried on. 
At the time this decision was taken, it was not expected 
that the cost would be less, though, actually, savings 
have been effected. The forty-six. machines employed 
were manufactured by Messrs. Ruston-Bucyrue, 
Limited, Lincoln, and were of types that will alread; 
be familiar to readers of ENGINEERING. Nine of these 
units were steam-driven and had an average output 
of 86,500 cub. yd. per month, two were of the Diesel- 
electric type and had an average output of 65,000 cub. 
yd. per month, two other groups of two and three 
were steam-driven and had monthly outputs of 58,000 
and 46,000 cub. yd. per month, respectively, whilethere 
were twenty-seven smaller Diesel engine-driven units 
with average monthly outputs varying from 26,900 to 
17,500 cub. yd. The total] capacity of al] the machines 
taken together was, roughly, 74 tons of earthwork 
excavated and dumped per minute, which it may be 
pointed out represents the labour of 32,000 men work- 
ing all the year round. 

As already mentioned, the beds of the main canals 
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vary from 79 ft. to 346 ft. in width, where they leave the 
headworks at Sukkur, but they gradually narrow down 
as tributaries are taken off. Their depth varies from 4 ft. 
to 20 ft., according to the contours crossed. Excavation 
was effected by working the machines in pairs, one 
of which dug one half the canal and dumped the earth 
to form one canal bank. Widths up to 300 ft. could 
be cut and dumped in this way by using the largest 


PERSONAL. | 


Messrs. Plenty anp Son, Lrurrep, marine engineers, | 
Eagle Iron Works, Newbury, Berkshire, ask us to state | 
that they are in no way connected with the firm of | 
Messrs. Plenty-Still Oil Engines, Limited, Kings-road, 
Newbury ' 


BOOKS RECEIVED. 











machine with 145 ft. booms, but on the 346-ft. canal 
a portion of the earth had to be rehandled. The large 
machines could be adapted for excavating the narrower 
canals by taking a section out of their booms. At the 
other end of the scale, some of the narrowest distribu- 
taries, which are not more than 6 ft. wide, were success- 
fully and economically excavated by the small Diesel 
units. 

Having dealt with the construction of the main 
and distributing canals together, it is now necessary 
to add a few facts relating to the regulators by which 
the flow from the former to the latter is controlled. 
Each of these regulators is provided with a number 
of radial gates which can be operated separately; a 
typical group of these is illustrated in Fig. 2. 
about 350 gates were — by Messrs. Ransomes 
and Rapier, Limited, for this purpose, the span in all 
cases being 10 ft. and the depth varying from 5 ft. to 
12 ft. 6 in. These gates are all mounted on pivots 
placed above the water level and below this point there 
is no fixed metal work. The pivots themselves are 
carried by steel beams which are securely anchored to 
concrete piers. The gates were constructed in sections, 
so as to facilitate their transport and erection, and can 
easily be operated manually by two men. 

The constructional work in connection with this 
great scheme has been carried out by direct labour 
by the Indian Public Works Department, of which 
Sir C. 8. C. Harrison is engineer-in-chief, while the 
barrage itself was designed by Mr. A. A. Musto, who 
was also responsible for the general project. 


Messrs. Tue Westincuouse BRAKE AND SaAxBy 
Stenat Company, Limirep, 82, York-road, King’s 
Cross, London, N.1, are supplying the brake sets required 
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| Publication No. 131. Annual Report of the Director | 
| of the Bureau of Standards and the Secretary of Com- | 
| merce for the Fiscal Year ended June 30, 1931. Washing- 
ton: Government Printing Office. [Price 15 cents.] 
Physikalisches Handwértenbuch. Edited by ARNOLD 
Bertryver and Kart Scueer. Second Edition. 
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[Price 60 cents. ] 
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[Price 50s. net.] 

Empire Forestry Journal, Vol. X, No. 2, 1931. Edited 
by Fraser Story. London: Empire Forestry 
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for a further 10 wagons, ordered from Messrs. Metro- 
politan-Cammell Carriage, Wagon and Finance Com- 
pany, Limited, by the Chinese Government Purchasing 
Commission. 


INSTITUTION OF NAVAL ArcuITects.—The 73rd annual 
meeting of the Institution of Naval Architects will be 
held on Wednesday, March 16, and on the two following 
days, in the lecture hall of the Royal Society of Arts, 
John-street, Adelphi, London, W.C.2. Admiral of the 
Fleet the Right Hon. Lord Wester Wemyss will occupy 
the Chair. The annual dinner will take place on 
March 16, at 7.30 p.m., in the Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W.C.2. 


Launch or H.M. Svupmarmwwe “ THames.”’—On 
Tuesday, January 26, H.M. Submarine Thames was 
successfully launched at the Naval Construction Works, 
Barrow-in-Furness, of Messrs. Vickers-Armstrongs, 
Limited. The vessel was ordered on September 1, 1930, | 
and forms part of the 1929 estimates. According to 
Jane's Fighting Ships, 1931, she has a length of 345 ft., 
a beam of 28 ft., and a depth of 13 ft. 6in. Her surface 
displacement is 1,760 tons, and her armament includes 
a 4-7-in. gun. 


British STANDARD SPECIFICATIONS FOR MANILA 
Rores.—The British Standards Institution has issued 
two specifications for Manila ropes. One of these, No. 
431-1931, deals with Manila ropes for general purposes, 
such as for lifting blocks, slings, &c. The specification 
provides for ropes of three, four, and nine-strand con- 
structions of three qualities, namely, ‘“‘ Special,” 
“ Standard,” and “ Merchant,” the qualities being so 
graded that the breaking strengths of a 3-in. circum- 
ference, three-strand rope would be 90 ewt., 80 ewt. and 
70 ewt., respectively. ~ this way it is hoped that the 
specification will meet the requirements of all branches 
of industry. The second specification, designated No. 
432-1931, refers to Manila ropes for well drilling, and 
is divided into two parts, the first of which provides for 
drilling rope, or cable, for percussion well boring, and 
the second for the “ Bull’ or “Calf” ropes used on 
well-drilling rigs. The drilling rope, which is of three- 
strand construction, differs essentially from the ‘‘ Bull "” 
and “Calf” ropes in that the conditions of use necessi- 
tate very hard lay, special lubrication, the highest 
ey e quality of fibre and the maximum elasticity. 
‘ull descriptions of the testing recommended when pur. 
chasing manilla ropes are given in both specifications, and 
recommendations in regard to factors of safety are 
included in a foreword to specification No. 431-1931. 








It is hoped, at a future date, after experimental investiga- | cipal authorities from all parts of the United Kingdom 


tion, to add recommendations as to the minimum 
diameter of rope sheaves to give a reasonable endurance 
in sheaves. 
consideration is bein 


tibre cores for wire ro 


tions, Nos. 431 and 432-1931, can be obtained from the | and Exhibition may be obtained from the secretary of 
Publications Department of the Institution, 28, Victoria-| the Institute, 90, Buckingham Palace-road, London, |} equipment. are experiencing a 
street, London, 8.W.1, price 24. 2¢. each, post free. 





Moreover, it is of interest to note that/ exhibits will include hghting and heating apparatus, 
given to the question of the | hospital appliances, labour-saving devices, and apparatus 
preparation of a British Standard Specification for| and appliances used in municipal administration and 
Copies of the new specifica- | water supply. 
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MARSHALL, [Price 35 cents.] Washington: Govern- 
ment Printing Office. 
Railway Literature 1556-1830. By R. A. Prppre. 
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of Engineering Materials. By E. A. Wratcut. Cal- 
eutta: Government of India. Central Publication 
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Air Ministry. Air Publication No. 1422. The Moth 
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net. ] 
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Tne Royat Sanitary Iystirute Heattrx ExuHst- 
TIon.—The Health Exhibition of The Royal Sanitary 
Institute will be held at Brighton from July 11 to 16, 
next. This exhibition is arranged in connection with the 
annual Congress of the Institute, which is attended by 
representatives of Government Departments and muni- 


and also from the Dominions and many places abroad. 
In addition to sanitary and hygienic appliances, the 








Full information regarding the Congress 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The Cleveland pig-iron 
trade is without new feature of moment. Stocks— 
already low—continue to decrease, and the strong statis- 
tical position enables makers to take a firm stand. 
Second-hands have little iron to offer, and their terms of 
contract with ironmasters prohibit merchant sales to 
the principal home consumers. Transactions by second- 
hands are thus almost confined to dealings with overseas 
firms, and though inquiries from abroad are improving, 
actual export sales are still confined to narrow limits. 
Producers are using most of their moderate output at 
their own consuming works. They hope to extend 
business with pig consumers in Scotland, but sellers of 
Midland iron continue to compete keenly for the Scottish 
trade. Fixed minimum quotations for Cleveland pig 
remain: No. 1 grade, 6ls.; No. 3 g.m.b., 588. 6d 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite.—The situation as regards East Coast hema- 
tite iron is unsatisfactory and disturbing. An additional 
furnace has been put into blast at the Eston works of 
Messrs. Dorman, Long and Company, Limited, to supply 
the producers’ own requirements. Make is still barely sufti- 
cient for current needs and stocks are now hardly of em- 
barrassing size, but values are weak, due to the merchants’ 
keenness to unload their rather substantial holdings. 
Producers are of opinion that quotations have touched 
bottom and are likely to advance in the near future, with 
the result that they are not anxious to negotiate at rates 
now ruling, which they declare are considerably below 
the cost of production. Ordinary qualities can be readily 
bought at 64s. 6d., and less is stated to have been accepted. 

Foreign Ore.—There is practically no business in foreign 
ore. Best rubio is put at 16s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers hold considerable quan- 
tities of Durham blast-furnace coke, but are markedly 
unwilling to negotiate at round about the prices named. 
Good average qualities keep at 17s. delivered here, but 
market transactions are few and small, as local consumers 
still have ample supplies of their own makes. 

Manufactured Iron and Steel.—In one or two branches 
of semi-finished and finished iron and steel, slight expan- 
sion of business is reported. An order for 1,000 tons of 
tramway rails for Montreal has been secured by Messrs. 
Dorman, Long and Company, Limited. Among the 
principal market quotations are :—Common iron bars, 
10s. ; best bars, 10/1. 10s. ; double best bars, 11/.; treble 
best bars, Ill. 10s. ; ing (parallel), 8l.; packing 
(tapered), 102.; steel billets (soft), 5/. 10s.; steel billets 
(medium), 62. 128. 6d.; steel billets (hard), 7/. 2s. 6d. ; 
iron and steel rivets, 11/. 58.; steel ship plates, 87. 15s. ; 
steel angles, 8/. 7s. 6d.; steel joists, 8/. 15s.; heavy 
sections of steel rails, 8/. 10s. for parcels of 500 tons and 
over, and 9l. for smaller lots; fish plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 7/. 17s. 6d.; and galvanised 
corrugated sheets (No. 24 gauge), 91. 2s. 6d. to 91. 5s. 

Scrap.—Scrap is slow of sale, but quotations are 
upheld. Borings are 26s.; turnings, 32s. 6d.; light 
cast-iron, 38s. ; heavy cast-iron, 45s. ; machinery :etal, 
47s. 6d.; and heavy steel, 40s. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The majority of sections in the local 
steel and engineering trades are marking time, though 
in some instances progress is being made. The sta- 
tistics relating to the steel output of last year reflect 
the unsatisfactory conditions that obtained during that 
period when the Sheffield area turned out only 780,000 tons 
of steel ingots and castings. Compared with 1930 and 1929, 
when the figures were 960,000 and 1,217,000 tons, respec- 
tively, last year’s total shows a big decrease. Inquiries 
for steel products are on the increase, but the flow of 
orders is not so strong. Among the latest inquiries 
received by Sheffield Chamber of Commerce are those 
from Scotland, Jersey, and Canada for engineers’ breast 
drills, hand saw filing machines, and knives and plates 
for meat choppers. The raw and semi-finished steel 
trades are unable to make headway. There is a lack of 
forward buying. The benefit derived during the latter 
part of last year from the devaluation of the pound has 
practically disappeared. Users cannot be induced to 
take more than their immediate requirements, and 
judging by the current demand there is a likelihood of 
additional plant being put out of action. Ferro alloys 
and basic steel scrap are weak lines. Steelworks 
machinery is not in very good request. Railway rolling- 
stock requirements also show a big decline. A few in- 
quiries are in circulation from India, but the amount oi 
business being obtained from that market is below normal 
dimensions. Inquiries have been received for colliery 
and hydraulic machinery. Seamless boiler drums which 
are capable of withstanding high pressures are being 
made for the dye and synthetic-armmonia industries. 
Work is proceeding on a contract placed by Russia for 
rolling mill and auxiliary plant. the lighter machinery 
trades are fairly well employed. There is a steady cal! 
for grinding and crushing equipment, and also for spare 
_ made of manganese steel. Automobile steel and 

ttings are being supplied to motor-car making centres 
in increased quantities. The unsatisfactory condition 
of the coal trade finds reflection in the poor demand 
for coal-cutting machinery, pneumatic picks, wheels, 
axles, steel tubs, pulleys, prop withdrawers, and coal 
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rustless, heat-resisting and acid-resisting materials are 
making headway, and output shows steady expansion. 





1931 Ezports.—Customs returns show that the coal, 
fuel and coke export trade of South Wales in 1931 


The dairy industry continues to find stainless steel of ; amounted to only 22,402,643 tons, this being 6,016,000 
great benefit in the manufacture of various utensils. | tons, or 21 per cent., less than the quantity dealt with 


It is both hygienic and economical. 

South Yorkshire Coal Trade.—-The position of the coal 
trade locally has undergone little change. Export 
requirements still leave much to be desired, while the 
inland demand, though tending to improve, is not very 
satisfactory. A few more inquiries are in circulation for 
industrial fuel, but the current demand is on a some- 
what low level. The house coal market is similarly 
situated. The mild weather has had an adverse effect 
on consumption, and stocks are gradually accumulating 
at sidings and depots. The electricity, textile and gas- 
making industries continue to be good customers in 
certain classes of fuel. There is steady request for foundry 
and furnace coke, while central-heating varieties are being 
disposed of in moderately large tonnages. Gas coke 
shows further weakness. Quotations : 
hand picked, 26s. to 27s.; Derbyshire best house, 22s, 
to 23s.; Derbyshire best brights, 20s. 6d. to 1s. 6d. ; 
screened house coal, 19s. to 20s. 6d.; screened house 
nuts, 17s. to 18s.; Yorkshire hards, 17s. to 188. 6d. ; 
Derbyshire hards, 17s. to 18s. 6d.; rough slacks, 9s. 
to 10s.; nutty slacks, 8s. to 9s.; smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Scottish Steel Trade.—No change of any kind has taken 
place in the Scottish steel trade over the week and specifi- 
cations continue very scarce, with the result that only a 
percentage of plant is being run at present. Orders 
from overseas are not very numerous, but a fair number 
of inquiries are still going around. The makers of black 
steel sheets are not quite as busy as they were and state 
that the demand has slowed down somewhat. They 
have still a fair amount of work on hand generally, but 
no distance ahead can be seen. For galvanised sheets 
the outlook is not very promising and orders booked do 
not represent a very large tonnage. Prices are unchanged 
and are as follow :—Boiler plates, 9/. per ton; ship 
plates, 87. 15s. per ton; sections, 8/. 7s. 6d. per ton ; 
black steel sheets, }-in., 7/. 10s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 10/. 5s. per ton, all 
delivered at Glasgow stations. 


Malleable-Iron Trade.—Little of an encouraging 
nature can be reported in connection with the malleable- 
iron trade of the West of Scotland, as the day-to-day 
demand is of the poorest description. Orders are about 
as difficult to secure as ever they were and plant can 
only be run intermittently. The re-rollers of steel bars 
are in a similar position, and, as prices are very keenly 
cut, there is no margin on any dealings completed. 
The current quotations are :—‘‘ Crown” bars, 9/1. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 61. 5s. per ton for home delivery, 
and 61. 2s. 6d. per ton for export. 


Scottish Pig-Iron Trade.—The pig-iron trade of Scotland 
keeps moving along within very narrow limits. Buyers, 
either on home or foreign account, are very few in number 
and their requirements are easily met from stocks on 
hand plus the output from the five furnaces now in blast. 
The general trade depression throughout the world may 
easily be held responsible for the dullness in the industry. 
Prices show no change and the following may be taken 
as the current market quotations :—Hematite, 68s. 6d. 
per ton, delivered at the steel works; foundry iron, 
No. 1, 728. per ton, and No. 3, 69s. 6d. per ton, both on 
trucks at makers’ yards. 


_Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 23, only amounted to 331 tons. 
Of that total, 300 tons went overseas and 31 tons coast- 
wise. During the corresponding week of last year the 
figures were 253 tons overseas and 21 tons coastwise, 
making a total shipment of 274 tons. 


Wages in the Pig-Iron Trade Reduced.—Intimation 
has been made by Messrs. Kerr, MacLeod and Macfarlan, 
chartered accountants, Glasgow, to Messrs. Thomas 
Petrie and John Brown, joint secretaries of the Board of 
Conciliation for the Regulation of Wages in the Pig-Iron 
Trade in Scotland, that they have examined the 
employers’ books for October, November, and December, 
1931, and certified that the average net selling price was 
3l. 8s. 8d. This means that there will be a reduction 
of x per cent. in the wages of the workmen on basic 
rates. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Coal Trade.—A welcome improvement was shown 
in the loading position at the South Wales docks in the 
past week as a result of the arrival of ships which had 
been held back by successive gales and fogs. The 
result was that shipments totalled 424,810 tons compared 
with 296,420 tons in the preceding week, and 261,660 tons 
& fortnight ago. The bulk of the shipments were, 
however, on account of old contracts, as new business is 
coming along very slowly and usually only for small 
quantities. This is a result of the hand to mouth policy 
of prospective buyers in view of the stocks already 
held abroad, and the lack of incentive to purchase ahead 
occasioned by the operation of minima selling prices. 
In fact, except for some special brands of dry large and 
nuts, all varieties of large and small coal are in abundant 
supply and readily available at the schedule prices based 
on 19s. 6d. per ton f.o.b. for best Admiralty large, and 
138. 6d. for best bunker smalls. 


Best ‘branch | 








in 1930, representing a decline of 500,000 tons per month. 
Compared with the 1913 total of 40,867,249 tons, last 
year's trade showed a reduction of no less than 18,465,000 
tons, or 1,538,000 tons per month below the pre-war 
volume of trade. Cargo exports of coal foreign fell by 
5,386,000 tons, or 23 per cent., as compared with 1930, 
to 17,545,644 tons, bunkers foreign by 404,000 tons, or 
13 per cent., to 2,693,523 tons, and cargo coastwise by 
105,000 tons, or 7 per cent., to 1,276,178 tons, making a 
total decline in the coal trade of 5,895,000 tons, or 21 per 
cent., to 21,515,345 tons. Patent fuel shipments also 
fell by 248,000 tons, or 24 per cent., to 756,178 tons. 
Exports of coke were, however, increased by 27,000 tons, 
or by 26 per cent., to 131,120 tons, entirely as a result of 
an improvement in shipments at Cardiff from 74,609 
tons to 107,883 tons. 


Iron and Steel.—Exports of iron and steel goods from 
South Wales in the past week amounted to 13,999 tons, 
or 520 tons more than was shipped in the previous week. 
Shipments of tin-plates and terne-plates were raised from 
8,097 tons to 8,322 tons, and of other iron and steel goods 
from 868 tons to 2,790 tons. Shipments of black-plates 
and sheets were reduced from 2,144 tons to 870 tons, and 
of galvanised sheets from 2,362 tons to 2,017 tons. 
Imports of Continental iron and steel were reduced from 
19,329 tons to 10,441 tons, of which Belgium supplied 
4,161 tons, Holland 3,233 tons, Germany 443 tons, and 
France 2,604 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The Proposed New Tariff.—Until more definite infor- 
mation is available, with the reassembly of Parliament, 
with reference to the Cabinet’s proposed imposition of 
an immediate tariff on all manufactured imports, leading 
members of the iron and steel and allied industries in the 
North-Western area are not inclined to commit them- 
selves very deeply in any discussion on the merits of the 
proposed new measure. Considerable uncertainty and 
even anxiety exists as to the exact amount of protection 
likely to be extended to the heavy industries under the 
indefinite phrase of an “ immediate tariff of 10 per cent. 
at least.’’ There is a unanimous feeling that, in the case 
of the iron and steel industries, a 10 per cent. to 15 per 
cent. tariff would serve little useful purpose, and that a 
much larger amount of protection is needed to revive the 
fading fortunes of the home iron and steel and kindred 
industries. Meanwhile, most sections of the heavy steel 
trade are suffering acutely from lack of orders and heavy 
production costs, and there is at present little, if any, 
sign of any material improvement until such times as 
growing imports are checked by Government inter- 
vention in the shape of high tariff walls. Conditions are 
a little easier in the lighter sections, and tool makers and 
manufacturers of light castings are doing better business, 
while firms engaged in the wire trade report a slight 
amelioration in the last few weeks. 

Introduction of New Industries.—One beneficial effect 
of the recent suggestions of the introduction of Protection 
in this country is a growing desire on the part of Conti- 
nental manufacturers to locate advantageous sites for 
branch factories. In this direction Lancashire and 
Cheshire have grounds for optimism. Recently, repre- 
sentatives of a Czechoslovakian firm inspected sites at 
St. Helens for the establishment of a works for the 
manufacture of pressed-glass goods. Other Continental 
and American firms are negotiating for sites, and, in 
Yorkshire, hope is entertained that a German firm of 
die-casters in the automobile industry may go ahead with 
a project for the erection of a factory at Bradford. At 
Bolton, Messrs. Crumblehulme, Limited, of Derby Iron- 
works, have introduced a new industry for the manu- 
facture of vitreous-porcelain enamelled iron goods for 
coal fires. The Bolton Corporation are also making 
strenuous efforts to attract light engineering firms to 
their area. 

Some Recent Contracts.—Motor manufacturers in this 
area continue fairly busy, and, among the most important 
recent contracts secured is that received by Messrs. 
Crossley Motors, Limited, of Gorton, Manchester, for 
the supply of 12 double-decked motor omnibuses, with 
petrol engines, and six double-deckers, with heavy-oil 
engines, for the Barrow Corporation. Recent orders 
booked by Messrs. Leyland Motors, Limited, of Leyland, 
near Preston, include two double-decked omnibuses for 
the Chesterfield Corporation, four single-decked and 
four double-decked motor omnibuses for the Accrington 
Corporation, and two double-decked omnibuses for the 
Blackburn Corporation. Conditions are still extremely 
difficult in constructional steelwork circles, but Messrs. 
Edward Wood and Company, Limited, of the Ocean 
Ironworks, Trafford Park, Manchester, are moderately 
busy, a recent contract being for 200 tons of steelwork for 
a garage for a Bethnal Green firm of contractors. Messrs. 
the English Electric Company, Limited, have transferred 
to Stafford the fuse-gear section of their business, 
previously centred at Coventry. Messrs. Sir William 
Arrol and Company, Limited, are supplying the steel for 
a 1,200-ton railway bridge, in course of erection on the 
London, Midland and Scottish Railway main Liverpool 
to Wigan line, at St. Helens. Prospects are reported to 
be slightly better in the Barrow hematite pig-iron’market, 
where business has been very quiet for a considerable 
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Rartway Locomotive Construction.—The London 





Midland and Scottish Railway Company constructed 132 | 
new locomotives in 1931. Forty-seven were built at | 


Derby, 70 at Crewe and 15 at Horwich. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To night, 
6 p.m., Storey’s-gate, S.W.1. “The Mechanism of 
Electric Locomotives,” by Mr. J. D. T'winberrow, and at 
North-Western Branch : Thursday, February 4, 7.15 p.m., 
Engineers’ Club, Manchester. North-Eastern Branch : 
Wednesday, February 3, 6 p.m., Armstrong College, 
Newcastle-on-Tyne. Thomas Lowe Gray Lecture, 
“* Modern Types of Propelling Machinery for Mercantile 
Marine Use,” by Mr. e° B. Freeman, and at Glasgow 
and West of Scotland Branch: Thursday, February 4, 
7.30 p.m., Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Gla g»w. Southern 
Branch: Thursday, February 4, 7.15 p.m., Municipal 
College, Portsmouth. “The Principles Underlying the 
Heat-Treatment of Carbon Steels,” by Prof. C. H. 
Bulleid. London : Friday, February 5, 7 p.m., Storey’s- 
gate, S.W.1. Informal Meeting. Discussion on “ Pile- 
Driving Plant,’’ by Mr. C. H. Woodfield. 


Junior Institution or EnGiIveers.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1, ‘‘ Centrifugal Separa- 
tion of Liquids—Industrial Applications to Oils and 
other Fluids,” by Mr. J. J. Haslam. Friday, Febru- 
ary 5, 7.30 p . “Notes on Hydraulic Installations in 
New Zealand,” by Mr. H. 8. Lamburd. 


InstiTruTe oF British Founprrmen.—Newcastle- 
on-T'yne and District Branch: Saturday, January 30, 
6.15 p.m. Neville Hall, Newcastle-on-Tyne. “ Black 
Sand,” by Mr. B. Hird, and at Wales and Monmouth 
Branch: Saturday, February 6, 6.30 p.m., Technical 
College, Newport. Birmingham, Coventry and West 
Midlands Branch : Thursday, February 4, 7.30 p.m., 
Chamber of Commerce, New-street, Birmingham. 
““Modern Methods of Enamelling Cast Iron,’ by Mr. 
J. H. D. Bradshaw. 


Roya Instrrutrion.—Monday, February 1, 5 p.m., 
Albemarle-street, W.1. General Meeting. Tuesday, 
February 2, 5.15 p.m. ‘“ Physical Metallurgy,” by 
Prof. C. A. Edwards. 


Society or Enorngers.—Monday, February 1, 6 p.m., 
Geological Society, Burlington House, Piccadilly, W.1. 
Presidential Address by Mr. F. W. M. Skues. 


WOLVERHAMPTON AND District ENGINEERING Soc- 
IETY.—Monday, February 1, 7.30 p.m., Victoria Hotel, 
Wolverhampton. ‘‘ Waste-Heat Boilers,” by Mr. 
Jones. 


INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Monday, February 1, 7.30 p.m., College of 
Technology, Manchester. ‘ Charts as an Aid to Pro- 
duction,” by Mr. T. G. Rose. Coventry Section : 
Wednesday, February 3, 7.30 p.m., King’s Head Hotel, 


Coventry. ‘“‘ Heat Treatment,” by Mr. J. Harrison. 
Braprorp ENGINEERING Socrety.—Monday, Feb- 
ruary 1, 7.30 p.m., Technical College, Bradford. ‘‘ The 


Modern Aircraft Engine,”’ by Major B. W. Shilson. 


Society or CHEemicaL Inpustry.—London Section : 
Monday, February 1, 8 p.m., Chemical Society, Burling- 
ton House, Piccadilly, W.1. ‘‘ Modern Trade Tendencies 
and Where they are Leading,’’ by Mr. H. A. F. Lindsay, 

Royat Socrety or Arts.—Monday, February 1, 
8 p.m., John-street, Adelphi, W.C.2. Thomas Gray 
Lecture. ‘“‘ Life-Saving Appliances on Merchant Ships ” 
(Lecture III), by Captain O. A. Barrand and Mr. G. A. 
Green. Wednesday, February 3, 8 p.m., “‘ Geophysical 
Methods of Prospecting,” by Mr. A. B. Edge. 

INSTITUTE OF TRANSPORT.—Bristol and District Section : 
Tuesday, February 2, 5.40 p.m., The University, Bristol. 
“Modern Distribution,” by Captain C. G. Welch. 
Manchester, Liverpool and District Section: Friday, 
February 5, 6.30 p.m., Midland Hotel, Manchester. 
‘Modern Methods of Transport Publicity,” by Mr. C. 
Fox. Leeds and District Section: Friday, February 5, 
6.30 p.m., Town Hall, Leeds. ‘‘A Transport Man in 
the New World,” by Mr. E. B. Hutchinson. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 2, 7.45 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘“‘Epicyclic Gearing,” by 
Major W. G. Wilson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, 
February 3, 6 p.m., Victoria-embankment, W.C.2. 
Wireless Section Meeting. ‘‘ The Spreading of Electro- 
magnetic Waves from a Hertzian Dipole,” by Mr. J. A. 
Ratcliffe, Mr. L.G. Vedy, and Mr. A. F. Wilkins. Friday, 
February 5, 7 p.m. eter and Instrument Section, 
Meeting. “Recent Developments in Cathode-Ray 
Oscillographs,” by Dr. A. Wood. ‘Accuracy of 
Measurements made with Hot Filament eee 
Tubes,’ by Prof. J. T. MacGregor-Morris and Mr. 
Wright. 

BetFrast ASSOCIATION OF ENGINEERS.—Wednesday, 
February 3, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘“‘ The British Grid System,” by Mr. W. A. 
Coates. 

Royat AERONAUTICAL Socrety.—Thursday, 
ruary 4, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, wc. “The Organisation of Air Routes for 
Night Flying,” by Dr. R. Benkendorff. 

InsTiITUTE oF Metats.—Birmingham Local Section : 
Thursday, February 4, 7 p.m., Chamber of Commerce, 
New-street, Birmingham. ‘The Dilatometer in the 
Study of Steels,” by Mr. N. P. Allen. 

InstITUTE oF Fuet.—Thursday, February 4, 7.30 p.m., 
The University, Bristol. Joint meeting with Society of 
Chemical Industry. ‘ Smoke Abatement,” by Mr. V. R. 
Chadwick. Friday, February 5, 7 p.m., Technical 
College, Derby, “ Industrial Furnace Design,” by Mr. 
E. W. Plumley. 


Feb- 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

Ww all the attention of our readers to 
the Leer e the above i. our "SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TreLegrapaic f “ ENGINEERING,” WESTRAND, 

ApprgEss | LONDON. 
TreLersons NumBER—TEMPLE BAR 3663 
(2 lines). 


‘SUBSCRIPTIONS, HOME AND FOREIGN. 

“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 

alls, or it can be supplied by the Publisher, post free, 


. the following rates, for twelve months (or for six 
three months, pro rata), payable in advance :— 





For the United Kingdom ......................-. £3 5 0 
for Canada— ome 
Thin paper copies ...................-..+- 
Thick paper copies........................ £3 3 0 
For all other places abroad :— 
£3 3 0 


Thin paper copies 
Thick paper copies 6 
Foreign and Colonial subscribers receiving incom- 
ilete copies through newsagents are requested to 
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ROAD INVESTIGATIONS. 

Tue recent crisis showed that the national 
income was being squandered, and taxpayers, 
who have literally saved the country from bank- 
ruptcy, are anxiously awaiting indications that 
the new Government's economy proposals are not 
yet exhausted. There is an old tag that a tailor 
must cut his coat according to his cloth, but it 
has been too much the custom in the past to spend 
public money on grandiose schemes of improvement, 
without considering whether the ultimate return 
on the expenditure justified the project. This 
applies particularly to the administration of the 
Road Fund. and it may well be asked if circum- 
stances have in any way justified the increased 
expenditure on the roads from some 8,600,000/. 
in 1890 to over 59,000,000/. in 1928, the last year 
for which figures are available. That good roads 
are an asset to the country cannot be disputed, 
since they facilitate transport, but it is obvious 
that expenditure on them can be carried to the point 
of absurdity. Wise expenditure must bear some 
proper relation to income, and on this basis it is 
impossible to justify the 273,000,000/. odd spent 
on road improvements in this country in the past 
five years. Since the war, our roads have been 
among the best in Europe, if not in the world ; 
they have indeed reached a standard which we 
canno! afford, and nothing very serious will happen 
if they are now allowed to deteriorate somewhat 
for a year or two. The essential issue, in this 
question as in some others, is whether it is prefer- 
able to put up with a lower standard or to face 
bankruptcy. 

Assuming that the road grant is materially 
decreased, it becomes more than ever necessary | 
to ensure that it is spent to the best advantage. | 
There is a widespread belief that many of the} 
methods of road construction at present in use are 





open to criticism. As we have previously pointed 
out, however, the construction of a road to stand 
up to modern traffic at a reasonable cost is essen- 
tially a new problem, and we cannot associate 
ourselves with those who condemn the engineers 
concerned for the failures that have undoubtedly 
occurred in some cases. There is sound sense in 
the old saying that the man who never makes a 
mistake never makes anything, and we are in full 
agreement with the view expressed by the Technical 
Advisory Committee on Experimental Work, 
appointed by the Minister of Transport, that the 
occurrence of a failure is not necessarily a reflection 
on the skill of the highway engineer, but is 
often actually the reverse. The report of the 
committee, which has just been issued,* is an 
unusually detailed document, and while it is well 
worth careful study by all who are interested 
in the technical side of road problems, there is a 
real danger that the main issues may be overlooked 
in the mass of detail. In comparing various types 
of road construction, the leading factors to be 
kept in mind are the first cost and the degree 
of permanency, but the anti-skidding properties 
of the surface under all normal weather conditions 
is of little less importance. The first of these 
factors is usually completely ignored by the public, 
and failure to realise its importance leads to much 
uninformed criticism. The degree of permanence 
might superficially be assumed to be a direct function 
of the first cost, although this does not necessarily 
follow. 

Of two identical roads, one running over boggy 
land and the other based on an outcrop of rock, 
the former might break up in a few weeks, while 
the latter might endure without attention for an 
equal number of years. The question of the nature 
of the subsoil is therefore of paramount importance. 
but is a second factor usually overlooked by self- 
appointed critics of road construction. If these 
considerations are borne in mind when examining 
the report, it at once becomes clear why the 
Committee have divided their work into sections 
covering the study of subsoils and their treatment, 
road foundations and carpets, surface dressings, 
factors affecting skidding, and movements and 
vibrations set up due to the impact of vehicles. 

Little information is at present available on 
the subject of subsoils and their treatment, and the 
difficulties of obtaining this information are verycon- 
siderable. In discussing the subject, the Committee 
express the view that it only becomes of prime 
importance over virgin soil, of which the percentage 
mileage in the main road system of this country 
is quite small. Though we may be mistaken in 
their attitude, this statement appears to indicate 
some lack of appreciation of the possible movements 
of made ground, on which a very appreciable 
portion of many of the newer roads, particularly 
round London, are built. That such ground may 
take many years to consolidate is suggested by 
the section of the St. Albans road running up 
to Chipping Barnet, which has been liable to 
periodic collapse ever since it was constructed. 
The suggestion may be hazarded that many of 
the failures on the by-pass roads are due to incom- 
plete settlement of the sub-soil, and that much 
unjust criticism of the engineers responsible for 
their construction might have been avoided by 
frank statements that the roads were brought 
into use for the convenience of the public before 
their complete stability could be ensured. 

The majority of the roads in this country are 
formed with asphaltic and bituminous materials, 
but the use of concrete is rapidly extending. When 
dealing with foundations, it was therefore necessary 
for the Committee to deal with both types of road. 
The position with regard to bituminous roads is 
that all available knowledge is being pooled, an 
essential preliminary step since the majority of 
these roads have been laid down and maintained 
by independent county surveyors. In addition, 
bituminous carpets have been laid on a section of 
the Kingston by-pass for observation. Details of 
the various surfacings employed have already been 


| given in our columns,t and it need only now be 


added that insufficient time has elapsed for any 





* H.M. Stationery Office. Price 5s. 6d. net. 
} See EnGIneer ino, vol, exxx, page 565 (1930). 
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useful conclusions to be drawn. The discussion of 
concrete roads constitutes the major portion of the 
report, main regard being paid to its use as a 
foundation. It is well known that the cement-water 
ratio has an important bearing on the strength of 
the resultant mix, but a factor requiring investiga- 
tion is how the condition of the subsoil my affect 
the water content. Test sections have, therefore, been 
constructed on the experimental road at Harmonds- 
worth, with variations in the thickness of the slab, 
the cement-water ratio, the moisture content of the 
subsoil, and the weight and position of the reinforce- 
ment. The experimental section referred to is 
well known to motorists in the South, as it forms 


a loop on the Colnbrook by-pass, from which traffic | 


can be diverted on to the section as required. The 
results of the tests are given in considerable detail, 
but it will be sufficient here to refer to the main 
conclusions. The slabs which showed the least 


speeds, with different tyre equipment and carrying 
varying loads. It is added that this information 
is essential in computing the value of a material 
for road construction and in determining the most 
economical design to be used for the traffic which 
has to be carried. An instrument which appears 
likely to meet the requirements has now been 
designed, but it may be suggested that the impact 
}eaused by any particular vehicle in any given 
circumstances depends on so many variable factors 
that a study of the effects of ordinary traffic over 
|a considerable period on a test section of road 
|again offers the most hopeful line of investigation. 
|A large factor of safety wil! always be required, 
since it is humanly impossibk .o control the speed 
| of all vehicles under all circumstances, and a heavy 
| vehicle running at excessive speed over an irregular 
| surface would suffice to upset all calculations. 

| 


length of transverse cracks were those with top| 


and bottom reinforcement, any advantage being | THE STABILISATION 


in favour of 6-in. slabs. When the slabs were not| Wer drew attention in our issue of the 8th inst. 
reinforced, those showing the least length of trans- | to the great emphasis which is being laid by American 


verse cracks were of 8-in. “ wet ’’ concrete laid on 
wet clinker, and finally, the 45-ft. slabs showed 
nearly twice as many cracks as 30-ft. slabs of 
similar construction. These results presumably 
indicate that, under the existing conditions of 


sub-soil, reinforcement is definitely desirable, and | 
that the joints should be only a moderate distance | 


apart. It appears, however, as suggested earlier, 
that the optimum slab-thickness, reinforcement, 
and so on, must be a factor of the extent to which 
the road really constitutes a raft, and must there- 
fore always depend on the locality. The question 
of joints was regarded by the Committee as one of 
the most pressing problems requiring investigation, 
a conclusion with which motorists will be in full 
agreement. Nothing can be more unsatisfactory 
than a road on which adjacent slabs fail to register, 
and this condition is common to a greater or lesser 
degree on many of the new roads. A portion of 
the Chertsey arterial road has been selected for 
experimental investigations on different types of 
joint, and full details of the latter are given in the 
report. As, however, the results obtained to date 
are not sufficiently complete to justify any final 
conclusions, discussion on this point may well be 
left to a later date. 

The next important issue considered is that of 


skidding, and the section of the report dealing with | 


this appears open to criticism. The subject has 
already been referred to in our columns,* and 
the report adds little to the information there given. 
It may be recalled that we pointed out that the 
determining factors were the coefficient of friction 
and the pressure between the tyre and the road, 
the former lending itself readily to investigation, 
while the latter depended on a large number of 
factors which were difficult to evaluate. The 
Committee have continued their investigations into 
the coefficient of friction of various surfaces by 
means of the side-car combination previously 
described in ENGINEERING, and state that they 
now have under consideration the construction of 
a larger machine for these tests. The expense of 
such investigations appear difficult to justify, as 
they merely serve to show that certain surfaces 
are more likely to give rise to skidding than others, 


| industrialists on the question of the stabilisation of 
industry. Certain aspects of this question were 
discussed in an interesting and provocative manner 
in addresses read last month before the American 
| Society of Mechanical Engineers by Paul M. Mazur, 
| member of the New York banking firm of Lehman 
Brothers, and Dr. Virgil Jordan, a_ well-known 
economist. Both these authorities place con- 
siderable stress on the importance of the financial 
system as a factor in stabilisation, and both consider 
that the existing banking system in America is in 
need of radical modification if it is to function in an 
efficient manner; but Dr. Jordan is doubtful 
regarding the possibility of any major changes 
being effected in the financial system in the near 
future, and is therefore of the opinion that the only 
method in which economic maladjustments can be 
remedied or mitigated is through taxation. Any 
proposed modification of importance in the present 
credit and banking machinery would, according to 
Dr. Jordan, encounter strenuous opposition from 
private banking interests, and so national fiscal 
policy offers a more powerful weapon, through the 
medium of which the desired end of stabilisation 
can be achieved. 

Dr. Jordan is of the opinion that the major defect 
of the present capitalistic society in America is 
lack of any systematic mechanism for the distribu- 
tion of income, and in particular the division of the 
product of industry between profits and wages ; 
as a result of this defect there is a serious lack of 
equilibrium between spending and saving, produc- 
tion and consumption, and consequent instability 
of the whole economic system. The survival of the 
capitalistic system necessitates, in his opinion, the 
confiscation of “unspendable surplus income or 
capital ” for purposes of consumption, to be carried 
out on a definite and systematic basis in such a way 
as to cause the least dislocation to society as a 
whole. The core of Dr. Jordan’s scheme lies in the 
argument that, leaving revolution out of account, 
taxation offers the most efficacious method yet 
devised for the re-distribution of income and 
wealth, and therefore for the stabilisation of the 
economic system. Through the imposition of 
appropriate income taxes, surtaxes and inheritance 








the coefficient also varying according to whether | taxes. the Government can acquire all “ excess 
the surface is wet or dry. These facts are well | corporate savings and surplus industrial incomes ” 
known to all motorists, and the actual value of | that cannot be spent by the recipients on consumer 
the coefficient is not of great importance. What) goods or replacement of obsolescent equipment, 
is required is the discovery of a surface on which | and devote the funds so obtained to the creation of 
the coefficient will never fall to a dangerous value | « free social income ” through the construction of 
in the absence of snow or ice, and the obvious way | public works, roads, museums, parks and so on, 
to determine this is t observe the behaviour of | in the building of which purchasing power for other 
ordinary traffic passing over differently prepared goods—mainly consumer goods—is directly released 
sections. : through wages. 

The measurement of impact is of considerable | ‘The primary merit of this scheme, in the opinion 


importance to the road constructor, but here again, |of its author, is that it substitutes a rational and 


4 ee oe. ec _ — 7 by systematic method of re-distributing wealth for the 
, Justable in & time of nationa’| present haphazard and wasteful practice. Under 


inanci tri oncyv. ; si | oa 
Of a cuiteble eutecment {or testurine impact hin | present economic conditions the recurrent phases of 
; ages | boom and depression, of inflation and deflation, 
proved a difficult matter, and has held up investiga- Semaine the euutinnsun-diatention af ‘annitel ani 
tion into problems concerning the loads imposed | -nfiscation of eavings end wr in po. Pen 
upon road surfaces by vehicles travelling at different ; P ~ 
: |in the long run, consumption may be balanced 
with production. During the slump labour loses 


* See Exorveertne, vol. cxxx, page 777 (1930). 





by unemployment and reduced wages as much as, 
or more than, it gained during the boom ; although 
this loss is partly compensated by lower prices, and 
also by the diversion of capital funds into consumer 
purchasing power through private charity for 
unemployment relief, the whole process is irrational 
and wasteful. 

While Dr. Jordan does not anticipate any imme- 
diate result from banking reforms, yet he recom- 
mends, as one step towards stabilisation, revision 
of the Federal Reserve Act in such a way as to 
ensure greater security for bank depositors, and to 
promote greater independence and more democratic 
access to reserve credit resources on the part of 
individual member banks throughout the country. 
Dr. Jordan does not think that economic planning 
through a centralised agency will be of any great 
tangible benefit, and he considers that the endeavour 
to achieve stabilisation through trade associations 
tends to stultify the element of technological 
improvement besides implying the intensification 
of centralisation, whereas the main current—in 
Dr. Jordan’s opinion—is in the opposite direction. 

In expressing such opinions about economic 
planning and centralisation Dr. Jordan is definitely 
opposed to a substantial body of opinion in America. 
For example, the La Follette Bill, which is before 
Congress, aims at the stabilisation of employment 
and the regular operation of the country’s industrial, 
agricultural, and financial resources through the 
creation of a National Economic Council. This Bill 
has received the support of the Sub-Committee of 
the Senate Committee on Manufactures, and did not 
encounter any really strong opposition on the part 
of the prominent figures in the business and financial 
world who gave evidence before the committee. A 
similar demand for a National Economic Council 
was also put forward by the committee on con- 
tinuity of business and employment, set up by the 
United States Chamber of Commerce, which also 
recommended, as a cure for the present depression, 
the planning and execution of public works on an 
ambitious scale, the central registration of workers 
seeking employment, and the introduction of 
unemployment benefits based upon “ definite 
reserves previously established.” 

Considerable attention is paid to this question of 
unemployment compensation by the author of a 
scheme which has caused more discussion among 
American business men than perhaps any other, 
and which, because it has now been put into at least 
partial operation, is of particular interest at the 
present time. This scheme is the Swope stabilisation 
scheme, so-called after its author, Gerard Swope, a 
well-known American industrialist who is president 
of the General Electric Company, and who first 
described his scheme in a speech delivered to the 
National Electrical Manufacturers’ Association in 
New York last autumn. The primary object of 
this plan—which is meant to apply not only to the 
General Electric Company or even the electrical 
industry, but to American industry as a whole—is 
first to restore prosperity to American industry and 
then to stabilise it through a greater measure of 
co-operation between employers and employed, 
the interests of the general public to be safeguarded 
by the supervision of Federal Agencies. 

Each industry, or, where it is of sufficient import- 
ance, each branch of industry, is to have a trade 
association, which is to be under the supervision 
of an ad hoc Federal supervisory body, the Federal 
Trade Commission or a bureau of the Department of 
Commerce, and which is to be responsible for the 
collection and distribution of information regarding 
such matters as the stabilisation of prices, the current 
volume of business, the standardisation of products, 
and so on. In addition, the trade association is to 
undertake the formulation of appropriate codes of 
business ethics and trade practices, as well as 
methods of standard accounting and costing systems. 
The trade associations of the different branches of 
any industry are to be co-ordinated by a general 
trade association for the industry as a whole. 

The basic principle underlying the Swope plan is 
the author’s belief in the urgent necessity for a more 
conscious control of industrial forces, so that, by 
adjusting production to consumption on a more 
intelligent and comprehensive basis than has hither- 
to been practised, industrial operations can be 
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planned on a more stable basis, with consequent | ditioning the old bridge and constructing a new 
tangible benefits to the wage-earners as a whole 


through greater regularity and continuity of employ- 


ment. Besides aiming at the promotion of individual 
initiative and enterprise, Mr. Swope believes that 
leadership by organised industry will avoid the lack 


of uniformity and co-ordination inseparable from 
direction by the legislatures of the States. 

As already indicated, the question of safeguard- 
ing the worker and, in particular, providing some 
measure of relief to unemployed workers plays a 
considerable part in the Swope scheme. In order 
to achieve this object the plan comprises compre- 
hensive regulations not only for unemployment 
insurance, but also for pensions, workmen’s com- 
pensation and life and disability insurance. The 
unemployment insurance scheme is based on equal 
contributions from employers and employed and 
unemployment relief is to be at the rate of 50 per 
cent. of the average full-time earnings, subject to a 
maximum of 20 dols. per week. The pensions 
scheme comprises contributions from the workers 
to a minimum of | per cent. with approximately 
equal contributions from the employers. 

The principle of joint administration and joint 
participation by management and men in these 
plans for the safeguarding of the employee is to be 
adopted. One of the primary objects of the Swope 
scheme is “‘the removal of fear from the mind of 
the employee, thus allowing him to devote himself 
whole-heartedly to his task,’’ with consequent bene- 
ficial effects on efficiency. It is worthy of note 
that the proposed unemployment insurance scheme 
definitely excludes government contributions or 
interference of any sort; this is inevitable in the 
present state of American thinking on the problem 
of unemployment insurance. 

Apart from its intrinsic importance the Swope 
plan—as already stated—is of particular interest 
since it has now been put into effect—at least in 
part—by the General Electric Company, which 
decided last year that there would be no further 
lay-offs for lack of work between November 1, 1931, 
and April 30, 1932 “ without compensation.” All 
workers in the employ of the General Electric 
Company last November are, therefore, assured of 
receiving at least the equivalent of one-half of their 
average full-time earnings in this period, but this 
is subject to a maximum of 15 dols. per week ; the 
figure originally mentioned by Mr. Swope was 33} 
per cent. higher than this. The measure of success 
which attends the partial application of the Swope 
scheme by the General Electric Company, will be 
the most important of the factors which will deter- 
mine the extent to which it is to be applied in the 
field of American industry as a whole ; the results 
of the General Electric experiment will, therefore, 
be awaited with great interest, particularly in view 
of the general increase in unemployment and the 
higher charges to be borne by the scheme in con- 
sequence. 


NOTES. 


Tae RECONSTRUCTION OF WATERLOO BRIDGE. 

THE apparent impossibility of deciding whether 
or not a bridge shall be built across the Thames 
at Charing Cross has, both literally and meta- 
phorically, thrown more traffic on the older structure 
at Waterloo and has caused the Improvements 
Committee of the London County Council to con- 
sider whether it shall be reconditioned or recon- 
structed ; or whether, as an alternative, a new 
bridge shall be erected at the Temple. On these 
difficult problems no final decision has yet been 
reached, but at a meeting of Council on Tuesday, 
January 26, it was stated by Sir Percy Simmons 
that it would be difficult to justify expenditure on 
reconditioning the existing bridge when for an 
additional 250,000/. it would be possible to build a 
new structure for six lines of traffic, and thus carry 
out what were, he believed, the wishes of the 
Council. He added that he had been informed by 
the Minister of Transport that if the Council decided 
in favour of a new bridge no objection would be 
raised, but that, having regard to the present finan- 
cial position, only 60 per cent. of its cost could 





bridge at Charing Cross. In reply to a criticism, 
Sir Percy remarked that no one was more alive to 
the urgency of the position, but the delay was not 
the fault of the Council but of the Government, or 
rather Governments. It would not, however, cost 
the Council money, as the 75 per cent. grant had 
been subject to the proviso that there should be a 
bridge at Charing Cross. There the matter must 
remain until the Improvements Committee reports, 
it is hoped, before Easter. It is not a satisfactory 
position as it is very possible that one new bridge 
will not prove capable of dealing with the growing 
traffic over very many years. It certainly appears 
that planning, and, if necessary, reconstruction on 
a large scale will ultimately have to be faced. 
Unfortunately, over any such scheme hovers the 
spectre of finance, and it is difficult to see how that 
can be exorcised. 


Tae British Stee, TRADE AND CANADA, 


At a luncheon of the Royal Empire Society, on 
Wednesday last, Mr. J. Piggott, O.B.E., described 
the efforts being made by the British steel trade to 
secure a reasonable share of the Canadian market. 
For the purpose of this trade, negotiations have been 
carried on by the British Steel Export Association 
with the producers in Canada, with the object, so 
far as possible, of eliminating competition with the 
latter and of supplementing their products. At 
present, Canadian mills are assured only of a regular 
business in light sections, &c., and the Associa- 
tion’s negotiations have been directed to arrange- 
ments whereby this line shall be retained by the 
Canadian firms, while in return, firms from this 
country will be able to supply the heavier material. 
The Association came into existence in 1929, with 
the object of avoiding unnecessary competition 
between works, and of improving the chances of 
securing better results in markets abroad. As 
representative of the Association, Mr. J. Piggott 
paid a prolonged visit to Canada last year, and 
went into the whole question, with, broadly speaking 
the results related above. Although it is early yet 
to gauge results of the increased attention paid 
by British makers to this market, it may be stated 
that the British share of Canada’s imports of heavy 
structural steel has arisen from about 3 per cent. 
in 1928 to 25 per cent. in 1931, which, it must be 
admitted, is promising. Mr., Piggott looks for 
better results in the future. It is to be noted that 
in the arrangements made, British Columbia has 
been treated separately, owing to the 3,000 mile 
rail haul necessary from the east. This long haul 
puts sea transport from this country,via the Panama 
Canal, on a favourable basis, so that it was felt that 
in this case the negotiations should take a slightly 
different form. In view of the scheme which 
has been worked out it is hoped that the Ottawa 
Conference experts will have the benefit of concrete 
proposals and facts to work upon, which can hardly 
fail in this instance to be of great service. 


DRAWING-OFFICE PROGRESS. 


Ir not infrequently happens, even in otherwise 
well-equipped works, that the drawing-office 
appliances and materials leave much room for 
improvement, possibly because the drawing office 
is sometimes regarded by the financial side of the 
management as a non-productive, and therefore 
useless, department. Engineers and others able 
to appreciate the important part played by the 
drawing office in the efficient operation of the 
works, will, however, welcome any efforts made to 
facilitate and expedite the draughtsman’s work, 
among which must be included those of the Drawing 
Office Material Manufacturers’ and Dealers Associa- 
tion. This body, which was formed in 1917 and 
now includes 134 members, held its annual general 
meeting on the 20th instant, the annual report 
presented at this meeting urging on the members 
the need for co-operation, and mentioning in this 
connection that the Association had become 
a member of the Federation of British Industries 
and had concluded an agreement with the Surveying 
Instrument Manufacturers’ Association. The policy 
of co-operation, the report stated, had been extended 
to include users of drawing-office materials, a 





be met: from the Road Fund, compared with the | 
‘o per cent. which had been offered both for recon- | 





technical sub-committee having been appointed 


man. As evidence of the member manufacturers’ 
contribution to increased efficiency in the drawing 
office, reference was made to the Association’s 
collective exhibit at the Shipping, Engineering and 
Machinery Exhibition at Olympia in September last. 
Mention was also made of the Association’s con- 
sistent efforts to secure the marking of goods as 
“ British Made,” or alternatively with the name 
of the country of origin, in connection with the 
present national demand for goods of British manu- 
facture. In the evening of January 20, the 
thirteenth annual dinner of the Association was 
held at the Hotel Victoria, Northumberland- 
avenue, W.C.2, at which the chair was taken by the 
President, Mr. J. B. Halden. The toast of “ The 
Association” was proposed by Col. Sir Wyndham 
Portal, Bart., D.S.0., M.V.O., who referred in 
appreciative terms to the Association’s work and 
to the progress made since its inception. In 
responding, the President stated, in the course of 
his remarks, that the object of the Association was 
to render service to the consumers of drawing-office 
materials and apparatus, and not to exploit, them, 
adding that it was mainly the firms included in the 
Association that had contributed to the advance of 
drawing-office practice. The toast of “ The Visitors ” 
was proposed by Mr. L. Taylor, vice-president, and 
responses were made by Lord Ebbisham, Mr. G. 
Delgado, and Commander P. Maxwell, R.N. Lord 
Ebbisham also proposed the toast of “The Chair- 
man,” and Mr. Halden briefly replied. The 
Secretary of the Association is Miss F. B. Hansen, 
and its offices are at Windsor House, Victoria-street, 
London, S.W.1. 


QUEENSLAND GOVERNMENT RAILways. 


The first length of railway to be built in Queens- 
land, Australia, was that between Ipswich and 
Granchester, in the South. This line was about 
20 miles long, and was opened on July 31, 1865. 
Thereafter, practically every year witnessed the 
construction of new lines until, at the present 
time, a continuous stretch of railway, over 1,000 
miles in length, runs along the coast from Brisbane 
to Cairns. Other lines branch off from Bris- 
bane, Rockhampton, Mackay, Townsville, and 
Cairns, and run for long distances into the interior of 
the province. The last report of the Commissioner 
for Railways of the Queensland Government shows 
that there were 6,430 miles of 3-ft. 6-in. gauge 
railway open to traffic in the province on June 30, 
1931. In addition, there were 30 miles of 2-ft. 
gauge tramways, and if to this be further added 
nine miles of line between Mungungo and Monto, 
opened early in July, 1931, six miles of railway from 
Wallaville to Morganville opened on October 3, 
1931, and the Queensland portion, 69 miles in 
length, of the 4-ft. 84-in. gauge line between South 
Brisbane and Kyogle, New South Wales, opened on 
September 27, 1930, the grand total becomes 
6,544 miles of railway. The total earnings of the 
undertaking during the year ending June 30, 1931, 
amounted to 6,412,211/., representing a decline of 
890,0701. from the previous twelve months’ total. 
On the other hand, the working expenses totalled 
4,993,9181. in 1930-31, against 5,946, 163/. in 1929-30. 
and 6,202,801/. in 1928-29. The net earnings 
in 1930-31 were thus 1,418,293/., but as the 
interest on the capital amounted to 3,037,458/., the 
deficit on the year’s working was 1,619,165/. The 
earnings per train mile were 11s. 10}d. during the 
year under review, and the working expenses 
9s. 23d. The passenger revenue and the receipts 
from the general merchandise, agricultural produce, 

coal, live-stock, and timber traffic all declined 

somewhat, and this is attributed to the prevailing 
depression. The revenue derived from the carriage 

of wool, however, increased substantially. In order 

to meet the falling off in traffic, train services have 

been curtailed, the reductions being arranged so as 

to cause the least possible inconvenience to passen- 

ger and perishable traffic. Staffs, unfortunately, 

have also had to be reduced. The rail motor-car 

services continue to be popular with the travelling 

public, and, during the year under review, thirteen 

45-h.p., three 100-h.p., two 150-h.p., and 23 passen- 

ger trailer cars were added to the rolling stock. The 

railway workshops at Ipswich have now under con- 





to deal with problems encountered by the draughts- 





struction two 45-h.p. Associated Daimler rail motor 
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cars and two 50-passenger trailer cars. In addi-| 
tion, 61 locomotive boilers were manufactured, and | 


Having regard to the state of world trade, this | the United Kingdom in 1930 would thus be approxi- 


table is, on the whole, satisfactory. 


As regards the | mately one-seventh of those licensed in the United 


numbers of locomotives, carriages and wagons were | United Kingdom itself, the figures relating to | States in the same year. Production in that country 
overhauled. The work of overhauling the rolling | commercial aviation are behind those for France, | has averaged some 4,000 complete machines a year 
stock is carried on at Townsville and Rockhampton, | Germany and Italy, and in front of other European ' for the last three years, so that if a similar relation- 


as well as at Ipswich. 


Tue Work or THe British STANDARDS 
INSTITUTION. 


A few weeks ago we chronicled the metamor- 
phosis of the British Engineering Standards Asso- 
ciation into the British Standards Institution, and 
mentioned that it had been decided to re-organise 
the work of the new body into four main divisions, | 
each with its council, which would be responsible 
for the preparation of specifications in the engineer- 
ing, chemical, building, and textile industries, | 
respectively. As before, the work of the engineering | 
division will be controlled by twelve committees | 
covering various sections of the industry, the | 
Mechanical Industry Committee being, for instance, | 
responsible for all standardisation work relating to | 
that branch, though the details are dealt with by | 
thirty-six technical committees. As showing the 
activity of these bodies, it may be mentioned that, 
during the past year, specifications on steel tub 
wheels and axles, shaker conveyor troughing, lathe 
centres, leather belting, compressed-air receivers, 
mgnila ropes, valve fittings for cylinders, and test 
sieves have been issued. Work in progress includes 
the preparation of specifications on various types 
of land boilers, gears, and standards for welding, 
while the subjects under consideration comprise 
electric overhead travelling cranes, rubber conveyer 
belting, grinding wheels, taps and dies, symbols 
and abbreviations and fibre cores for wire ropes. 
Similarly, the Public Works Industry Committee, 
which deals with standardisation in connection 
with roads, railway and tramway permanent way 
and bridges, has been responsible for the issue of 
specifications covering standardised groups of broken 
stone and chippings, tar, concrete paving flags, 
and structural steel, on which subject a specification 
relating to the minimum requirements for the use 
of structural steel in buildings and arising out of 
the report of the Steel Structures Research Com- 
mittee, will shortly be published. Specifications 
dealing with salt-glazed, glass-enamelled fireclay 
pipes, sand-lime bricks, cast concrete roofing tiles 
and building limes are in course of preparation. 
All this is of highest importance, and when other 
similar work, which is being conducted in other 
branches of engineering, is recalled it is difficult to 
overestimate its value. At the same time it must be 
remembered that, except for a Government grant, 
the Institution is entirely dependent on voluntary 
contributions, and that if the good work is to con- 
tinue it must receive adequate support. Itshould 
only be necessary to mention this to ensure that this 
assistance is forthcoming. 








THE ENGINEERING OUTLOOK. 
V.—Tue Arrorart INpuUsTRY. 
Tue rapid development of this branch of the 
engineering industry, both in this country and 
elsewhere, makes it desirable to notice its progress. 





It already shows promise of becoming one of the 
important branches of 
industry, and, together with the motor industry, | 
forms a timely reinforcement to fill the gaps caused | 
by the decline of some other branches of engineering. | 
The rapid development of aircraft construction is | 
naturally the outeome of the increase in aviation | 
in recent years. Apart from the increasing num-| 
bers of private aircraft in use, the progress of 
commercial aviation is ndicated in Table I. 

The rate of increase shown in this table is com- 
parable to that of the early years of the motor | 
industry, and, if maintained, must clearly result in | 
an enormous expansion in aircraft manufacture. | 
Owing to the utility of aircraft for military purposes, 
commercial considerations are, however, to some 
extent subordinated to national ends. It is, 
therefore, necessary to consider more particularly | 
the development of aviation in this country and 
the British Empire as an indication of the prospects 
of the British aircraft industry. The statistics of 


British commercial aviation for recent years are 


the British engineering |! 





given in Table IT. 





countries, though in mitigation it may be pointed 
out that British air transport enjoys far smaller 


TaBLe I.-Route Mileage and Miles Flown. Regular 
Air Transport. 
World. 

Route Miles 

Mileage. Flown 

(000) (000). 
1919 3,200 1,170 
1920 9,700 2,270 
1921 12,400 4,300 
1922 16,000 5,500 
1923 16,100 6,430 
1924 20,300 8,190 
1925 34,000 12,540 
1926 48,500 16,920 
1927 54,700 22 887 
1928 90,700 33,859 
1929 125,800 53,379 
1930 156,800 69,505 


TaBLe II.—-British Commercial Aviation. 


>; o> 
Route Miles : assen- | Goods | Mails 
Mileage.| Flown. onried. Carried. | Carried. 
Tons. Tons. 
1928 
United 
Kingdom | 2,215 916,210 | 27,303 730 83 
Australia 3,587 421,874 3,077 58 3 
Canada 5,559 2,296,775 54,913 733 141 
8. Africa . - a -— — 
1929 
United 
Kingdom | 5,305 1,189,240 | 28,260 828 we 
Australia 6,493 478,135 5,335 95 16 
Canada 6,484 4,200,000 94,800 1,079 192 
8. Africa 1,140 76,090 106 - 1 
1930— 
United 
Kingdom 5,570 1,222,000 23,400 716 116 
Australia 8,110 1,625,860 20,257 1,512 33 
Canada 7,170 5,000,000 14,199 79 205 
8. Africa 1,440 148,200 240 - 5 
Taste III.—Total Civil Aircraft Registered in 
United Kingdom. 
Total Civil Aircraft 
Schools Private. 
Regis- Certified 
tered. Airworthy. 
1920 325 149 
1921 233 79 
1922 166 RS 
1923 36 198 1l4 
1924 38 181 83 
1925 44 16 201 104 
1926 51 37 245 162 
1927 45 80 315 231 
1928 54 125 415 294 
1929 82 1s4 600 413 
1930 oR 333 846 615 
TaBLeE IV.—-United Kingdom Exports of Aircraft. 
No. of Value of 
Complete No. of Aeroplanes 
Aeroplanes Engines. and Parts 
£ 
g24 laa 580 1,201,350 
1925 148 492 1,145,639 
1926 150 266 1,118,639 
1927 140 380 1,084,955 
1928 358 432 1,326,872 
1929 525 1,150 2,183,373 
1930 317 552 2,049,921 
1931 ° ° 1,861,467 


* Not yet available. 


subsidies than those of foreign competitors, while, 
owing to the shorter distances involved, there is less 
scope for internal air services. 

A more satisfactory feature is the growth of civil 
aviation as a whole in this country as shown by 
the registration statistics given in Table ITI. 

Private flying is still a hobby, beyond the reach 
of the masses on grounds of expense. With any 
return to prosperity, however, rapid increase may 
be looked for in the number of private aircraft 
owned. 

The addition of Service aircraft in commission 
to the numbers in Table ITI would more than double 
the total. The number of aircraft in operation in 


ship obtains in this country, British production 
might be estimated at some 600 units in 1930. In 
this connection, it must be borne in mind that 
replacement is high, both owing to damage and stil! 
more to the rapid progress of design. 

British exports of aircraft have been one of the 
most satisfactory features of British industry during 
the depression. Particulars for recent years are 
given in Table IV. 

From these figures it will be seen that British 
aircraft exports have receded comparatively slightly 
since the oncome of the world depression, whereas 
in the years immediately before 1930, a noteworthy 
expansion had taken place. This expansion, as 
regards complete aeroplanes, was largely due to 
Empire markets which, in 1928 and 1929, greatly 
exceeded foreign markets in value. As regards 
engines, foreign countries have always provided a 
more important market than the British Empire, 
although not markedly so. For other parts, the 
Empire has been a more valuable market than 
foreign countries. 

Turning to the first line of Table IV, it is interest- 
ing to note that, in 1924, according to the Census of 
Production for that year, the production of complete 
aeroplanes was 896, with a value of 1,834,000/., as 
against an export of 188 with a value of 438,172I. 
The production of separate engines for aeroplanes 
was 884, with a value of 1,479,000/., against an 
export of 580 with a value of 449,335/., while the 
production of other parts for aeroplanes was 
1,364,000/., against an export of 313,843]. Having 
regard to these figures, it is probable that the 
estimate of 600 for British production should be 
increased owing to the much larger relative share 
of export business enjoyed by this country. 

As regards international competition, the total 
value of French exports has reached the level of 
1,750,0001. per annum, although details of quan- 
tities are not available. Most of these exports are, 
however, to French allies in Central Europe, and 
it may be surmised that they do not enter much 
into normal commercial competition. In the latter, 
the United States is our most important rival. Her 
exports in recent years have been as follows : 

United States Exports of Complete Aeroplanes. 
. 84 1929 ... ‘ 


1925 ... , : 348 
1927 ... 60 1930 ... 322 
1928 ... 156 1931 ... 145 


From these figures, it would appear that the 
British industry is maintaining its position satisfac- 
torily. 








THE LATE SIR ALFRED F. 
YARROW. 


SELpoM is so large a circle of engineers affected 
by the loss of one of their number as is the case, 
this week, through the death of Sir Alfred Yarrow, 
on Sunday list, at the good age of ninety. Known 
throughout the world for his engineering work, and 
the products of his firm, his circle of friends was 
greatly extended by his kindly nature, and by the 
very liberal use of the wealth which came to him 
as a result of his success in business. 

Born in London, Alfred Fernandez Yarrow was 
associated with engineering from his early years. 
His first schoolmaster pronounced him to have 
a talent for this profession, and after years gave 
ample proof of the correctness of this estimate. 
At the age of 13 he was sent to University College 
School, and there formed friendships which were 
lifelong. An opportunity occurred, when he was 
15}, for him to be apprenticed to Messrs. Ravenhill. 
Salkeld and Company, marine engine builders. 
Glasshouse Fields, and here he went through the 
usual thorough practical training given to a youth 
in those days, supplementing his shop work, out- 
side working hours, with study and work in 4 
workshop of his own. During his school days, 
one of his great friends was a boy named James 
Hilditch, also of a mechanical turn of mind. The 
two definitely joined forces in taking out a number 








of patents, the most notable of which were con- 
nected with improvements in ploughing machinery. 
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They also installed between their homes the first | steadily rose with later developments, the Lurcher | gunboats for the Tigris, put together at Abadan. 


overhead telegraph line in London. The plough- reaching over 35 knots in 1912, while towards the 
ing system proved very successful, the plant being | close of the war the Tyrian came within a fraction 
made by Messrs. Coleman and Sons, of Chelmsford, | ot 40 knots. 

under licence. Later, Yarrow became London| The improvements which Yarrow effected, 
representative of this firm. | making his advances possible, were in form, material 

Among other activities of this period, Yarrow | and in propelling machinery. He was one of the 
and Hilditch interested themselves in the use of | first to carry out careful speed trials and to supple- 
steam on roads. In 1861, their invention was taken| ment these by towing experiments. He early 
up by the late T. W. Cowan, at Greenwich, some | adopted mild steel, which, when introduced, enabled 
account of experiences with the machines being) him to cut down the thickness of plating from 
given in our columns about five years ago. At this|} in. and Zin. to % in., and, later, high-tensile 
time it may also be recorded that these young men, ! steel, and also aluminium. In connection with the 
with other enthusiasts, founded a 
Civil and Mechanical Engineers 
Society, numbering about 30. Of 
this, Yarrow was the first vice- 
president, while the late Dr. W. H. 
Maw, Editor of this Journal, was 
honoured by being chosen one of 
the early presidents. On Hilditch 
being called by his father to join 
him in the north of England, 
Yarrow cast about for works of his 
own, finally going into partnership 
with Mr. Hedley and starting small 
works on the Isle of Dogs, Poplar. 
The development of this business, 
after a most disheartening start, 
into one of the most famous firms 
of the world, is a fascinating story, 
for which, unfortunately, the space 
at our disposal is sadly inadequate. 
Yarrow never spared himself, and 
with boundless energy, confidence 
and acumen, went from one success 
to another, tackling each major 
problem as it arose in a way which 
practically compelled success, and 
carried the art a stage further, not 
only for himself, but for the whole 
profession. 

His interest at first was mainly 
the repair of river craft, but he 
soon took up the improvement of 
steam launches and developed a 
good business in this line. Atter a 
first order completed at a loss, but 
turned into a profit by the double 
re-purchase and re-sale of the little 
craft, orders began to come in, and 
though in a small way, the firm 
was on the road to success. The 
partnership with Hedley was termi- 
nated in 1875, but in the seven 
preceding years some 350 boats had 
been built of various types and 
sizes. It is impossible to detail 
the developments of the period. 





| These boats proved of immense service, and equally 
| successful hospital boats were also furnished. 

| It is quite impossible to detail the story of all the 
| Successes of Mr. Yarrow’s firm, or, indeed, to give 
any adequate sketch of the man himself. A hard 
| worker, he believed in a fair day’s work for a fair 
|day’s wage. Consequently, when labour costs and 
|troubles increased in the London area, he decided 
/upon moving his Poplar works to the Clyde. The 
transfer was effected in 1907, and the first destroyer 
| launched from the new yard in 1908. After some 
years in the north, Mr. Yarrow settled down in 
Hampshire, but on the war break- 
ing out, returned at once to active 
participation in affairs, and ren- 
dered invaluable service both in 
the matter of design and also 
actual production of vessels ur- 
gently needed, notably the shallow- 
draught gunboats already men- 
tioned. For his services he was 
awarded a baronetcy in 1916. 

Sir Alfred was generous with the 
wealth which his industry enabled 
him to accumulate, and he enjoyed 
making use of the surplus, over and 
above his requirements, in philan- 
thropic ways, contending that a 
man derived most satisfaction from 
such action during life. With this 
end, he endowed the Convalescent 
Home at Broadstairs, for children, 
the outcome, it may be mentioned, 
of a remark made to him some time 
previously by Dr. Barnardo. The 
home, as is known, is for the 
children of well-educated people of 
limited means. It is managed by 
the Institution of Civil Engineers, 
as trustees. He was a very liberal 
benefactor of the London Hospital, 
the Nurses Training Home, Govan, 
and many other causes, preferring 
always some object which helped 
to place people on their feet. In 
many other ways, Sir Alfred’s 
munificence has benefited the 
country. In 1923, he presented 
100,0001. to the Royal Society for 
the foundation of research profes- 
sorships. In 1908, when it was 
found difficult to raise the money 
required for the construction of the 
National Tank at Teddington, a 
project into which he had thrown 
himself with enthusiasm, he made 
a gift of 20,0001. to enable. the 
scheme to be carried through. In 


Yarrow’s first specially-designed [Photo by Elliott and Fry. 1926, he also gave 10,000/. to the 


torpedo boat was built in 1876 for 
the Argentine and was followed by 
a larger boat for Holland; the 
next year saw two constructed for 
Russia, two for Greece, three for 
the Admiralty, and two for France. 
The great place which the firm 
acquired in connection with the 
construction of craft for inland and 
shallow waters developed from a 
first order for a shallow and easily 
transportable vessel for the Nyassa Mission. This | high-speed reciprocating engine, his name will always 
was followed by shallow-draught gun boats for the | be associated with the method of balancing now 
same lake, sent out in sections of easily transport- | known as the Yarrow-Schlick-Tweedy system. The 
able size. Boats were also built for the Congo and | development of the Yarrow straight tube water-tube 
the Nile and sent out in floatable sections. | boiler is too well known to need extended reference. 
The size, power and speed of torpedo boats| The Transactions of the Institution of Naval Archi- 
steadily increased. In 1878, two torpedo boats, | tects abound with data submitted by Mr. Yarrow, 
originally built for Russia, but taken over by the | either in the form of papers by himself or contribu- 
British Admiralty, attained a speed of 21 knots at| tions of value to discussions. No member gave 
a review at Spithead. In 1880, 22 knots was/| more freely of the facts which his work had brought 
exceeded with a boat for Russia. By 1892 the | to light. 
speed had risen in the case of the Hornet, with}; His work in connection with shallow draught 
water-tube boilers, to 27-3 knots, although a/| vessels would take long to recapitulate. He was 
sister vessel, the Havock, with locomotive-type| responsible for notable sternwheelers, and also 
boilers, only reached 26-1. The difference resulted | developed the tunnel and flap method of propulsion 
in the adoption of water-tube boilers as a definite | used with great success in shallow waters. Some 
policy. The Sokol, built for Russia in 1894, | of the firm’s most notable work during the war was 
attained a speed of 30 knots, and thereafter speeds! the design and construction of shallow draught 


Tue Late Sir ALFRED YARROW. 


British Association and made many 
grants in connection with educa- 
tion. Among these he endowed a 
scholarship awarded by the Insti- 
tution of Naval Architects. During 
the war he offered 20,0001. in sums 
of 1,000/. to merchant ships destroy- 
ing enemy submarines. The unex- 
pended balance of this fund was 
devoted to the Merchant Seamen’s 
Orphanage. 

Sir Alfred Yarrow was made a Fellow of the 
Royal Society in 1922. He was a corporate 
member of the Institution of Civil Engineers for 
62 years, and appreciation of his contributions to 
the profession was marked by that body making 
him an Hon. Life Member in 1929. He was closely 
connected with the work of the Institution of Naval 
Architects and was elected a Member of Council of 
that body in 1887 and a Vice-President in 1896. 

In advancing years he kept remarkably young. 
His energy was well maintained. Only a few years 
ago he went out to British Columbia to see his son 
Norman, in charge of the Yarrow yard at Vancouver. 
Quite recently, too, he indulged in an air tour of 
Europe. He was twice married and had by his 
first wife, three sons and three daughters. One son 





was killed at Ypres. The eldest, Mr. Harold E. 
Yarrow, C.B.E., succeeds to the title. 
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THE LATE MR. W. H. NEILSON. 


WE regret to record the death, which occurred on 
January 21, in a nursing home in London, of Mr. 
William Hardcastle Neilson, Chairman of the Bombay 
Port Trust. The son of Mr. H. C. Neilson, solicitor, 
of Dublin, Mr. W. H. Neilson was born on February 21, 
1875, and educated at Strangeway’s School, Dublin. 
In 1893 he entered Trinity College, Dublin, for the 

urpose of studying engineering, and, graduating with 

onours in 1897, he received the degrees of M.A. and 

M.A.I, Subsequently, he received practical training 
under Mr. T. Scott, chief agent for the executors of Mr. 
T. H. Falkiner, Contractor, of Dublin. In 1900, the 
young engineer became an assistant on the staff of 
Messrs. Sir John Jackson, Limited, on the Keyham 
Dockyard extension scheme. He was placed in charge 
of part of the works, including the construction of the 
sea wall, the closed-basin walls and the deep-water 
entrance, monolith sinking, permanent piling and also 
excavation work. Mr. Neilson sailed for India in 
1905 to take up the position of assistant engineer to 
the Commissioners for the Port of Calcutta. He was 
given the task of designing sheds, jetties, warehouses, 
dock walls, store buildings, living quarters, and landing 
stages. Later he was placed in charge of outside 
construction works, including the erection of jetties 
and sheds, the building of dock walls and the sinking 
of wells. He was also responsible for all kinds of 
repair and upkeep work, including the dredging of 
channels. 

In 1907, Mr. Neilson was appointed Port Engineer 
in sole charge of the engineering department of the 
Commissioners for the Port of Chittagong. His duties 
were of a multifarious nature, and included river 
surveying and the collecting of data for a hydro-electric 
scheme, the revetment of river banks, the quarrying 
of building stone, the erection of office and workshop 
buildings and living quarters, and the designing of salt 
= and jetties. He also became concerned with the 

locking of by-channels in the river, the erection of 
various protective works and the building of light- 
houses. Soon after the outbreak of the European 
War, Mr. Neilson was appointed Chief Engineer of the 
Karachi Port Trust. In 1917, he was made Controller 
of Munitions of the Karachi Circle, and also served as 
a member of the Priority Committee, Indian Munitions 
Board, until the conclusion of hostilities. He was 
mentioned in Dispatches of the Government of India 
on August 4, 1917, and was subsequently awarded the 
0.B.E. for his services during the war. Some time 
after peace was restored, Mr. Neilson was appointed 
Chief Engineer of the Bombay Port Trust, and about 
six years ago became Chairman of the Trust, a position 
he continued to occupy until his death on Thursday 
of last week at the early age of 56. Mr. Neilson was 
elegted an associate member of the Institution of Civil 
Engineers on February 4, 1902, became a full member 
on December 9, 1913, and, until quite recently, had 
served on the Council. He became a member of the 
Institution of Mechanical Engineers in 1919, was for 
many years a member of the Council of the Institu- 
tion of Engineers (India), and was a member of the 
Concrete Institute and of the American Society of Civil 
Engineers. He served as an officer in the Indian 
Auxiliary Forces, and was the possessor of the Volun- 
teer Officers’ Decoration. 


THE LATE 

Mr. T. M. Newest, who died at Birkenhead on 
Wednesday, January 20, at the age of 68, was closely 
connected throughout his life with that branch of 
engineering which has to do with docks, and was 
himself responsible for constructing works which 
largely increased the facilities available for dealing 
with shipping and cargoes at two of our principal 

rts 


Thomas Monk Newell was born on February 9, 1863, 
and was the son of Mr. John Newell, of Claughton, who 
was himself a member of a firm of general and railway 
contractors. At the age of 17 he became a pupil of 
Mr. George Fosberry Lister, who at that time was 
engineer of the Mersey Docks and Harbour Board, and 
was employed by him in the drawing office on work 
connected with the extensions of the North Dock, 
Liverpool, and of the high-level coal railway. He was 
also in charge of the construction of the deep-water 
and graving docks at London, for which he prepared 
the drawings, while subsequently he prepared a scheme 
for and supervised the execution of the extension of 
seven of the older docks on the Mersey. 

In 1889, at the comparatively early age of 26, he 
was appointed chief assistant engineer of the Hull 
Dock Company, under Mr. R. A. Merewether, and on the 
retirement of the latter in the following year became 
chief engineer to that body. In 1900, the Hull Docks 


Company was taken over by the London and North | 


Hull. While acting in this capacity he was respon- 
sible, in conjunction with Mr. R. Paroley of the Hull 
and Barnsley Railway, for the construction of a joint 
dock on the Humber about three miles from the centre 
of Hull. This dock, which was opened by H.M. the 
King in 1914, and is now known as the King George 
Dock, had a water area of 53 acres and a quay length 
of 8,162 ft. Admission to it from the river was obtained 
from a single lock and it was designed so that the 
minimum depth of water should be 31 ft. 8in. A 
considerable amount of equipment for handling grain, 
coal and timber was provided and, in addition, there 
were two graving docks. 

Before this scheme was actually completed, however, 
Mr. Newell returned to Liverpool as chief engineer to 
the Mersey Docks and Harbour Board, in succession 
to Mr. Antony George Lyster. At that time, consider- 
able work was in progress for extending and improving 
the facilities at that port, especially with a view to 
providing accommodation for the large Cunard liners 
which were then being constructed or contemplated. 
The scheme included a sea wall on the north shore of 
the Mersey, and the construction of an entrance lock 
from the river with a length of 1,070 ft. and a width of 
130 ft., so that the largest ships could enter or leave 
on any tide. Inside this lock was to be a half-tide 
dock, known as the Gladstone Dock, covering 22 acres, 
and out of this, two branch docks, 1,420 ft. and 1,285 ft. 
long, respectively, and a graving dock opened. Work 
on the graving dock was begun in 1910 and access to it 
was at first obtained direct from the river. When, 
however, the whole scheme was completed, nearly 
five years ago, this entrance was closed and the graving 
dock is now reached as originally intended through the 
Gladstone lock and dock. The latter is also connected 
to the adjoining Hornby Dock through a second lock. 
Though the scheme was planned by Mr. Lyster, the 
work was actually cnnttel out under the supervision 
of Mr. Newell, who also designed the lock gates. 
These have a span of 136 ft. and are therefore the largest 
in the country. They also exceed the span of those 
used on the Panama Canal by some 25 ft. 

Mr. Newell was elected an associate member of the 
Institution of Civil Engineers in 1889 and became a 
full member in 1898. In addition to the work that has 
already been mentioned, he also held an inquiry into 
the contract for the Tanjong Pagan dock at Singapore, 
and in connection with this gave important evidence 
in the High Court. 








THE LATE MR. G. W. WATSON. 


It is with great regret that we record the death of 
Mr. George William Watson, which occurred on Janu- 
ary 21 last, at the comparatively early age of 56. Mr. 
Watson was widely known as a consulting automobile 
engineer, and took a particularly active part in the 
affairs of the Institution of Automobile Engineers, from 
whose Council he will be greatly missed. Born in 
York in 1876, he received his technical education at 
Yorkshire College, Leeds, and his practical training 
with Sir James Kitson, of the same city. His associa- 
tion with the automobile industry, which was destined 
to continue throughout his life, commenced in 1897, 
when he joined the Serpollet Company. It is of in- 
terest to recall that this was only two years after the 
first petrol car was introduced into England from France, 
although ten years after M. Serpollet had constructed 
his first steam tricycle. Later, Mr. Watson joined the 
staff of Messrs. John I. Thornycroft and Company, 
Limited, first as a designer in the internal-combustion 
engine department of the Chiswick works, and later, 
as chief draughtsman at the Basingstoke works. He 
left Messrs. Thornycroft in 1907 to take up an appoint- 
ment on the technical staff of The Commercial Motor. 
At this time, he was also engaged upon advisory 
work, and was consulted by the Natal Government 
in connection with the importation of agricultural 
machinery and motor vehicles. He also acted for 
the town councils of Worthing and Newport (Mon.) as | 
fire engines and other equipment. He resigned his 
position on Zhe Commercial Motor in 1912, and has 
since been in private practice as a consultant. 

He acted as consulting engineer to several of the 
more important British commercial vehicle manufac- 
turers, to the Commercial Motor Users’ Association, and 
was technical adviser to the Agricultural Committee 
of the Society of Motor Manufacturers and Traders. 
He was also chairman of the technical committee of 
the Royal Automobile Club, and of the Automobile 
Industry Committee of the British Engineering Stand- 








consultant in connection with the purchase of motor | 





ards Association, now the British Standards Institu- 
tion. During the war, Mr. Watson was consulting | 
engineer to the Mechanical Transport Department of 





the Ministry of Munitions, and was later transferred | 
to the Mechanical Warfare Department as chief of | 
design for the engines and transmissions of tanks. At 


and other power-operated implements to farming in 
this country, and was responsible for the design of the 
dynamometer used in the tractor trials held at Shraw- 
ardine in 1921. This instrument was described in 
ENGINEERING, vol. cxiii, page 814 (1922). He was a 
member of the Institution of Mechanical Engineers 
and was elected president of the Institution of Auto- 
mobile Engineers in 1921. He had been a member of th: 
Council of the latter body since 1912. 








THE LATE MR. LOUIS BRENNAN. 


An inventor of wide reputation died at Montreux, 
Switzerland, last Tuesday week, in the person of 
Mr. Louis Brennan, at the age of 80. Mr. Brennan's 
name will mainly be connected with the invention of 
his controllable torpedo for harbour defence, but he 
was responsible for a number of other developments. 

Born at Castlebar, Ireland, he was taken, while quite 
young, to Australia in 1861, and while there, at the age of 
24, took out his first patent in connection with his tor 
pedo. The attention of the British Government being 
drawn to this by Admiral Wilson, in command of the 
Australian Squadron, Brennan was invited to come to 
this country to submit plans of his invention. This he did 
in 1880, and facilities were provided at Chatham for the 
inventor to perfect his machine. He was granted a pre- 
liminary award of 5,000/., with an annual grant of 1,000/. 
for five years, and the exclusive rights were eventually 
purchased in 1887 for 110,000/. Even in these days, 
such a sum would be considered large, but at the 
time it was looked upon as a very heavy sum to pay, 
and the deal aroused a great amount of criticism. The 
recommendation was made by a Commission, who laid 
considerable stress on the importance of the Brennan 
secret not falling into the hands of other Powers. 
There were at the time a number of other controllable 
torpedos under consideration by Governments abroad, 
and Brennan’s was only one of several inventions. 
Its peculiar feature lay in its method of propulsion 
which, with the controls, was fully discussed in Enet- 
NEERING in a series of articles in 1887. 

Brennan made use of screws revolving in opposite 
directions, operated by hauling on two reels of wire, 
one of which was fixed to each propeller shaft. The 
wires were wound in by a vertical high-speed engine 
fixed on shore. This engine was fitted with a double 
winding drum and differential; either drum could 
be braked, when the other speeded up. By slowing 
down one propeller and accelerating the other, the 
direction of the torpedo was controlled. 

Mr. Brennan was Superintendent of the Government 
Brennan Torpedo Factory from 1887 till 1896, and 
from the latter year until 1907 acted as consulting 
engineer to this branch. In 1896, on relinquishing his 
position as Superintendent, he became interested in 
gyroscope experiments, and in May, 1907, exhibited 
at the Royal Society Conversazione a gyroscope- 
controlled monorail car, which was arranged to run 
over the heads of the spectators in the room. It 
traversed a span of suspended cable, took 90-deg. 
angles without difficulty, and followed the line of a 
coiled rope laid on the platform. The model was 6 ft. 
long and was driven by accumulators. It was described 
and illustrated in our issue of May 10 of the year in 
question. Subsequently, in our issue of June 14 of 
the same year, we described the general principles of 
the double gyroscopic control adopted by Mr. Brennan. 
This model was followed up by a full-size car with 
which Mr. Brennan gave very interesting demonstra- 
t.ons at Gillingham. This car was 40 ft. iong by 10 ft. 
in width, and ran on two two-wheel bogies. Power 
was provided by petrol-electric sets’on board, and the 
gyroscopic and other mechanism was beautifully 
constructed. There is no harm in recounting, at this 
date, an incident which occurred during one of Mr. 
Brennan’s demonstrations to a large party of guests. 
With about 40 people distributed on the car platform, 
Mr. Brennan invited all to move to one side, when 
the control caused that side to tilt up to meet the 
extra load. The crowd was then asked to move to 
the opposite side, and on doing so rather quickly, the 
control, in response, tilted the car to such an extent 
that the stable limit was exceeded. It is only fair 
to add that such conditions could be prevented in ser- 
vice, while it is an interesting fact that the car was 
ultimately righted by means of the gyroscopic apparatus 
only and some packing, the use of jacks, &c., being 
unnecessary. 

During the war, Mr. Brennan was engaged with 
the Mu.itions Inventions Department, of the Ministry) 
of Munitions, and on confidential aircraft research 
work. After the war, until 1926, he was attached to 
the Air Ministry on confidential aircraft research 
work, in which connection he was responsible for 
experiments on helicopters. 

Mr. Brennan was made C.B. in 1892. He was made 


Eastern Railway, and Mr. Newell then became engineer | the time of the Armistice, he was in the United States | an honorary member of the R.E. Institute in 1906, 
for the railway docks at the Hartlepools and Middles- 
brough, in addition to ‘retaining his appointment at! 


as a technical member of the British War Mission. 
He took a keen interest in the application of tractors 





but was not otherwise, we believe, connected with 
professional bodies in this country. 
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LETTER TO THE EDITOR. 


DRIVING STRESSES IN PILES. 


To THE Eprror or ENGINEERING. 


Smr,—With regard to Mr. W. H. Thorpe’s letter 
in your issue of January 22 suggesting the adoption 
of a “ zero-set’’ method of testing piles, this method 
was, I believe, first proposed in a valuable paper 
entitled “‘ Pile Driving and the Supporting Capacity 
of Piles” submitted last year to the Institution of 
Civil Engineers by Mr. Roland Bennett, M.C., B.Sc., 
Assoc.M.Inst.C.E. It marks, to my mind, a distinct 
advance on all previous methods of estimating the 
supporting capacity of piles. It is so obviously simple 
that one wonders why so much time has been wasted 
in the past over the large number of existing pile 
driving formule—some of them giving widely differing 
results. 

A further simplification can be introduced if the head 
of the pile is specially dealt with to permit “ bare- 
headed’”’ driving, for the last few test blows at any 
rate. Bare-headed driving eliminates the uncertain 
complications due to the use of a “ dolly”’ or cushion, 
and avoids the necessity for some of the elaborate 
mathematics that has grown up round this subject 
in recent years. 

Yours faithfully, 
R. D. Brown, M.Inst.C.E. 

The Manchester Ship Canal Company, 

Ship Canal House, King-street, Manchester, 
Engineer’s Office, 
January 25, 1932. 








LONG-LENGTH RAILS FOR THE 
LONDON ELECTRIC RAILWAYS. 


Tue rolling of a large consignment of long-length 
rails has recently been put in hand at the Middlesbrough 
works of Messrs. Cargo Fleet Iron Company, Limited. 
The order, which was placed by the London Electric 
Railway Company, is for 1,200 tons of 95 R. British 
Standard, 95 lb. per yard, bull-head rails, and the fact 
that these are to be supplied in lengths of 90 ft. is 
worthy of note. As is fairly generally known, the usual 
length of rail for straight-line track work is 60 ft., but 
it is obvious that the 90-ft. rail has its advantages. 
When these longer rails are employed, for example, 
there are naturally fewer joints in the track, and this 
means, not only a reduction in the number of fish-plates 
and bolts required, but also a saving in the maintenance 
of the permanent way. Moreover, the longer rail 
should make for smoother running of the rolling-stock. 
As, presumably, the rails are to be laid in tunnels, the 
objection which may be raised to the use of long rails, 
that longer gaps must be left between the rail ends to 
allow for expansion and contraction, would not apply, 
since the temperature changes in tunnels are so much 
less than are encountered on a surface line. During 
manufacture at Middlesbrough the rails are being sub- 
jected to a process of “ oven-cooling,”’ of which Messrs. 
Cargo Fleet Iron Company, in conjunction with Messrs. 
Sandberg, were the pioneers. We are informed that 
throughout the processes of rolling, oven-treating, 
straightening and ending, no difficulties are being 
experienced in producing the finished rails. 





Tue British JouRNAL PHoToGRAPHIC ALMANAC.— 
Amongst the many annuals which are published for the 
benefit of various trades and professions few can claim 
a wider and more varied circle of readers, both professional 
and amateur, than The British Journal Photographic 
Alnanac. The contents of the volume for 1932 are as 
varied as in previous years, the articles on the progress of 
photography, development and apparatus are very in- 
ormative, and the old and new formule as useful as ever, 
whilst the pictorial supplements in rotary photogravure 
are of the highest interest and quality. The publishers 
are Messrs. Henry Greenwood and Company, Limited, 
24, Wellington-street, Strand, London, the price being 


» 


2s. in paper covers, and 3s. cloth bound. 





_ Encrtveers’ German Crrcie.—On page 670 of our 
issue of November 27 last, we gave some particulars 
relating to the establishment of the Engineers’ German 
Circle (Deutscher Ingenieurzirkel) in London. The 
inaugural meeting of the Circle, to which all interested 
are invited, will be held in the Reading Room, at the 
Institution of Mechanical Engineers, Storey’s-gate, 
London, S.W.1, on Monday, February 1, at 6 p.m. Intro- 
ductory addresses will be delivered on behalf of the 
Institution of Mechanical Engineers and of the Verein 
deutscher enieure, and by Dr. E. H. Rueter, of the 
German Em ly. Afterwards, Mr. E. Schneider, of 
Messrs. Maybach Motorenbau, Friedrichshafen, will 
lecture on ‘‘ Allgemeine Anwendung von Schnelllaufen- 
den Verbrennungsmotoren fiir Land, Wasser und Luft ” 
(General application of high-speed internal-combustion 
engines for land, water, and air). The subscription to 


the Circle is 5s. per annum, and applications for member- 
ship should be addressed to the secretary, Mr. H. P. 


ANNUALS AND REFERENCE BOOKS. 


The Concrete Year Book, 1932.—With the steadily 
extending use of concrete, The Concrete Year Book, 
edited by Dr. Oscar Faber and Mr. H. L. Childe, and 
published by Messrs. Concrete Publications, Limited, 
London, at the price of 3s. 6d., continues to expand 
in proportion. The new volume is over 60 pages larger 
than that of last year, and the interest of the matter 
contained in it is well maintained. This is the ninth 
year of publication, and the work is now thoroughly 
established. It falls into three sections, namely, a 
handbook section, directory section, and catalogue 
section. The first is composed of chapters on subjects 
useful to designers, &c. In previous editions, from 
time to time, chapters on new topics have been intro- 
duced, while others have been omitted to make room 
for them. In this way a large number of subjects 
have been treated in the nine editions. The present 
volume gives a new chapter on foundations, while 
one on joist-concrete floors in last year’s edition has 
been omitted. The chapter on bridges has been 
re-written to cover the Ministry of Transport Equiva- 
lent Loading Regulations, issued in November last. 
The principal new feature, however, is a chapter of 
40 pages giving twice that number of illustrations of 
concrete structures recently completed. In each case 
the illustration is accompanied by brief particulars, 
including chief dimensions, use or purpose, cost, and 
names of architects, engineers and contractors. These 
give a very fair idea at a glance both of modern 
tendencies and the economic possibilities of concrete 
work. The directory and catalogue sections are 
replete with information, many pages in the latter 
giving beautiful illustrations of the very intricate 
ornamental work which is now commonly carried out 
in concrete. 


The South American Handbook, 1932.—An attractive 
and carefully prepared encyclopedic work which gives 
concise and easily accessible information regarding 
Latin America is The South American Handbook, the 
1932 edition of which constitutes its ninth year of 
issue. It deals individually with all countries south- 
wards from Mexico to Tierra del Fuego; Central 
America, Cuba and the West Indies are thus included, 
as well as South America proper. Relevant data are 
given concerning all the principal towns, the physical 
features of the country, its constitution and govern- 
ment, agricultural and forest produce, mineral resources, 
currency, weights and measures, imports and exports, 
debt, postal charges, transport systems and consular 
representation. Useful summarisations covering the 
whole area dealt with and referring to physical features, 
populations, products, travel facilities, visiting seasons, 
weights and measures, banking facilities, and books 
dealing with South American life and conditions, are 
included in the volume. While the book constitutes a 
work of reference for the business man and manufac- 
turer, it also caters for the traveller, whether for busi- 
ness or pleasure. Particulars concerning countries and 
towns are varied with descriptions of places to visit. 
Lists of suitable hotels are given, as well as informa- 
tion regarding the people, and details of how to travel 
from place to place. A large-scale folding map in 
colour of the whole continent is given at the com- 
mencement, and numerous line maps of railways are 
included in the text. The book, which comprises 
about 600 pages, is edited by Mr. Howell Davies, 
and is published by Messrs. Trade and Travel Publi- 
cations, Limited, 14, Leadenhall-street, London, E.C.3. 
The price is 2s. 6d. net, which is remarkably low for a 
work of this type. 


Manchester Chamber of Commerce Handbook.— 
Compiled by the Manchester Chamber of Commerce 
with the object of presenting a true picture of the varied 
activities of its members and of giving useful informa- 
tion about Manchester in a concise form, the Manchester 
Chamber of Commerce Handbook for 1931-1932 has 
recently made its appearance. The contents are 
divided into a number of sections, the first of which 
comprises a series of well-written chapters dealing 
with various Manchester and Lancashire industries 
and activities. The second section contains reference 
data and includes statistics, lists of trade associations 
and societies in and around Manchester, brief descrip- 
tions of the Manchester municipal services, and other 
matters of interest. The third and fourth sections 
consist respectively, of a list of members of the cham- 
ber and a classified trades index. The last 60 pages 
of the volume are devoted to illustrated publicity 
matter of member firms. The book, which comprises 
312 pages, is well printed and bound, and contains a 
number of plates, maps and plans, as well as illustra- 
tions in the text. The offices of the Chamber are at 
Ship Canal House, King-street, Manchester. 


in a single list in alphabetical order, instead of being 
grouped under separate lists depending on their year 
of completion. Vessels completed in 1931 are shown 
in a separate list, while a third list shows those now on 
order. We believe that the new arrangement will be 
welcomed as facilitating reference to the particulars 
relating to any ship. As in former ——_ the reference 
book has been carefully revised to keep it thoroughly 
up to date. The most noticeable alterations are in the 
section devoted to auxiliary engines, where recent 
developments have necessitated the inclusion, for the 
first time, of units of the Beardmore, Brotherhood, 
Burmeister and Wain, National, Swiss-Locomotive, 
and Tangye types. There has not, of course, been a 
corresponding development in main engines, but it 
may be noted that the section devoted to these engines 
has also been brought thoroughly up to date, and that 
a description of the M.A.N. battleship-type engine for 
the Deutschland has been included. The review of 
motor shipbuilding in 1931, given at the end of the 
book, forms an invaluable summary of the present 
position, and might be read with advantage by all who 
are interested in the subject. 


Linoleum-Handbuch.—During 1930, Germany ex- 
ported 13,177 metric tons of linoleum, and the industry, 
therefore, assumed an important place among the trades 
of that country. For this reason it is surprising to 
hear that it has so far been without any publication 
exclusively devoted to its interests. This want has, 
however, been met by the Linoleum-Handbuch which 
has been compiled by Dr. H. G. Bodenbender and is 
published by the Chemisch-Technischen Verlag Dr. 
Bodenbender, 6, Feuerbachstrasse, Berlin, at a price 
of 13s. 6d. net. This hand-book contains some useful 
details regarding the modern methods of manufacturing 
this material, attention being paid to the properties 
of special types such as Balatum Straguler, lincrustra 
and oil-cloth. The principal ingredients—linseed oil, 
cork, Kauri gum, resin and burlap—are also dealt with, 
while, in addition, there is a directory of all the lino- 
leum-making concerns in the world with details of their 
directorates, plant and financial positions. Finally, 
the consumer is provided with information as to how 
linoleum should be chosen and laid, and there is a 
glossary of technical terms and phrases. 


The Mechanical World Electrical Pocket Book, 1932.— 
This book, which is published by Messrs. Emmott and 
Company, Limited, 65, King-street, Manchester, at 
a price of 1s. 6d. net, must be unique among its kind in 
mentioning the transverter, which it describes as 
‘a new type of machine.” The transverter was first 
shown at the British Empire Exhibition in 1924, and 
attracted great and deserved attention. It may be 
that in time to come it will be rejuvenated, but at 
present it is not in practical use. The statistics 
beloved by pocket book compilers include figures for 
the efficiencies of the Nernst, tantalum and magnetic 
and tungsten-arc lamps, which are also mainly, if not 
entirely, of historical interest. On the other hand, the 
data on Power Plant Operation and Electric Traction 
is well up to date, and what is more important, 
frequent reference is made to sources of information. 
Generally speaking, the ground is satisfactorily covered, 
and a word of praise is due to the printers for the 
clearness of the type and illustrations. 


The Practical Engineer Electrical Pocket Book and 
Diary for 1932.—This book, which is published by 
Mr. Humphrey Milford, Oxford University Press, 
Amen-corner, London, at 2s. 6d. net, aims at giving 
a clear summary of the main principles, and an account 
of the modern methods and apparatus used in almost 
every branch of the industry, in so far as each industry 
employs electricity. To some extent, however, it 
misses its aim, for though certain sections, notably 
that on mercury-are rectifiers, are up to date, others 
fail lamentably ‘a this respect. As we pointed out last 
year, data on depreciation, given by Mr. R. Hammond 
some 25 years ago, is hardly applicable in 1932, and 
we strongly suspect that some of the information 
relating to the power required by various machines is 
no less hallowed | by age. The single-phase repulsion- 
start induction motor, as far as we can discover, 
receives no mention, though this type of machine is 
being increasingly applied. The section on lifts is 
very meagre, and contains no details of the various 
automatic control devices the employment of which is 
now becoming common. In a short section devoted to 
steam production, nearly half the space is allocated to 
the subject of water softening, and no mention at all 
is made of the equipment now available for generating 
steam at high pressure. 








Reunion Dinner, Gas AnD AnTI-Gas SERVICES 
(R.E.).—The arrangements for the reunion dinner for 
all ranks of all units of the Gas and Anti-Gas Services, 





The Motor Ship Reference Book, 1932.—The eighth 
annual edition of this reference book, which is published 
by the Temple Press, Limited, at 5s. net, embodies a 
departure from previous practice in that all vessels | 





Spratt, Science Museum, London, 8.W.7. 





constructed up till the end of 1930 are now tabulated ' 





Royal Engineers, are now complete. The dinner will 
be held in London, on Saturday, February 13 next, at 
the Artist Rifles Headquarters, Dukes-road, Euston-road, 
W.C.1, at 7 for 7.30 p.m. Tickets, price 6s. each, and 
full particulars, are obtainable from Mr. H. W. Lucas, 
42, Althorp-road, London, 8.W.17. 
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LABOUR NOTES. 


At a meeting, on Tuesday, of the National Joint 
Council for the Tramways Industry, agreement was 
reached on the wages question. The terms of the 
settlement are :—-‘‘A temporary abatement in wages 
for a period of 12 months commencing with the first 
full-pay period in April, 1932, as follows :—Adult 
employees : employees on a weekly rate above 47s. 6d. 
and up to and including 54s., a reduction of three- 
eighths of a penny an hour; employees on a weekly 
rate exceeding 54%. a reduction of a half-penny an 
hour; youths, a reduction of ls. a week. There 
shall be no reduction in respect of adult employees 
on a weekly rate of 47s. 6d. and under. This abate- 
ment in wages shall not apply to employees within the 
Metropolitan area. The position in the Mctropolitan 
area was referred to a special committee, consisting 
of the Metropolitan members of the Council and the 
officers of the Council, who are to examine the position 
and report to a further meeting of the National Council. 
With regard to the conditions of service, one or two 
minor adjustments were accepted, other proposals 
were withdrawn and others were referred to a small 
sub-committee to examine and report. The proposals 
of the employers to increase the daily flexibility to 
12 hours and to pay overtime only after 54 hours 
were withdrawn. The two clauses which contained 
these two points were considered at great length, and 
ultimately referred to a sub-committee to examine 
and report to a further meeting of the joint negotiating 
committee.” 


The National Maritime Board continued its considera- 
tion of the proposed reductions in seamen’s wages at 
a meeting in London on Tuesday, and after discussion 
agreed to changes which are to come into force next 
month. There is to be a reduction of 18s. in the 
monthly wages in foreign-going vessels and a reduction 
of 6s. in the weekly wages in home trading vessels 
for sailors and firemen and members of the catering 
departments. The reductions for some of the lower 
ratings will be proportionately smaller. At the 
outset the shipowners asked for reductions of 30s. 
in the monthly wages and 10s. in the weekly wages. 
Certain minor modifications of the conditions of service 
have been approved. The shipowners have withdrawn, 
for the present, a claim for the revision of the overtime 
rates. 


The negotiations on the more looms question between 
the Cotton Spinners’ and Manufacturers’ Association 
and the Weavers’ Amalgamation were continued in 
Manchester this week. To an observer the position 
seemed to have been complicated by the action of 
the Burnley and District Textile Trades Federation 
in taking a strike ballot in its area ; but, up till the time 
of? writing, Burnley’s independent action had had no 
visible effect on the main negotiations. The working 
of the system in Burnley on terms arranged between 
individual firms and individual operatives, and not 
on terms arranged between the employers’ association 
and the trade unions, is held by the workers’ leaders 
to be a breach of the existing agreement—which, in 
effect, it is, although the fact that considerable numbers 
of operatives, both union and non-union, are agreeable 
to make terms is some justification for it. What the 
leaders, obviously, desire is, however, agreed terms 
covering the whole industry. 


The proposals relating to wages presented by the 
London Underground Group to the trade unions 
provide that all earnings shall be subject to a deduction 
of 24 per cent.; a further deduction of 2} per cent. 
shall be made in respect of earnings in excess of 7501. 
a year; provided that no deduction shall be made to 
reduce the earnings of any adult member of the staff 
below 408. in any one week. All contributions to 
superannuation, endowment, or other funds shall 
remain in effect as if no deduction were made from 
earnings. The companies do not propose to make 
any deduction in respect of any pension or grant which 
the Board may make while these deductions from earn- 
ings are in force. The proposals apply to the whole 
of the staff. 


The Berlin correspondent of the Times states that 
the total number of persons registered at the German 
labour exchanges as out of work on January 15 was 
5,966,000. The number increased during the first 
fortnight of the year by about 300,000, compared with 
320,000 during the previous fortnight. The increase 
over the first fortnight of January of last year was 
381,000. The lowest figure reached last vear, during the 
summer, was 2,012,000. 


Writing in the monthly official organ of the Industrial 
Commissioner of New York State, Mr. J. D. Hackett, 
Director of the Division of Industrial Hygiene, says : 
** Business is ‘ spotty '; so say those with their eyes on 


| J 
conditions and their ears to the ground. This © spotty 


condition is actually a stain in those plants which not 
only permit but foster overtime where many are | 
starving. Do these employers know that overtime 
seldom pays? If there is no special rate paid for 
overtime they get reduced output, increased fatigue, and 
therefore, the product is at a higher cost, although 
superficially it would seem that the employer is gaining | 
an advantage. In cases where time and a half or | 
double time are being paid for overtime, the economic | 
advantage to the employer is even less apparent. | 
On the other hand, the worker, at a disproportionate 
cost of energy, is getting an increased wage and keeping 
others out of badly-needed jobs. Is this fair on the 
part of the employer? Is it fair on the part of the | 
worker? Is it good for anything or anybody in these 
times when we must search the world for work in| 
order to keep people from starving? Extensive use | 
of overtime, at this time, is inexcusable.” 


In its review of the past year, the Ministry of Labour | 
states that the average rate of unemployment among | 
insured persons in Great Britain and Northern Ireland | 
was 21-3 in 1931 (wholly unemployed, 16-7 per cent, 
and temporarily stopped 4-6 per cent.), as compared 
with 16-1 per cent. in 1930 (wholly unemployed 11-8 
per cent. and temporarily stopped 4-3 per cent). 
While the number wholly unemployed at December 21, 
1931, was 319,000 more than a year earlier, the number 
temporarily stopped was 240,000 fewer as compared 
with September 28, 1931. However, the number 
wholly unemployed at the end of the year had decreased 
by 93,000, while there were 231,000 fewer temporarily 
stopped. 


There was a decline during 1931 in the average 
level of wage rates, exceeding that recorded in any 
year since 1922. “In all the industries and services 
for which statistics are available,” it is stated, ** the 
changes in rates of wages during 1931 resulted in an 
aggregate net decrease of nearly 405,0001. in the weekly 
full-time rates of wages of about 3,000,000 workpeople, 
and in a net increase of about 5,0001. in those of 46,000 
workpeople. The net result of all the changes reported 
was, therefore, a decrease of nearly 400,0001. in the 
weekly full time wages of the workpeople in the 
industries and services covered by the statistics. It 
is estimated that the average decrease for all industries 
combined (including agriculture) was equivalent to 
over 2 per cent. of the wage rates in operation at | 
the beginning of the year.” 


The number of disputes involving stoppages of work 
reported to the Department as having begun in 1931 in 
Great Britain and Northern Ireland, was 419. The total 
number of workpeople involved, either directly or 
indirectly, in all disputes in progress in 1931 was about 
491,800, as compared with 308,700 in the previous year. | 
The aggregate time lost in 1931 by these workpeople, 
owing to the disputes, was approximately 6,985,000 
working days, as compared with 4,399,000 in 1930. 





The January issue of the Record, the organ of the 
Transport and General Workers’ Union, contains a 
reference by Mr. Bevin to current wages questions. 
“It was with regret,” he says, “ that we had to agree 
under all the circumstances, and in view of the peculiar 
position we found ourselves in, to a reduction of wages 
in the Dock industry, but we assure the docks member- 
ship that immediately there is a turn in the tide we will, 
as we did on a previous occasion, make a resolute effort 
to recover that which has been temporarily lost. 
At the moment, we are faced with notices to terminate 
the London ’Busmen’s Agreement, the Tramwaymen’s 
Agreement, which is national in its application, the 
London Road Transport Commercial Workers’ Agree- 
ment, and the agreements of a number of other large 
sections. It will thus be seen that the New Year 
opens with heavy responsibilities. We shall, however, 
resolutely face the difficulties confronting us, and the 
members may rest assured that in the advice tendered 
to them, which will only be given after the most 
careful consideration and the fullest consultation, the 
Executive Council will be actuated by one desire only, 
to maintain the strength of the Union and the standard 
of living of its members to the very best of their 
ability.” ' 


The growth of unemployment throughout the 
world, during the past year, is shown in tabulated 
form in the latest issue of the official weekly organ 
of the International Labour Office at Geneva. Com- 


menting upon the figures, the journal states that the 
increase may be attributed in part to seasonal influences, 
which always lead to an increase in the number of 
unemployed during the winter months. 


The situation 








| months. 


| tives. 


has, consequently, become more and more difficult 
even in countries where a compulsory unemployment 
insurance scheme exists, and far more so in thos 
countries where no adequate scheme, or no schem: 
at all, is in force. Some people are of opinion that 
the cyclical depression has touched bottom, but even 
if that be so, it is too early yet to say how soon a1 
upward movement may be expected. There is on 
country which provides an exception to the general 
rule, namely, Great Britain, where unemployment 
has been actually falling. The decrease here is du 
partly to a mere alteration in the number of persons 
registered at the employment exchanges as a result 


| of changes in the Unemployment Insurance Acts, but 


not altogether; between October 19 and Novem 
ber 23, a real improvement in employment was 
responsible for a decrease of 68,000 in the number 
of unemployed out of 122,763, and between Novem 
ber 23 and December 14, the total figure again decreased 
by 42,500. 

The figures given in the table relate to different 
dates in 1931, and compare with the corresponding 
periods in 1930. They show the very serious aggrava 
tion of the crisis which took place during the twelve 
In Germany, where the existence of a com 
pulsory unemployment insurance scheme makes the 
statistics more accurate than in some other countries, 
the total figure now exceeds five million, an increase of 
about 35 per cent. over 1930. For most countries, the 
absolute figures are not a very accurate index of 
unemployment, but in every case there is a large 
increase as compared with 1930. In France, the 
increase indicated is enormous, but the figures them- 
selves are far below the real amount of unemployment, 
and it must not be assumed that the increase is really 
anything like as great as 500 per cent. Belgium, 
Latvia and New Zealand, all show increases of more 
than 100 per cent. One other fact emerges from the 
table, and that is the world-wide character of the 
unemployment crisis. Several non-European countries 
are included in the list, and all of them show large 
increases as compared with 1930. Reference has been 
made to New Zealand. Canada shows an increase of 
80 per cent., Australia of 35 per cent., and the United 
States of 30 per cent. 

Addressing the Budget Committee of the Czecho- 
slovak Chamber of Deputies recently, Mr. L. Czech, 
the Minister of Social Welfare, said that a remedy was 
to be found for the present unemployment situation 
in well-defined economic plans and not in mere pallia- 
Doles and the distribution of food to un- 


|}employed persons were not a satisfactory solution. 


In order to improve the labour market, it was proposed 
to promote public works schemes and the construction 
of dwelling-houses, to lower the pensionable age, to 
increase the old-age pension rates, to raise the school- 
leaving age, and to give increased facilities for the 
occupational retraining of workers. A bill concerning 
the 40-hour week had been prepared with the same 
end in view, and there was no question of this innova- 
tion being accompanied by a reduction in wages, 
which would only further increase the economic 
depression. Mr. Czech added that the amount of 
overtime worked in Czechoslovakia had fallen from 
16,314,288 hours in 1929 to 5,970,079 hours in 1930. 
In 1931 it had been reduced to one-half of the latter 
figure. 


Italian Government offices, the provincial and 
municipal authorities, the public utility services and 
all establishments in any way under State control, 
were recently instructed by the Head of the Govern- 
ment to prohibit, until further orders, all persons in 


| their employment from working overtime on ordinary 


working days, and to forbid all work on Sundays and 
holidays. 





UNIVERSITY COLLEGE ENGINEERING Society.—-Under 
the auspices of University College Engineering Society, 
an illustrated public lecture on “* High Pressure Loco 
motives,”’ will be delivered at University of London, 
University College, Gower-street, W.C.1, by Mr. H. N. 
Gresley, C.B.E., on Friday, February 5, at 5.30 p.m. The 
annual dinner of the society will be held at University 
College on Friday, February 12, at 7.15 for 7.30 p.m. Old 
members wishing to attend the dinner are requested to 
communicate with the honorary secretary of the Engi 
neering Society, at University College 


Diary aND CaLENDARS.—We have received & 
neat leather-bound pocket diary from Messrs. Wailes 
Dove Bitumastic, Limited, Collingwood-buildings, New- 
eastle-upon-Tyne. In addition to postal and miscel- 
laneous information, the diary contains lists of the 
branch offices of the firm and of their principal specialities 


! 
—Monthly tear-off calendars have been received from 


Messrs. Bell's Asbestos and Engineering Supplies. 
Limited, Bestobell Works, Slough, Buckinghamshire. 
and from Messrs. The International Construction Com 
pany, Limited, 56, Kingsway, London, W.C.2 
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SHAFT ALIGNMENT TESTS. 


Ir may be taken for granted that the erector nowa- 
days pays more attention than formerly to the align- 
ment of shafting for power transmission, but even when 


up, a minute degree of settlement can speedily nullify 
it, with resultant serious friction and bearing wear. 
The nature and magnitude of the losses which may follow 
such settlements were well illustrated by some recent 
tests made on small shafts fitted with flexible couplings 
and deliberately misaligned. The tests are illustrated in 
the accompanying Figs. 1 to 4. They were carried ovt in 
the United States and five types of coupling were used, 
of which one was the modified Oldham coupling, known 
as the British-American flexible coupling, now manu- 
factured in this country by Messrs. R. Hunt and 
Company, Limited, Atlas Works, Earls Colne. As the 
object of this account is to point out the trouble which 
may arise from small misalignments and not to com- 
pare different coupling systems, the names of the other 
couplings are omitted. The testing apparatus is shown 
in Fig. 1. On the the left is the driving motor of 
}-h.p. running at 1,750 r.p.m. This is coupled to the 
shaft under test by a small British-American coupling. 
The test was, in essentials, that of different forms of | 
couplings, and the driven shaft was, therefore, in | 
halves, each half being supported in two plain bearings. | 
The two at the left hand are fixed, but those at the 
right hand are adjustable in a vertical direction, so 
that the conditions of misalignment could be repro- 
duced at will. The recording wattmeter at the back | 
shows the variation in power caused by different 
degrees of misalignment as the test progressed. 

The result of a test on a coupling which proved un- 
satisfactory, is shown in the wattmeter record repro- 
duced in Fig. 2, which record should be examined in 
connection with the figures given in the next column. 
lhe shaft was run for three minutes with its axis dead 
true and the steady bearing temperature noted on the 
half driven by the coupling under test. This half was 
then displaced by a few thousandths of an inch at a 
ume and the temperatures noted. The rapid rise in 
temperature will be noted from the table and the in- 
crease in current consumption both from the table and 
Fig. 2. This latter became at one time so great that 

capacity of the meter was exceeded and the degree 





the 



















































































Fig. 3. 
—+-+- -t- prt 
Prey 
| BB 
N LL 
J 
Ly 
S 41 q 
I . 
P | 
: ~ eee a |* Ay 
Oo) ;: . oy io 
} bee * O LL | 
hal J 
($036.2) LH 
“ENOIKPERING™ 


of shaft misalignment had to be reduced. The bearing 
| temperature still continued to rise, and ultimately the 


trial was stopped on account of the overheating of one 
| of the bearings on the driving half of the shaft. 


other tests with different types of flexible coupling may 
be mentioned. In one of these the bearing temperature 
with the shaft running true was 70 deg. F., with 
| 150-watt-hour reading. In 14 minutes, the tempera- 
| ture had risen to 148 deg. F., and the consumption to 
1,000 watt-hours. The total misalignment was 0-007 
|in., and the motor finally stalled. In the other two 
| tests, the initial conditions were the same as those just 
| stated, but in one of them the bearing temperature ran 
up in 15 minutes to 144 deg. F. and the consumption to 


Time Displacement Bearing Watt- 
, of Shaft. Temperature. hours. 
hr. min. in. deg. F. 
9 5 0-000 66 155 
9 8 0-004 s4 260 
9 il 0-008 110 460 
9 14 0-012 128 520 
9 16 0-016 140 1,000 
9 18 0-012 148 400 to 700 


725 watt-hours. The final shaft displacement was 
0-030 in. The remaining test only lasted 10 minutes, 
the temperature increasing to 210 deg. F., and the 
consumption to 1,000 watt-hours. The total shaft 
displacement in this case was only 0-008 in. The test 
of the British-American flexible coupling gave good 
results. The shaft was run true for three minutes, 
during which the bearing temperature rose from 68 to 
69 deg. F., and the consumption was at the rate of 
148 watt-hours. During the next 15 minutes the 
shaft was gradually put to an off-centre displacement 
of 0-090 in., i.¢., many times that of the other couplings. 
The maximum bearing temperature was only 2 deg. 
above that obtaining at the commencement of the test, 
while the current consumption actually fell slightly 
during the run, though it rose to the initial figure at 
the end. The wattmeter record is given in Fig. 3. 
The British-American flexible coupling was illus- 
trated and briefly described in ENGINEERING, vol. cxxxi, 
page 346 (1931), but noindication was given of its range. 


: or ; | j staili igures, the results of three | 
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This point is well shown in Fig. 4, in which it will be 
seen that the standard construction of a pair of iden- 
tical flanges with jaws embracing a square central 
floating member, common to both, is retained in both 
large and small sizes. As the central member only 
slides in the jaws and is not connected to the flanges, 
the coupling allows movement of either the driving or 
driven shafts in an axial direction and so eliminates 
transmitted thrusts. The same sliding movement 
also arrests or damps out cross or lateral vibrations, a 
matter of considerable importance in many cases, ¢.g., 
where an air compressor is driven by a motor, to which 
the compressor would otherwise transmit its vibrations. 
The sliding member is faced with renewable n6n- 
metallic bearing strips which are automatically lubri- 
cated by grease contained in its interior. This material 
is non-absorbent to oil and absorbs water to only a 
small fractional degree. It is unaffected by heat up 
to a temperature of 110 deg. C. (230 deg. F.) and has 
a coefficient of expansion per degree C. of only 0-00002. 
Its tensile strength is 10,000 lb. per square inch, and its 
hardness is 38 on the Brinell scale and 72 on the 
Scleroscope. 








THE FATIGUE RESISTANCE OF 
SPRING STEELS.* 
By G. A. Hanxrys, D.Sc., and M. L. Becker, Ph.D. 


In the condition in which springs are generally 
used, the surfaces are not polished, and experiments 


| by various investigators have shown that under such 


conditions the fatigue resistance of the material is 
much lower than it would be if the surfaces were 
machined and polished. Thus, in the ordinary 
laminated springs used in automobile suspension 


| systems, the steel is in the form of unmachined heat- 


treated rolled plate, and for this condition of the 
material it has been found that the endurance fatigue 
limit may be of the order of 20 tons per square inch 
under repeated bending whereas similar 
material when tested in the form of polished rotating 
cantilever fatigue specimens will give an endurance 
limit of over + 40 tons per square inch. 

It may be argued that in a complete laminated 
spring the stress distribution is not sufficiently uniform 
for the stress to be calculated with accuracy, and that 
other factors, such as compressive stresses between the 
leaves or at the clamps, or internal stress in the material, 
may also serve to reduce the endurance limit of the 
complete spring below that of the actual material; 
but the results of tests on prepared specimens, on actual 


stresses, 


* The Effect of Surface Conditions Produced by Heat 
Treatment on the Fatique Resistance of Spring Steel. 
Communication from the National Physical Laboratory 
the Iron and Steel Institute, Swansea, on 
Abridged. 


read before 


Wednesday, September 30, 1931. 
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spring plates, and on wires, carried out under exactly 
similar conditions for both polished and unpolished 
specimens, have shown conclusively that the surface 
condition of the metal of a spring is a very important 
factor in relation to its resistance to fatigue. 

It seems to be fairly clear that the high intrinsic 
fatigue resistance of a normal spring is not utilised in 
practice owing to fatigue failures which commence 
at the surface of the actual spring plates or wires, and 
that if this type of failure could be eliminated then 
the working stresses on many forms of spring could 
be considerably increased and liability to fracture 
diminished. | 

Examination of the general problem of the effect 
of surface conditions on the fatigue failure of spring 
steels suggests that the following four factors may be of 
major importance: (1) Surface irregularities of shape, 
such as small pits, lines and scratches. (2) Surface 
cracks formed in the heat treatment. (3) A defective 
layer at the surface of the metal such as might be 
caused by decarburisation. (4) Internal at 
or near the surfaces of the metal. 

These factors are being investigated in detail at the 
National Physical Laboratory, and the present paper 
describes experiments which have been carried out on 
spring steels in regard to the second and third factors | 
mentioned above. In the first part of the paper an 
account is given of observations on small surface | 
marks which may have been very small cracks. Ex- | 
periments were then made on the effect of surface | 
decarburisation on fatigue resistance, and methods of | 
heat treatment have been developed which, provided | 
that the decarburisation arising in the rolling process is | 
first removed, allow practically the full intrinsic | 
fatigue resistance of the steels to be obtained without 
any polishing or machining subsequent to the heat | 
treatment. 

Materials and Test Methods.—A silico-manganese 
spring steel and a chromium-vanadium spring steel 
were used in the greater part of the experimental 
work. The mechanical and metallurgical properties | 
of these steels were given in detail in a previous investi- 
gation.* They are both high-grade steels of British 
manufacture, and conform the British Standard 
Specification for spring steels for automobiles. Ana- 
lyses of the steels are given in Table Il. In the 
course of the work a considerable number of fatigue | 
determinations were made by means of rotating 
cantilever fatigue tests, on specimens 0-200 in. in 
diam. They were carried out on a 10,000,000 reversal 
basis, in machines running at about 2,000 complete | 
stress reversals per minute. Endurance tests on four | 

| 
| 


stresses 


to 


or five specimens are usually required to estimate 
the endurance fatigue limit, and, for convenience, | 
the estimated values only are given in the body of the 
paper. In one or two cases it was unnecessary to test 
more than two or three specimens in order to obtain 
an approximate indication of the endurance limit, but | 
in most cases tests were made on a number of similarly- 
treated specimens, and the endurance limits were 
fairly closely defined. 

A number of fatigue determinations were also made 
in a high-speed plane-bending fatigue machine which 
had been previously used at the Laboratory for tests 
on spring-steel platest, and accordingly any new 
results could be compared directly with the results of 
previous tests. The form of test specimen used in this 
machine was 18 in. long and 1} in. or 2 in. wide at the 
ends; the middle portion was machined down to a 
width of | in. for a oath of 6in., the thickness being | 
at least 0-25-in. The whole of this middle portion of | 
the specimen is subjected to the complete bending | 
moment cycle applied by the machine. Since repeated | 
stresses (mean stress equal to one-half the range of 
stress in each cycle) are applied by this machine, the | 
results of the tests provide a good indication of the 
value of a spring plate for use in an ordinary laminated | 
spring. 

In order to check the heat treatments, a large number 
of hardness tests were necessary; both the Brinell | 





, . 
set up in the quenching process. 
crack of appreciable size occurs in a spring plate, and the | 
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were quenched in oil from 950 deg. C. and tempered | 
at 500 deg. C.; chromium-vanadium steel specimens | 
were quenched in oil from 850 deg. C. and tempered at | 
600 deg. C. The results of previous fatigue tests on 


the materials thus treated indicate that endurance | 
fatigue limits of + 46 tons and + 42-5 tons per 


square inch represent the intrinsic fatigue properties | 
of these materials at the given hardness values when 
uninfluenced by surface conditions. It is of im- 
portance to bear these values in mind when considering 


a number of the results given later in the present paper. 


I. 


Errect or Cracks Formep Dvurixe 
Heat TREATMENT. 

It is common knowledge that hardening cracks may 

occur in spring steels owing to the high internal stresses 
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plate is subjected to repeated bending stresses in 
service, it is clear that stress concentration at the root 
of the crack may cause it to extend and ultimately 


rABLE II ANALYSES OF MATERIALS 
| "= ! 
Cc. Si 8. | p Mn. Ni. Cr. ye 
Per cent. | Per cent Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
silico-mangancse steel (reference . o o ‘ ‘ 
mark S$ 6) P+ > 0-54 1-95 0-02 0-02 0-94 — — 
Chromium-vanadium steel ) 0 29 Trace 0-01 0-48 0-10 1-16 0-2 
(reference mark 8 5) 7” Ore a . p 
and the diamond-pyramid hardness test were used, ; produce complete failure of the plate. Obviously 


but for the sake of uniformity, all results, unless 
otherwise stated, have been corrected so that they 
represent standard Brinell hardness numbers. In a 
number of the tests the silico-manganese steel specimens 


* See Journal Iron and Steel Institute, vol. exiv, page 
'65 (1926) 
See ENGINEERING, vol. cxxxi, page 405 (1931). 





| quenching cracks of appreciable size are most undesir- 
able in any form of spring. 
In general, the absence of cracks which are visible 


to the naked eye in oil-quenched spring steels is in | 


agreement with commercial spring practice, but 
although quenching cracks may not be immediately 
|obvious in these materials, the possibility remains 
| that small cracks, visible only under the microscope or 


When a transverse 


| left after treatment. 
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even submicroscope, may be present in the surfaces 
of the materials, It is then readily conceivable that 
these very small surface cracks may initiate fatigue 
failures at low mean stresses. It has been stated 
that experience showed that obvious cracks did 
not occur in oil-quenched spring steels, but on one 
or two occasions small surface defects resembling 
cracks were found in these materials hy examining 
polished sections under the microscope. Experiments 
carried out on steel S86, although not conclusive, 


|appear to indicate that the small surface markings 


are relatively unimportant in reducing the fatigu 
resistance of the material. At a later stage of the 
investigation, it was found possible to harden and 
temper specimens of this steel in such a manner that 
the fatigue limit was practically the same as that 
obtained on completely polished specimens, and 
accordingly it appears that the surface marks or minute 
cracks can have no appreciable effect on the fatigue 
resistance. 


Section II.—Surrace DEcARBURISATION. 
In commercial spring plate there is usually a thin 


| layer of decarburised material at the surface, formed 


probably during the rolling process and also, to a lesser 
extent, during the heating process prior to quenching. 
Typical examples of decarburisation in spring plates 
are shown in Figs. 7 and 9, on page 143. The speci- 
mens from which these sections were prepared were 
normalised before cutting and examination; the total 
time in the furnace for the normalising treatment 


| was five minutes, and the examination of previously 
machined edges showed that any additional decarburi- 


sation during normalising was relatively small. Hard- 
ness measurements on spring plates showed that the 


| surface layer was softer than the main body of the 


material; surface decarburisation would account for 
the softness, since the whole material had _ been 
hardened and tempered. In the previous investigation 


|of the mechanical properties of spring steels, it was 


found that the fatigue limit when uninfluenced by 
surface conditions was roughly proportional to the 
Brinell hardness, and thus it may be assumed that the 
fatigue limit of the soft skin of a plate is less than that 
of the inner portion. In a plate, however, surface 
factors other than decarburisation are also present, 
and it was decided to carry out tests on decarburised 
specimens in such a way that the other factors could be 
eliminated. 

Surface decarburisation was obtained by heating for 
various periods (three to six hours) at 900 deg. to 
950 deg. C. in a slow current of carbon monoxide and 
carbon dioxide. The composition of the gaseous 
mixture was controlled so as to exercise a decarburising 
action, without being so rich in carbon dioxide as to 
cause serious oxidation of the decarburised surfaces. 
The usual rotating cantilever fatigue test-pieces were 
used ; they were ground and polished in the ordinary 
way from rolled plate, and were then decarburised 
until a suitable depth of the material had been affected. 
After treatment, the specimens were hardened and 


| tempered in the ordinary way so that the core material 
| was normal heat-treated spring steel. 


The hardness 
of the decarburised material at the surface was about 


| 200 Brinell, whilst the hardness of the interior was 


approximately that of the normal quenched and tem- 
pered material (400 to 450 Brinell). The results of 


| fatigue tests on these decarburised specimens are given 


in Table IV. 


TaBLe IV.—Specimens Decarburised in the 


Laboratory. 

Test Endurance. 
Series Material. Treatment. Fatigue Limit. 
— Tons per sq. in. 

Bl 86 Decarburised, O.-Q. About. 
950 deg. C., T. 500 + 21 
deg. C. Unpolished 

B2 85 Decarburised, O.-Q., + 20 
850 deg. C., T. 600 
deg. C. Unpolished 

B3 86 As B1, but polished + 21 


It will be noted that two sets of tests were made 
with the surfaces of the specimens in the black condition 
In the third set the black surface 
was polished off, but the amount of surface material 


| removed was much less than the thickness of the decar- 


burised layer. The third series of tests shows that 
decarburising alone was sufficient to cause a big reduc- 
tion in the fatigue limit, since the actual material of the 
core of these specimens would have had an endurance 
limit of over + 40 tons per square inch Apparently 
a fatigue crack is formed in the soft skin, and the stress 
| concentration at the root of the crack is sufficient to 
extend it into the harder material of the core and cause 
complete failure of the specimen. Comparison of the 
second and third results in Table IV shows that the 
removal of the black skin and the surface irregularities 
left after decarburising had little effect on the fatigue 
limit. 
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Experimental Heat Treatments.—From the results 
of the foregoing experiments it was concluded that 
surface decarburisation was a most important factor 
in the low fatigue resistance of unpolished heat-treated 
spring steels, and it was decided to carry out treat- 
ments and fatigue tests on specimens which had been 
hardened and tempered in such a manner that surface 
decarburisation was prevented or reduced to a mini- 
mum. It seemed fairly clear that surface action in 
the furnace, prior to quenching, was the main factor 
to be considered, but tests were first carried out to 
check whether surface action during tempering had any 
appreciable effect on the fatigue resistance. Fatigue 
specimens of the two steels were prepared, quenched, 
ground and polished, tempered in a muffle furnace 
in the ordinary way, and then tested. The tempering 
temperature in the case of the silico-manganese steel 
was 500 deg. C., and the endurance fatigue limit 
obtained was + 47 tons per square inch (test series 
C1). This value is equal to that obtained on ordinary 
polished specimens, and apparently the surface 
action on this steel during tempering at 500 deg. C. is 
negligible in regard to fatigue resistance. 

The tempering temperature for the chromium-vana- 
dium steel was 600 deg. C., and the resulting endur- 
ance fatigue limit was + 38 tons per square inch (test 
series C2). This is about + 4 tons per square inch less 
than that obtained with completely polished specimens, 
and apparently the surface action on tempering at 
600 deg. C. has an appreciable effect on the fatigue 
resistance. In all further experiments on this steel, 
tempering treatments were either carried out under 
conditions similar to those used for heating prior to 
quenching, or were such that appreciable surface action 
did not occur during tempering. The object of the 
next series of experiments was the development of a 
heat treatment in which the surface action in the 
furnace prior to quenching had no appreciable effect 
on the fatigue resistance of the material, and in this 
work the three following types of furnace treatment 


have been investigated, namely, heat treatment in | 


vacuo; control of furnace gases during heat treatment ; 
and heat treatment in salt baths. In all these types of 
treatment it was desirable to start with uniform 
undecarbonised surfaces, and accordingly all specimens 
were machined from rolled bar, polished, subjected to 
the particular heat treatment, and (unless otherwise 
stated) then tested without the surfaces being further 
machined or polished in any way. 

(a) T'reatment in Vacuo.—In order to carry out the 
treatment in vacuo a special furnace and quenching 
bath were constructed. The specimens were suspended 
in a vitreosil tube arranged vertically and passing 
through a wire-wound electric furnace. At the lower 
end the tube was connected to a cylindrical vessel 
containing oil in such a manner that the whole of the 
space above the surface of the oil could be evacuated 
by means of a small two-stage pump. It was noted, 
however, that pressures less than about 1 mm. of 
mercury could not be maintained owing to the evolution 
of dissolved gases and vapours from the quenching 
oil. On reaching the required temperature a support- 
ing wire was fused electrically, the specimen being thus 
allowed to fall into the oil. Tempering was carried out 
in the same apparatus. The surfaces of specimens 
treated in this furnace were quite smooth after treat- 
ment and blue in colour; the blue surface could be 
easily removed by rubbing with fine emery paper. 
The results of tests on specimens treated in the furnace 
(not polished after treatment) are given in Table V. 


Taste V.—Vacuum Treatment. Pressure = 1 mm. 
of Mercury. 
Brinell | Endurance 
Material. Treatment. Hardness Fatigue Limit. 
| Number. | Tons per sq. in. 
| 
—-___________-—'-- —_———— _ 
86.. .| 0.-Q. 950 deg. C., 420 | About+ 25 
| T. 500 deg. C. | | 
86 .| 0.-Q. 950 deg. C., 420 + 24-5 
T. 500 deg. C. 
85 0.-Q. 850 deg. C., 400 + 25-5 


in a transparent silica tube, the pressure in which 
was readily maintained at less than 0-01 mm. of 
mercury by means of a mercury-vapour pump,. <c., 
during the heating operation. At the lower end the 
tube was closed by a small plate held in position by 
vacuum wax. When the required temperature was 
TaBLe VI.—Silico-Manganese Steel (S 6), O.-Q. 950 deg. 


C., T. 500 deg. C. Vacuum Treatment. Pressure 
1 mm. of Mercury. 


Depth of Stress Number of 
Surface Removed. ‘ae , Reversals. 
in. mm. Millions. 
Nil - 26 10-00 Unbroken. 
en + 30 0-22 Broken. 
0-0001 + 34 0-22 Broken. 
0-001 35 4-20 Broken. 
_ 37 7-00 Unbroken 
0-00a6 41 6-24 Broken. 


reached, this wax was melted by means of a small 
electrical heating coil, and the specimen was imme- 
diately allowed to drop into the oil bath, the pressure 
in the intervening space having previously been 
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reduced to as low a value as possible (about 1 mm). 
In this apparatus, therefore, specimens were never 
subjected to the action of vapours, &c., from the oil, 
except for a short period (never exceeding 2 sec.) imme- 
diately before quenching. Tempering was also carried 
out in vacuo, and it can be stated that the surface 


TaBLe VIIL.—Vacuum Treatment. Pressure 0 -Ol mm. 


of Mercury. 





T. 600 deg. C. 


| i 
! | 


These values are very little more than one-half of | 
that which would be given by polished specimens of the | 
same materials, and are about the same as results | 
obtained on specimens treated in an ordinary muffle or | 
reverberatory furnace. Four similar specimens of the | 
silico-manganese steel (S6) were then hardened and | 
tempered in the same furnace, and various amounts 
were removed from the surfaces by polishing prior to 
the actual tests. The results obtained are given in | 
Table VI. The figures show very clearly the successive 
increase of the resistance to fatigue with the increasing 
depth of surface removed. 

In view of the results of the above experiments 
it was decided to attempt to decrease still further the 
possibility of surface action in the furnace. Accord- 
ingly, the apparatus illustrated in Fig. 2, on page 142, 
was designed. The specimen to be treated was heated 


t Brine | ,,Eadurance 
Series | Material. Treatment. Hardness | Fatigue Limit. 
. Number, | 2°®S per sq. in. 
| 
| 86 Held at 950 deg. 260 + 24-5 
Cc. 20 min., 
cooled in fur- | 
nace 
E2 85 Held at 950 deg. | 270 + 28 
©. 20 min., 
cooled in fur- 
nace } 
E4) ' 0.-Q. 950 deg.C.,| 350 + $4 
Bes) 8° T.500deg.C. | (450 + 36 
E6 ..| 5 0.-Q., 850 deg.C., 440 + 34 


T. 600 deg. C. 


condition of the specimens after heat treatment was 
remarkably good. The surfaces were ground and 
polished before treatment ; after treatment the polish 
and general surface condition appeared unimpaired, 
apart from a very slight surface frosting. Fatigue 


| in this manner, and the results are given in Table VII 
| The surfaces were not prepared in any way subsequent 
to the heat treatments. 

The low hardness values of series E4 may be ascribed 
largely to the slow rate of cooling unavoidable after 
tempering in the vacuum tempering furnace. A 
new furnace was constructed with removable lagging 
in order to increase the rate of cooling, and a repeat 
series of specimens, E5, similar to E4 but tempered 
in this furnace, showed higher hardness values com- 
parable with those usually obtained. 

The results given in Table VII show that, in the case 
of the specimens cooled in the furnace, the endurance 
limits are of the order to be expected from completely 
polished specimens which had been given the same treat- 
ments. As a check on this conclusion, two additional 
specimens of chromium-vanadium steel (S5) were 
given the same treatment as before (held at 950 deg. C. 
for 20 min., and cooled in the furnace), then repolished 
and tested. The results were slightly higher than those 
for series E2 in Table VII, indicating an endurance 
fatigue limit of over + 30 tons per square inch, and 
it would appear that the difference was due to a 
slightly defective surface caused by the vacuum 
treatment. The values obtained from the quenched 
and tempered specimens, although higher than those 
obtained in any previous tests on specimens not 
polished after heat treatment, are considerably lower 
than would be obtained on normal polished specimens 
of the same hardness. It appears that, even in an 
atmosphere reduced to 0-01 mm. pressure, there is 
still sufficient surface action for the resulting fatigue 
limit to be appreciably below that obtained on polished 
specimens. 

(6) Control of Furnace Gases during Heat Treatment.— 
The first series of heat treatments with the furnace 
gases under control was carried out under conditions 
in which the furnace atmosphere was thought to be 
approximately neutral. A graphite tube was supported 
centrally in a large vertical electric furnace, and each 
specimen during treatment was held in the tube at the 
requisite temperatures for three to four minutes, and 
then quenched in oil. Fatigue specimens of the two 
steels were treated in this way, and then tempered in 
the vacuum furnace at a pressure less than 0-01 mm. 
of mercury. The surfaces of the silico-manganese 
steel specimens (S 6), after treatment (furnace tempera- 
ture, 950 deg. C.) were not blackened, but possessed 
a lustrous dark silver-grey appearance. The chromium- 
vanadium steel (S 5) (furnace temperature, 850 deg. C.) 
did not show this lustre. The results of fatigue tests 
on the specimens are given in Table VIII. 


TasBLe VIII.—Treatment in Approximately Neutral 





Atmos phere. 
4 —— ' , 
Mean 
ms Brinell éndurance 
aterial. Treatment. Hardness Fatigue Limit. 
Number, | £8 per sq. in. 
$6 | 0.-Q.950deg.C.,T.500 | 470 About -+ 48. 
deg. C. 
85 0.-Q. 850 deg. C., T. 600 380 4 81-5 
deg. C. 








The fatigue result obtained on the silico-manganese 
steel (S 6) is quite as good as that obtained on com- 
pletely polished specimens, and shows that, given the 
correct conditions in the heat treatment, the full 
fatigue resistance of the material can be developed 
without any polishing subsequent to heat treatment. 
In the case of the chromium-vanadium steel (8 5), the 
fatigue limit is definitely lower than that which would 
be obtained on polished specimens of the same hard- 
ness, Examination of specimens by means of diamond 
hardness tests at different loads gave no indication of 
either a hard or soft surface layer on the silico-mangan- 
ese steel, but the chromium-vanadium steel appeared 
to be slightly soft near the surface. Microscopic exami- 
nation showed neither carburisation nor decarburisa- 
tion at the surface of the silico-manganese steel, but 
the surface of the chromium-vanadium steel appeared 
to be slightly decarburised. This decarburisation would 
account for the low fatigue resistance of the latter 
material. 

Somewhat similar heat treatments were then carried 
out on new fatigue specimens, while a continuous 
stream of carbon monoxide was passed through the 
graphite tube in which the specimens were held in the 
furnace. The specimens were held for about 15 minutes 
at the furnace temperature, and it was considered 
that such treatment would cause slight surface car- 
burisation. The tempering was also carried out in 
this furnace. The results of fatigue tests on the 
specimens are given in Table LX, page 144. 

The results are in agreement with those given in 
Table VIII, and show that if surface decarburisation 
is prevented in the heat treatment of the silico-mangan- 
ese steel (S86), then satisfactory fatigue results are 
obtained. Hardness tests and microscopic examina- 





tests were carried out on five sets of specimens treated 


tions showed no definite signs of either carburisation 
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or decarburisation on either steel after this treatment. 
The authors are not able to explain why the surface 
of the chromium-vanadium steel (S 5) does not appear 
to be protected in the above treatment in carbon 
monoxide, but in view of later tests described below 
it appears probable that, at 950 deg. C., the chromium- 
vanadium steel would react similarly to the silico- 
manganese steel. 

The above tests on the silico-manganese steel (S 6) 
suggested that the control of the furnace gases was a 
promising method to apply to larger specimens when 
the heat treatment was carried out under more practical 
conditions, and it was decided to make further fatigue 


Taste IX Heat Treatment in Stream of Carbon 
Monoxide. 
M 
| Mean . - 
| Brinell Endurance 


Fatigue Limit. 
Tons per sq. in. 


Material Treatment 


Hardness 
Number 


86 0.-Q., 950 deg. C., T. 500 470 + 47°5 
deg. C 
85 | 0.-Q. 850 deg. C., T. 600 380 + 34 


deg. C. 


tests on much larger specimens, in order to serve as 
a practical check on results obtained on the small 
rotating cantilever specimens. For both steels the 
value of the endurance fatigue limit on completely 
polished specimens was first obtained. Tests were then 
made to obtain evidence on the effect of the time of 
exposure in the furnace prior to quenching on the 
fatigue resistance, the specimens being machined before 
heat treatment, but tested, of course, without any 
machining or polishing after heat treatment. 

The effect of the surface on the fatigue resistance 
was clearly shown by the results; in the quick gas 
furnace treatment (test series LB and LE (10 minutes 
at 850 deg. and 950 deg. C., respectively) the results 
were definitely better than in the prolonged gas furnace 
treatment (test series LC and LF 60 to 90 minutes 
at 850 deg. and 950 deg. C., respectively). It may 
be noted that hardness tests showed that the surface 
layers of the material of specimens in series LB, LC, 
LE and LF were definitely softer than the main body 
of the steel. The endurance fatigue limits obtained 
on the completely polished specimens, namely, 0 to 
55 and 0 to 56 tons per square inch, are about the 
same as those previously obtained on polished specimens 
of commercially heat-treated spring steels by Batson 
and Bradley. In their tests, however, the highest 
value obtained for unpolished specimens was 0 to 28 
tons per square inch. In the present tests both steels 
gave higher values than this, even when the specimens 
remained in the furnace for 1 hour. At first sight it 
would appear, then, that the present laboratory treat- 
ments were much better than the commercial treat- 
ments, but this can hardly be definite in the case of 
test series LC and LF, the endurance fatigue limits of 
which were 0 to 37 and 0 to 30 tons per square inch, 
respectively. The object of the long furnace exposure 
to give a treatment which was 
probably somewhat worse than a commercial treat- 
ment, and the authors are inclined to think that the 
correct explanation of the results being better than 
those given by the commercial treatments used by 
Batson and Bradley lies in the actual composition of 
the steels. The present steels are both high-quality 
steels of exceptional purity, and on that account may 
be more resistant to surface action in the furnace than 
similar steels of somewhat lower purity. 

Experimental heat treatments were then carried 
out with a view to obtaining, on a more practical scale, 
the high fatigue results obtained on the silico-mangan- 
ese steel when the furnace gas was controlled to prevent 
decarburisation. The previous experiments on the 
small rotating cantilever specimens suggested that 
exact control of the composition of the furnace gases 


in these series was 


was unnecessary, since both a neutral and a carbon- 


monoxide furnace atmosphere produced satisfactory | 


results; accordingly, as a simple method, it was 
decided to try the effect of carbon direct on the speci- 
mens instead of elsewhere in the furnace. One rotat- 
ing cantilever specimen was treated in this way; it 
was covered with powdered graphite when in the heat- 


ing furnace, quenched in oil, end then tempered. This 
specimen was tested, and remained unbroken after 
10 million reversals at each of the stresses + 38 tons 


per square inch and + 45 tons per square inch, from 
which it appeared that the treatment was reasonably 
good in regard to fatigue resistance. Accordingly 
the graphite treatment was applied to large plane- 
bending fatigue specimens. The exact procedure was 
as follows : 

A sheet-steel tray, about 20 in. long and 2 in. deep, 
was nearly filled with graphite powder, and allowed 
to reach 950 deg. C. on the furnace hearth. One end 


of the tray was bent down, and the test plates were 
pushed under the powder, extra powder being added 
The plates were then allowed to 


where necessary. 
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reach a uniform temperature, and after a further 
15 minutes’ soaking were withdrawn and quenched in 
oil. Tempering was carried out in the same furnace 
with no protection against air or products of com- 
bustion. 

The results obtained on the graphite-treated 
specimens indicated that the fatigue values are nearly 
as good as those obtained on completely polished 
specimens. This result appears to be of direct import- 
ance in showing that a reasonably practical heat 
treatment has been developed for the silico-manganese 
steel, which allows practically the full fatigue resistance 
| of the material to utilised without machining or 
| polishing of any sort subsequent to heat treatment. 
| Examination of the surface layers of graphite- 
| treated specimens by means of diamond hardness 
tests gave no indication that the surface was 

Presumably there is a certain amount of | 





be 





case- 
hardened. 
interchange of carbon between the surface layers of 
the steel and the graphite at the furnace temperature, 
but in regard to the resulting material the treatment at 
950 deg. C. can be regarded as a neutral one which 
; prevents decarburisation. Graphite was used in the 
present tests because it was immediately available, but 
it appears that other forms of fairly pure powdered 
carbon may also be satisfactory. It is probable, how 
ever, that the efficacy of the treatment is dependent, to 
a certain extent, on the furnace temperature. Experi- 
mental evidence on this point was obtained in fatigue 
tests on the chromium-vanadium steel. The results 
in Tables VIII and IX, above, showed that the 
neutral-gas treatment and the carbon-monoxide-gas 
treatment were not effective with this steel when a 
furnace temperature of 850 deg. C. was used. When 
small rotating cantilever specimens of this steel were 
given the graphite treatment at 950 deg. C., how- 
ever, an endurance fatigue limit of + 40 tons per 
square inch was obtained. Since the endurance fatigue 
limit of this steel on similar completely polished 
specimens is + 42 tons per square inch, the graphite 
treatment at 950 deg. C. allows practically the full 
fatigue resistance of the material to be realised without 
any machining subsequent to heat treatment. Quench- 
ing from 950 deg. C. can hardly be recommended as 
a general treatment for a chromium-vanadium steel, 
but the results are of value in indicating that when 
surface decarburisation is prevented the surface effect 
in this steel is also nearly eliminated, and that the 
efficiency of the graphite treatment is probably 
dependent on the furnace temperature. 

(c) Salt Bath Treatments.—In view of the somewhat 
unsatisfactory results obtained on the chromium- 
vanadium steel, S5, in the previous experiments, it 
was decided to carry out further experiments on this 
steel and also on the silico-manganese steel, S6, when 
the heating prior to quenching was obtained by means 
of a salt bath instead of a furnace. It was thought 
that a fused salt bath consisting of equal parts of 
sodium and potassium carbonates might be satisfactory 
in preventing surface decarburisation if a certain 
amount of graphite were included, and a bath consisting 
of equal parts of these carbonates, together with 15 
per cent. of graphite was used in the first series of 
experiments. A piece of Armco iron was found to be 
carburised at the surface after it had been immersed 
in the bath for 1 hour at 950 deg. C. Rotating canti- 
lever fatigue tests were carried out on specimens of the 
two steels quenched and tempered, using this salt bath 
for the heating operations prior to quenching. It may 
be noted that, after quenching, the specimens were 
bright and free from oxide, but were frosted in 
appearance. The results of the fatigue tests are given 


in Table XIII. 


XII1.—Heat Treatment in Carbonate -Graphite 


Salt Bath. 


TABLE 





Brinell Endurance 
Hardness | Fatigue Limit. 
Number. | Tons per sq. in. 


Material. Treatment 





$6 0.-Q. 950 deg. C., T. 500 460 40-5 | 
S56 0.-Q. 850 deg. C., T. 600 410 Less than 
dea. ¢ 34 


| 
| deg. C 


It can be seen from Table XIIT that the treatment 
was not effective in allowing the full fatigue resistance 
|of the materials to be developed. The value of the 
| endurance limit for the chromium-vanadium 
| steel, S5, is no better than that obtained in a normal 

furnace treatment. In the case of the silico-manganese 
| steel, S6, however, the salt-bath treatment is a distinct | 
improvement on the ordinary furnace treatment in | 
iregard to fatigue resistance A of rotating 
leantilever fatigue tests was then made on specimens | 
for which a commercial salt-bath mixture consisting 
| of equal parts of sodium carbonate and potassium 
chloride was used for the main heating treatments and 
a nitrate bath (equal parts of potassium and sodium 
nitrates) for the tempering treatments. Preliminary | 


fatigue 


series 


| alone. 
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experiments suggested that the effect of treatment in 
this bath would be dependent on the time during 
which the specimens were maintained in the bath 
before quenching, and the treatments were arranged 
to give information on this matter. 

With the exception of a short immersion treatment 
on the chromium-vanadium steel, the results of the 
tests were definitely unsatisfactory. Consideration of 
the hardness tests in conjunction with the fatigue 
results showed that the low fatigue resistance could be 
associated with a soft skin at the surface of the test- 
pieces. 

Similar fatigue tests were then carried out on speci- 
mens which were held in a sodium-cyanide carburising 
bath for the heating operations. The chromium- 
vanadium steel specimens, 85, were held in the bath 
for 30 minutes (temperature, 850 deg. C.) before 
quenching. The usual temperature of 950 deg. C. 
was used for the silico-manganese steel specimens, 
S6, and in order to limit the extent of the carburisa- 
tion, these specimens were only held in the bath for 
3 minutes. All the specimens were quenched direct 
from the cyanide bath, and then tempered. The 
results of the subsequent fatigue tests are shown in 


Table XV. 


Taste XV.—Heat Treatment in Sodium-Cyanide 


Bath. 
ae Spaenes | Beduransd 
. Fatigue 
Material. | Treatment. Limit. 
y | Tons per 
Near = 
Surface. | Mterior. sq. in. 
| 
86 | O.-Q. 950 deg. C., 460 | 400 t 47 
T. 520 deg. C. | 
85 0.-Q. 850 deg. C 550 420 44 


T. 600 deg. C. | 


The fatigue resistance obtained by this treatment is 
good for both steels; as would be expected, the 
surfaces were distinctly harder than the interiors of 
the specimens. It seems likely that this hardening, 
especially in the case of the chromium-vanadium steel, 
is partly due to carbon and partly due to nitrogen 
penetration. The result of the above tests on the 
silico-manganese steel is interesting; inadvertently, 
the tempering temperature was 520 deg., instead of 
the usual 500 deg. C., and the body of the material 
was softer than in the previous heat treatments, but, 
owing to the hard surface layer, the fatigue resistance 
is equal to that obtained on completely polished and 
harder specimens of the same steel. It also of 
interest to note that although the surface layer on the 
silico-manganese steel was less hard than that on 
the chromium-vanadium steel, the endurance fatigue 
limit was somewhat higher. The results show that 
a cyanide bath can be used to increase the fatigue 
resistance of a hardened steel, if quenching is carried 
out direct from the carburising bath. 

In view of the results obtained in the cyanide-bath 
treatment, it was thought that a less concentrated 
cyanide treatment might be sufficient to retain the 
hardness of the surface layers of the specimens. Accord- 
ingly, experiments were made on small pieces of iron 
and mild steel in order to obtain a mixed carbonate and 
chloride bath containing sodium cyanide, which pro- 
duced a carburising effect at 950 deg. C. A proportion 
of about 25 per cent. of cyanide was found to be 
necessary, the other salts in the bath being equal 
amounts of sodium carbonate and potassium chloride. 
Preliminary tests of rotating cantilever test-pieces of 
the silico-manganese steel showed that treatment in 
this bath was likely to be satisfactory, in that no 
marked surface hardening or softening was apparent, 
and the fatigue resistance was good. A larger bath 
of the same composition was made up, and two large 
plane-bending fatigue specimens of each steel were 
treated in this bath. Each specimen was held in the 
bath for 30 minutes, quenched direct into oil, and 
tempered in a nitrate bath. 

The approximate endurance fatigue limit for each 
steel after treatment in this mixed salt and cyanide 
bath is nearly 90 per cent. of that obtained with 
completely polished specimens, but is not quite as 


is 


| good as that obtained with the graphite treatment 


on the silico-manganese steel. In general, it appears 
that a salt bath containing cyanide is likely to be of 
value when it is desired to obtain the maximum fatigue 
resistance in heat-treated steels which are not polished 
or machined subsequent to quenching and tempering. 

In considering the results of the fatigue tests after 
heat treatments, it must be remembered that all the 
specimens were machined and polished before being 
treated, so that the effect was that due to treatment 
A convenient summary of the results of the 
fatigue tests is given in Tables XVII and XVIII. 
Values of the ratio of the endurance fatigue limit 
after treatment to the endurance fatigue limit on 
similar completely polished specimens are recorded in 
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these tables, and give an indication of the efficiencies 
of the various treatments. 

General Conclusion.—General consideration of the 
results appears to give ample confirmation of the 
suggestion, put forward by one of the authors in a 
previous paper, that surface decarburisation was a 
most important factor in the low fatigue resistance of 
unpolished specimens of spring steel. It is true that 
positive evidence was not obtained in all cases that 
actual surface decarburisation had occurred when the 
fatigue resistance was found to be low, but in nearly 
every case in which low fatigue values were obtained 


Taste X VII.—Summary of Results of Rotating Cantilever 


Fatigue Tests. 


| 
Chromium-Vana- 
dium Steel (8 5). 


Silico-Manganese 
Steel (8 6). 


| 





Treatment. Endurance Endurance) 
Fatigue | pm. Fatigue | Effi- 
Limit. | soney Limit. | cheney 
Tons per | “°"* Tons per - 
sq. in. sq. in. 
———__—__—_—_—— — _ $$ $$$ —_— 
Completely polished | +46 1 +42 1 
Normal furnace treat- | 
ment aa al +27 0-59 +32 0-75 
Heavily decarburised +21 0-46 +20 0-47 
Effect of tempering | 
alone os we +47 | 1-02 +38 0-90 
Vacuum (1 mm. pres- | 
sure) - ool +25 | 0-54 +26 0-60 
Vacuum (0-01 mm. | } 
pressure) .. - +35 0-76 | +384 | 0-80 
Neutral atmosphere +48 1-04 | +31 0-73 
Carbon-monoxide | 
treatment “4 +47 1:03 | +84 | 0-80 
Carbonate salt-bath | | 
plus graphite +41 | 0-88 <it4 \<0 80 
Carbonate and chlor- | 
ide bath. Short | 
immersion ee +35 | 0-76 +39 | 0-93 
Carbonate and chlor- | | | 
ide bath. Long | 
immersion --| <+31 |<0-67 | +33 | O-78 
Cyanide bath +47 | 1-02 +44 | 1-03 











either decarburisation was present or else a soft surface 
layer was indicated by hardness tests. In the earlier 
stages of the investigation many observations of the 
structures at, or near, the surfaces of the specimens 
were made, but direct interpretation of the microphoto- 
graphs sometimes presented difficulties. For evidence 
of decarburisation it is preferable for the material to be 
normalised, but according to the conditions prevailing, 
the normalising process may itself be sufficient to cause 
marked additional decarburisation or carburisation. 


Microscopic examination of a surface after nor- | 


malising is therefore likely to be misleading where the 
original decarburised layer is possibly less than 0-001 in. 
deep. Careful preservation of the edges of the section 
when cutting is also necessary, and in the present work 
closely fitting tubes, electrolytically deposited layers 





|in the later stages of the work in favour of surface 
| hardness observations. It is considered that low 
hardness values of surface layers were directly due to 
decarburisation. Perhaps the most convincing argu- 
ment in regard to the effect of the decarburised surface 
layer is that when the heat treatments were such that 
| decarburisation would not occur, then satisfactory 
| resistance to fatigue was obtained. 

The mechanical explanation previously advanced— 
namely, that fatigue cracks commence in a soft surface 
layer, which has an intrinsically low fatigue resistance, 
and are then propagated by stress concentration into 

Taste XVIII.—Summary of Results of Plane-Bending 
Fatigue Tests. 


Chromium-Vana- 





Silico-Manganese 


| 
| Steel (5 6). dium Steel (5 5). 
} OS —— —_$ $$ — 
Treatment. Badurence| | Endurance| 
Fatigue | | Fatigue 
| Range. | Effi- Range. | Effi- 
Tons per | ciency. | Tons per ciency. 
| sq. in. sq. in. | 
| 7 : i 
| | | | 
| Completely polished | 55 1 56 Ys 
Short-time furnace | 
treatment nel 38 0-69 | 45 0-80 
Long-time furnace | 
treatment a 30 =| 0-55 37 0-66 
Graphite treatment | 40 ; O-91 | _ i-— 
Mixed salt bath and | | | | 
cyanide 6 48 0-87 | 48 0-86 








the more highly resistant material below—provides a 
rough general explanation of the fatigue failures at 
low stresses obtained in the present experiments. 
This explanation, however, can hardly be applied 
quantitatively, but the results of the tests in which 
different times in the heating medium were allowed, 
Caan that the greater the decarburisation of the 
surface layer the lower is the fatigue resistance, and 
support the mechanical explanation in that it is probable 
that the intrinsic fatigue resistance of the surface layer 
is roughly proportional to its hardness, and diminishes 
with a decrease in the carbon content. 

The present work has been largely confined to two 
high-grade spring steels, but it is suggested that the 
experiments carried out have been sufficiently exten- 
sive for the conclusion in regard to decarburisation to 
be generally applicable to hardened and tempered steels. 
In effect, where a high fatigue resistance is required in 
a hardened and tempered steel, it is necessary for 
| surface decarburisation in the heat treatment to be 
eliminated or reduced to a minimum. This only 
| applies, of course, when the original surface is not 
decarburised as a result of earlier operations. In the 
| case of normal spring-steel plates this appears to be 
| the case, and if it is desired to utilise the fatigue- 


| resisting properties of the body of the material without 





BEAR-TYPE RIVETER WITH 
TANDEM CYLINDERS, 


In modern hydraulically-operated machines of large 
size, means are taken to minimise the use of high- 
pressure water during the idle portion of the stroke. 
In the flanging press described in ENGINEERING, 
vol. cxxix, page 14, for example, the three main rams 
were fitted with power-saving valves working in con- 
junction with the draw-back cylinders. The valves 
first admitted water above the pistons in the latter, and 
as the main rams were thus driven down, water was 
admitted behind them from an overhead tank. As soon 
as the main ram reached the work, the full pressure was 
admitted behind it. The flanging press referred to was 
made by Messrs. Rice and Company (Leeds), Limited, 
Neville Works, Elland-road, Leeds, and the firm have 
now applied a somewhat similar principle to portable 
machines, of which an example is given by the bear- 
type riveter illustrated in Figs. 1 and 2 on this page. In 
machines of this type, it is not practicable to utilise 
a supply of low-pressure water from a tank, and the 
economy in the consumption of high-pressure water is 
achieved by other means. 

A section through the ram head is given in Fig. 2, 
and it will be seen that there are two cylinders in 
tandem, the upper cylinder being of smaller diameter 
than the lower. There are also two rams, in addition 
to the small return ram shown in the lower right-hand 
corner. The upper ram has two diameters, correspond- 
ing to the two cylinders, and is provided with a boss at 
the bottom, as shown, which ensures that a narrow 
water space is always maintained between the two 
main rams. High-pressure water is first admitted 
into the smaller cylinder above the upper ram through 
the connection shown on the right, and both rams are 
then pushed down together until the lower ram head 
comes into contact with the work. During this move- 
ment, air is drawn in to the space above the larger 
portion of the upper ram through the snifting hole 
shown. The hot rivet is upset to a certain extent by the 
pressure exerted by the water, and when a predeter- 
mined load is reached, the supply to the smaller cylinder 
is cut off, and pressure water is delivered down the central 
pipe into the space between the two rams. A backward 
thrust is then given to the upper ram, but any appre- 
ciable movement of this ram is prevented by the water 
sealed in the smaller cylinder, and the net effect is that 
the lower ram is moved down to close the rivet. Inci- 
dentally, the pressure rises to over 2 tons per square 
inch in the smaller cylinder while the final squeeze is 
being given. By putting the control lever to exhaust 
after the completion of the stroke, the constant pressure 
on the return ram pushes the two main rams up ready 
for the next operation. 

The control gear consists of an ordinary piston valve 
with leather packing, and having a small automatic 
valve bolted on one side. When the ram first reaches 
the rivet, the pressure in the upper cylinder increases, 
and this increased pressure operates the automatic 
valve, diverting the supply from the smaller to the 
larger cylinder. At the same time, a check valve on the 
supply pipe to the former is closed to seal the water in 
the cylinder. It is stated that the saving in pressure 
water when a complete stroke of the ram is used 
amounts to from 40 per cent. to 50 per cent. on a 25-ton 
bear machine, the actual saving depending upon the 
size and length of the rivets being closed. The machine 
shown in Fig. 1 is a 25-ton unit suspended on a 
universal hanger. The frame is of nickel-chrome 
steel, thus ensuring a light and easily-handled machine, 
which is particularly useful for riveting awkward 
sections, or small channel sections. 








PROTECTIVE FITTINGS FOR 
INSULATOR STRINGS. 


For some years metal rings have been used at the 
line end of the insulator chains, which are employed 
on high-tension transmission lines, to improve the 
voltage distribution between the individual units. 
Such a ring also protects the conductors from arcs and, 
if used with a suitable electrode at the mast end, the 
insulators themselves, At the present time this 
protective role is the more important, and such an 
arrangement may be considered satisfactory if it 
causes the arc to leave the insulator and confine itself 
to the fittings and, especially, if it breaks the arc 
before the circuit-breakers trip. It may be added that 
such ar are is generally set up by an over-voltage of 
|short duration, which may be caused, not only by 
| lightning, but by such everyday operations as switch- 
|ing a feeder in or out, or starting or stopping a motor. 
| ‘The arc is, however, maintained by the normal voltage 
and it is this power-are which causes the trouble, since 
| no insulator can withstand the heat it generates. The 
| problem has, of course, recently received added im- 





of copper, and mounting in fusible alloys were employed. | any machining at all, it appears to be necessary to | portance, owing to increase in the transmission 


In view of the somewhat elaborate technique required 
in these examinations, they were largely discontinued 





apply some form of carburising treatment to improve 


| the surface layers. 


| voltages, and to elucidate it, Messrs. Steatite and 


| Porcelain Products, Limited, Stourport, Worcestershire, 
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undertook a detailed investigation by means of the 
oscillograph and cinematograph into the nature and 
behaviour of arcs on insulator strings, the results of 
which are embodied in a well-illustrated pamphlet 
they have recently issued. 

To begin with, the sudden over-voltages, which result 
in arcs at power frequency being set :'p, were examined, 
and it was confirmed that to break down any particular 
air gap, these voltages must be considerably higher 





than the normal frequency voltage. Their value may, 
however, be decreased by the presence of insulators in 
parallel with the gap. As regards the behaviour of 
insulators with protective fittings, it is possible to 
state the dry flash-over-voltage under either normal 
frequency, high frequency, or impulses with some | 
definiteness. The effects of rain, mist or dirt, however, 
under practical conditions are not easy to determine | 
with accuracy, though very generally it may be said | 
that rain slightly increases the impulse and high- | 
frequency flash-over of both insulators and spark-gap, | 


are must form in a sloping position. The convec- 
tion currents then cause the top of the are to 
be led away from the insulators and up the arms of the 
horns, and for the same reason the base of the arc tends 
to become vertical. The result is that the arc lengthens, 
bows out and breaks, without any assistance from the 
wind, a fraction of a second before the circuit-breakers 
operate. Under normal conditions it will not re-form, 
since the transient voltage causing it will have passed. 
To determine the relative merits of these arrangements 
a series of tests were carried out in which cinematograph 
records of the arcs were taken simultaneously in two 
directions at right angles. Oscillograph records of the 
current and voltage were also taken. The results 
show conclusively that the double W-horn arrange- 
ment illustrated in Figs. 3 to 5 in most cases serves the 
purpose of keeping the arc away from the insulator and 
rupturing it. The arrangement shown in Figs. 1 and 2 


| holds the arc in such a way that it is almost impossible 


for it to be ruptured, and moreover, it does not generally 


| keep it away from the insulators. The arrangement 


Fig.3. 
PLAN 


























and while decreasing the normal frequency flash-over 
of the insulators, may also slightly increase that of the 
fittings. On the other hand, mist greatly decreases the 
normal frequency flash-over of the insulators them- 
selves, and slightly reduces the impulse flash-over. 
The high-frequency flash-over is generally little effected. 
The impulse flash-over of the combination of insulators 
and fittings is reduced by bad conditions to about the 
dry normal frequency flash-over of the strings, and | 
while the high-frequency flash-over is little effected, 
the normal frequency flash-over is reduced by the 
soiling of the insulators and field disturbances. It is, 
therefore, evident that the protective fittings can be so 
adjusted that flash-over initially occurs across them 
under almost all conditions. To ensure that the arc, 
when formed, shall be ke»t away from the insulators 
and, if possible, quenched before it does any damage, 
the gap length must be adjusted so that though the 
dry flash-over voltage may be low, yet the wet and 
mist flash-over shall not be greatly reduced. 

A large number of protective arrangements were 
tested to ascertain their performance in the light of 
these arguments, and those shown in the accompanying 
illustrations were selected for final comparison. Of 
these, that depicted in Figs. 1 and 2 has been in 
common use for some years, but has the disadvantage 
that the arc is tightly held at the end of the horn, and 
may be blown back on to the string by a variable 
wind. Except in very heavy winds, the are will not 
break of its own accord. The arrangements shown in 
Figs. 3 to 5, and 6 and 7, are designed so that the 


shown in Figs. 6 and 7 is not so certain as that in Figs. 3 
to 5 as it is possible for the arc to remain on the cap of 
the insulator. If the arc starts near the horn, it will, 
however, be broken in the same way as with the 
double W-horn arrangement. 





THE ROSE WATER-LEVEL 
INDICATOR. 


WHEN water systems are fed from an overhead tank, 
it is frequently of importance that the level in the tank 
should not rise or fall below certain points. This can 

















best be ensured by the provision of one or more alarm 
bells located at suitable positions in the building. 
A simple means of operating such bells, and also of 
giving a constant visusl indication of the level of the 


| water in the tank, is incorporated in the water-level 
| indicator illustrated in the accompanying figure. This 


indicator has been devised by Mr. 8. A. M. Rose, and 
is manufactured by Messrs. The Budenburg Gauge 
Company, Limited, Broadheath, near Manchester. The 
indicator is essentially a pressure gauge, which can be 
located at any point in the down flow side of the water 
system. The dial is marked in lbs. per square inch, 
and in the corresponding feet of water head, but as the 
variations in the scale readings would be small for a 


| very appreciable difference of level in the tank, provi- 


sion is made for large-scale level readings over a portion 
of the scale. It will be evident that the part of the 
scale over which the large-scale readings are required 
will depend on the position of the gauge in the system, 
and provision is made for getting the required magni- 
fication over any portion. The main pointer is fitted 
with a toothed quadrant which can be set in any 
required position relative to the pointer. When the 
latter has moved a certain distance, the quadrant comes 
into engagement with a small pinion attached to the 
spindle of a second pointer. This pointer can be seen 
below the main pointer in the figure, and while the 
quadrant and pinion are in engagement, the movement 
of the main pointer is magnified by the second pointer 
and read off on the lower scale. When the second 
pointer has reached the end of its travel it is auto- 
matically disengaged again. Stops are provided for 


an electrical circuit is completed, which may be 
arranged to ring one or more bells as explained. The 
stops are adjustable to ensure the correct meshing of 
the quadrant and pinion at both ends of the‘ travel. 
It will be appreciated that one or more indicators can 
be installed at any level in the system by simply 
screwing them into elbows, and that in addition to 
giving audible and visual warning if the water level in 
the tank is too high or too low, the indicators give a 
useful check on the operation of the system. 


CATALOGUES. 


Vanadium Steel.—A short pamphlet discussing the 
addition of vanadium to steel, and dealing specially with 
castings and springs, has been issued by Messrs. High- 
Speed Steel Alloys, Limited, Widnes, Lancs. 

Piston Rings.—The Bradford adjustable ring for 
pistons and piston valves is described in detail in a 
small pamphlet issued by the makers, Messrs. The 
United States Metallic Packing Company, Limited, 
Bradford. 

Silica Refractories.—Messrs. Consett Iron Company, 
Limited, Consett, Co. Durham, have issued a folder 
illustrating some of their silica blocks for ovens, gas 
retorts, &c., including sets of shaped segments for 
constructing retorts. 

Motor Pumps.—Messrs. Rhodes, Brydon and Youatt, 
Limited, Gorsey Mount-street, Stockport, have sent us a 
circular describing their patent fullway ‘ Mopump ” 
pumping unit for accelerating the flow of water in forced- 
circulation heating systems. The pump is made in 
sizes ranging from | in. to 8 in. 


Steel Treatment.—Messrs. Brown Bayley’s Steel Works, 
Limited, Sheffield, have issued a circular dealing with 
muffles and salt baths which they have made for black- 
smiths who are limited to their ordinary hearth as a 
means of heating tools, &c., for treatment, and also a 
reprint, in pamphlet form, of a paper on machining 
stainless steel, by Messrs. R. Waddell and F. Worton. 


Gears and Motor-Vehicle Parts.—In addition to cutting 
and grinding gear wheels, Messrs. The Moss Gear Com- 
pany, Limited, Tyburn, Birmingham, make housed gear 
units, back axles with differentials for road vehicles, 
steering gears, shafts with multiple integral cams, gear 
boxes, &c., and have issued a pamphlet describing 
examples of these and giving general information on 
their work. 

Steam Condenser.—A circular illustrating and des- 
cribing their inverted condenser as applied to turbines 
with single and double exhaust is to hand from Messrs. 
C. A. Parsons and Company, Limited, Newcastle-on-Tyne. 
The steam is led by baffles to the bottom of the condenser 
and is condensed on its upward return path. Greater 
efficiency is claimed and also protection from erosion 
of the tubes. 

Steel Castings.—Messrs. Head, Wrightson and Com- 
pany, Limited, Thornaby-on-Tees, who make castings 
in carbon, manganese and special alloy steels, have 
issued a pamphlet illustrating examples of these products, 
including a cylinder and ram weighing over 10 tons, a 
magnet casing, trunnions and marine-shaft bracket of 
about 5 tons each, and groups of toothed gears, composite 
pulleys, and machine parts. 

Lathes.—Messrs. Alfred Herbert, Limited, Coventry, 
have sent us two new editions of hand-books for operators 
of their special lathes. One deals with their capstan 
lathes Nos. 4, 4B and 4C, and the other with their auto- 
lathes. All the parts are carefully described with 
ample illustrations. These books should be of great 
assistance to operators desiring to obtain a thorough 
knowledge of these machines. 


Grinding Machines.—Messrs. The Churchill Machine 
Tool Company, Limited, Broadheath, Manchester, have 
issued a catalogue of their model B plain grinding machines 
to swing work up to 6 in. in diameter and 10 in. in 
diameter, respectively, the former to take workpieces in 
three lengths up to 50 in. and the latter in two lengths 
up to 34in. These machines are for the rapid production 
of high-precision work and very full specifications are 
given. 
Electric Control Gear.—Messrs. Igranic Electric Com- 
ny, Limited, 149, Queen Victoria-street, London, E.C.4, 
4 issued a number of new and revised catalogues 
dealing with magnetically operated brakes, lifting 
magnets, distance stop buttons, battery-charging equip- 
ment, contactor-type brakes, auto-starting and speed- 
regulating rheostats, pedal controls for capstans and 
winches, rope drum control for small cranes, and induc- 
tive time-limit control devices. 
Refuse Disposal_—A booklet of exceptional interest 
has been issued by Messrs. The Woodall-Duckham Vertical 
Retort and Oven Construction Company (1920), Limited, 
Allington House, Victoria-street, London, 5.W.1, 
describing the plant made by them for dealing with town 
refuse. The refuse is, to some extent, sorted and the 
main portion burnt under steam boilers. Test results 
of the operation of plants supplied to the Huddersfield and 
Marylebone municipal authorities are given. 














Farapay House Op Stupents’ AssociaTion.—This 
association, in conjunction with the Faraday House 





the lower pointer allowing a somewhat greater travel 
than that caused by the quadrant, and when the | 
pointer is released at either end, it continues to travel 
until it reaches the corresponding stop, due to the fact 
that it is overbalanced by a weight on its shorter end. | 
When the pointer comes into contact with either stop, | 


Rugby Club, has arranged to hold a supper dance on 
Friday, February 5, at the Hotel Russell, Russ ll- 
square, W.C.1. The price of a double ticket is 15s., and 
of a single ticket 8s. 6d. Application for tickets should 
be made to the Hon. Secretary, Faraday House, Old 
Students’ Association, Southampton-row, W.C.1. 
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THE TRANSMISSION OF SOUND 
THROUGH PARTITIONS. 
By A. H. Davis, D.Se. 


Ir is not generally realised that the transmission 
of sound from the air of one room through a parti- 
tion to the air of an adjacent room is largely deter- 
mined by the weight of the partition, and that in 
assessing the efficiency of any special construction 
it is very relevant to note the extent to which the 
special panel is better than a simple homogeneous 
partition of the same weight. Moreover, when 
architects and engineers are faced by numerical 
figures for the transmission through a panel, they 
find interpretation difficult because they are not 
familiar with the degree of insulation to be expected 
from a normal structure. The object of this article 
is to assist in this connection, and to indicate in a 
general way the trend of the results of measurements 


given in “‘ decibels” by multiplying the logarithm 
of the reduction factor by ten. Thus 


Reduction in decibels = 10 X logy, (Reduction Factor) 


A reduction of 1 decibel corresponds to practically 
the smallest loudness change that can be detected 
by the human ear. It requires a partition giving 
a reduction factor of about 60 decibels to reduce to 
inaudibility a sound having the loudness of the 
ordinary voice, whereas one giving a reduction of 
120 decibels would exclude noises as loud as to 
border on the threshold of actual pain in the ear. 
Experimental results for a number of very simple 
panels ranging from a sheet of paper to a 4}-in. 
brick wall are given in Fig. 1. A scale of ordinates 
has been included to the right of the graph, so that 
transmission ratios may be read off if desired. 

In general, with single non-porous partitions, the 
heaviest transmits leaet sound. This is shown in 





made at the National Physical Laboratory. 
In the method of measurement adopted, the test | 


Fig. 2. The curves relate to an average value for the 
frequencies employed. Owing to the great range 


results for sounds of various pitches are averaged. 
If figures obtained with a note of one definite pitch 
are plotted for a number of partitions, considerable 
divergencies from an average line are obtained. This 
is due to resonances, the different panels having 
resonances at different pitches. Even so, however, 
there is a tendency towards a weight relation, and 
in Table I an attempt has been made to express 
this. The first and last columns of the table give 
the averaged results for a range of frequency as 
plotted in Fig. 2a, and the intermediate columns 
indicate the trend of results at a number of definite 
frequencies. To give some idea of the extent of the 
divergencies from thesmoothed Table to be expected, 
the actual results for a 44-in. brick wall are given in 
|Table la. It will be noted that the average result 
| for the brick wall agrees quite reasonably with the 
|average for its weight, but that at particular 
frequencies variations of a few decibels from the 
smoothed Table are usual. 

Clearly, single partitions need to be excessively 








panel, some 5 ft. by 4 ft. in size, covers an aperture | of weight involved between a sheet of paper and a| heavy to be good insulators of sound. However, 
in # sound-proof wall between two rooms. In one | brick wall, it is more convenient to plot the logarithm | composite partitions with insulated layers are some- 


TRANSMISSION OF SOUND THRO’ VARIOUS 
ak. 


Sound Reduction (Decibels) 


& 


Sound Reduction (Decibels) 


(3043.4) 


room, sound is directed obliquely upon the partition | 
and, at points in the other room, measurements are | 
made of the sound transmitted. Comparison with 
the transmission through the uncovered aperture 
gives the “transmission ratio”’ for the partition. 
The source of sound is an electrical loud-speaker 
emitting a pure note, the pitch of the note being 
adjustable as required in the frequency range of 
250 to 2,000 cycles per second. These notes corres- 
pond roughly to middle c on the piano (c*) and to c*. 

As regards the technique of the measurements, 
transmission values for a given partition are found 
to be largely independent of the position at which | 
measurements are made. ‘To reduce minor errors | 

mM various causes, an average of results at a} 
number of points is taken. 
Results of sound transmission measurements are | 
given in various forms, and it is well to note, in | 
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of the weight of the partition than the weight itself, 
and Fig. 2a shows the results plotted in this manner. 
A linear relation is revealed. In Fig. 2b, the weights 
are plotted naturally. It should be emphasised 
that the curves relate to single non-porous partitions 
only. These results obtained at the National 
Physical Laboratory are generally in good agreement 
with results obtained in America at the Bureau 


Fig. &. RELATION BETWEEN SOUND TRANSMISSION AND 
(a) 


sot I of Weight of Panel per Sq.Ft. Weight of Panel (Lbs. per Sq.Ft.) 


passing, how they are related. The “transmission | of Standards of the Department of Commerce. 
ratio” for a partition is the ratio which the sound | At the Bureau of Standards, partitions were about 
energy transmitted through the test partition|7 ¢;, by 6 ft. in size. Apparently the method of 





bears to that transmitted through the uncovered | 
aperture when the partition is removed. Invariably | 
this is a very small fraction, and consequently the | 
reciprocal of the transmission ratio is given and is | 
called the “reduction factor” for the partition. | 
Thus we have :-— 


| 
Pransmission ratio | 
Sound energy transmitted through panel 

Sound energy transmitted through open aperture 
Reduction factor = = . I — 
transmission ratio 

_ However, the numbers are now very large, and, 

re the sensation of loudness in the human ear is 

—_ related to the logarithm of the intensity | 

* the exciting sound, results are increasingly 


measurement also was different. A loud-speaker 
on a rotating table in one room emitted a note of 
slightly varying pitch, and measurements were made 
at points in the other room. 

An average of curves obtained at the Bureau, 
with sounds covering a wide range of pitch of 250- 
3,000 cycles per second (c! to g‘ on the musical scale) 
is indicated in Fig. 3, in comparison with National 
Physical Laboratory results. The tests included 


| panels of plastered hollow clay tile, plastered 8-in. 
| brick panels, single sheets of aluminium, of plywood, 
| of galvanised iron, of glass and of aeroplane fabric. 


The trend of results by other experimenters using 


PANEL WEIGHT 


(bd) 





times found on test to give greater insulation than 
| an equal weight of a solid partition. As seen in 
| Fig. 1, a certain fibre board was tested as a single 
| board clamped over the aperture, as a double 
| partition with one layer of board on each side of 
be 4-in. wooden framework, as a double partition 
with the frame filled with absorbent (cotton waste), 


Taste I.—Smoothed Values for the Reduction of Intensity 
of Sound on Transmission through Single Partitions 


| Reduction of Sound in Decibels for Frequencies 
(cycles per second). 





' 
| 
| Weight of | 
| Panel. | ————— ——_ 
| | 
= | | | Mean for 
| 300. | 500. | 1,000. 1,600. nge 
| 300-1,600. 
| i 
+ | 20 15 20 25 20 
Foil oe 20 25 30 25 
2 | 2 | 2% 30 35 30 
Se hh ort @& 40 40 35 
10 | 80 | 85 45 45 40 
20 | 35 40 50 50 45 
50 020] 40 45 55 60 50 





The above figures, given to the nearest 5 decibels, show the 
general tendency of results. Variations from them are usual for 
any given partition, especially at particular frequencies. 


TaBLE Ia.—Actual Values for the Reduction of Intensit 
of Sound on Transmission through a 4}-in. Bric 
Panel (Fletton Bricks). 





Reduction of Sound in Decibels for Frequencies 
(Cycles per second), 


Weight of | 
Panel. - 
= | Mean for 
pan oe 500. 1,000. 1,600. Range 
j 300-1,600. 
41 38 41 59 55 43 


and as a double partition composed of two completely 
insulated boards. In the latter case, one sheet of 
fibre board was clamped over one face of the test 
aperture, and another over the other face. As 
the two were thus in fact mounted upon the 
separate 9-in. brick walls which constituted the sepa- 





| different methods are given for comparison. 


It is clear from the foregoing that, for simple 
panels, weight is a preponderating factor when 


ration between the two test rooms, they were thor- 
oughly insulated from each other. The results 
show that each of the two insulated boards tended 
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] 
to have its full effect, the decibel reduction for the | 
two being of the order of the sum of the values for 
the separate boards. Roughly speaking, the 
double fibre board on a 4-in. frame gave results 
lying half-way between those for a single board 
and for two insulated boards. Filling the inter- 
space with cotton-waste slightly but consistently 
decreased the sound transmitted. 

The Bureau of Standards found that, for plastered 
masonry walls, an improvement resulted by using 
wood furring strips, to which was fastened the 
plaster base and, finally, the plaster coat ; indeed, 
t-in. clay tiles furred in this manner on both sides | 
(34 Ib. per square foot) were rather better than simple | 
solid walls of three times the weight. Improvement | 
was also obtained at the Bureau of Standards for a 
plastered wood stud partition when }-in. fibre board 
was employed on each side as an insulating base 
for the plaster. The weight of these panels was 
about 15 lb. per square foot and reduction factors 
were obtained which appeared equivalent to those 
of solid panels of three to six times the weight, as 
judged by the line in Fig. 1. 

Thus, in conclusion, it may be said that the 
weight of a partition is an important factor in deter- 
mining its value in excluding air-borne sound. 
Improvements above that usual for a simple panel 
may be obtained if definite insulation is afforded 
between the framework and the faces of a composite 
panel. A measure of the efficacy of a special con- 
struction is afforded by the extent to which the 
insulation attained exceeds that for a simple panel | 
of the same weight, as set out in a general manner in | 
Table I. 

| 

| 


THE INTERNAL MOVEMENT OF 
SAND. 
Tue important investigations into the question | 
of sand pressure on retaining walls carried out by 
Professor C. F. Jenkin, F.R.S., at the Building 
Research Station, Watford, and referred to on 
page 501 of our last volume, have thrown con- 
siderable light on the subject, and in view of the 
interest thereby aroused we propose to give below 
particulars of some Japanese experimental work 
which appears generally to support Professor 
Jenkin’s views. The experiments were carried out 
by Professor F. Takabeya, at the Hokkaido Im- 
perial University, Sapporo, and included investi- 
gations of the effect of the sinking of part of the | 
bed on which the sand was resting, the turning of 
a retaining wall about its base, and the forward 
movement of the wall in the vertical position. 
Although other granular materials were employed 
in some of the experiments, we propose to refer 
only to those in which sand was used. This was 
river sand, dried and sifted to a grain size of 
0-86 mm. and subsequently mixed with an un- 
specified proportion of finer grains. For the 
experiments on the sinking of the foundation, the 
sand was placed in a rectangular box 44 cm. 
wide, 60 em. deep and apparently measuring 
11-5 em. from back to front, though this last 
dimension is not clearly stated. The front wall 
was of glass, and, to render the movement of the 
sand easily visible, horizontal layers of black sand 
were inserted close to the glass wall, but not extend- 
ing through the whole mass. The box was first 


escape through a slit in the bottom ranging from | final stage of these experiments, a gap was left| three parallel planes of rupture is clearly shown 
from the top to the bottom of the box, the sand | in Fig. 10, the development of the movement being 


1 em, to 10 em. in width, the flow being controlled 
by allowing the escaping sand to collect in a natural 
pile on a table below the box, part being 
removed from time to time. Figs. 1, 2 and 3 show 
successive stages in the movement of the sand 
obtained with a slit Sem. wide. It will be seen that, 
in the early stages, the movement is confined to a 
column diminishing in width towards the top, and 
not exceeding the width of the slit until there has 
been considerable flow of the free grains from the 
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Figs. 1 To 3. 
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Fie. 5. Fie. 6. 


SATURATED SAND FLOWING THROUGH 10-CM. SLIT. 

















Fie. 8. Fie. 9. 
Fies. 7 To 9. CLosety-Packep Dry Sanp FLOWING THROUGH 7-CmM. SLIT. 


ment is confined to a column the width of which | trated in Figs. 10, 11 and 12 were successively 
filled with loose dry sand, which was allowed to|is but little more than that of the slit. In the | obtained. The initial movement of the sand in 


left standing on each side of the gap showing only | illustrated in Fig. 11, and the final stage reached in 
a slight movement by the deformation of the layers. | Fig. 12. The same apparatus was used to investigate 


The results obtained with closely-packed dry sand | the effect of moving the front wall forward in the 
In this case also | vertical position, three successive stages in the 


are illustrated in Figs. 7, 8 and 9. 


a void was left at the upper end of the moving | movement being illustrated in Figs. 13, 14 and 15. 


column, although it can hardly be distinguished in | In this case, the initial movement occurs in a single 


the figures. 


| plane of rupture, clearly shown in Fig. 13, the sand 


For investigating the effects of the overturning or | descending in the form of a clearly-defined wedge, 


sliding movement of a wall supporting sand, a/ but other more or less parallel planes of rupture 


upper surface. | box having glass sides and measuring 101-7 cm.| are distinguishable in Figs. 14 and 15, to the right 
, . - - . - A 2 . | a. oon . 
In the experiments illustrated in Figs. 4, 5 and 6, | long, 51 cm. wide and 50-8 em. deep was employed, | of the initial plane. 


the sand used was completely saturated with water, | the wall being represented by a movable partition 
located between the ends. The box was piled with | experiments is that while the boundary conditions 
box; the slit, in this case, was 10 em. wide. It | dry, loosely packed sand on one side of the partition, | in the two cases of the rotating and sliding partition 


and the movements were produced by tapping the 


will be seen that the sand moves downwards in 
lumps, leaving a void between the moving portion 


layers of black sand being inserted as before to act| are essentially different, the angles of the initial 


as indicators of the movement. 


and the material above it, but here again the move- | partition about its gbottom edge, the results illus. 


By rotating the 











A point of interest in connection with these 


planes of rupture indicated by « in Fig. 11 and by 
8 in Fig. 14 are practically equal, and differ very 
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Fie. 10. Wart Roratep 


74 Dre. 





Fie. 13. Watt Movep Forwarp 2 Cm. 


considerably from the angle of repose shown in 
Professor Takabeya suggests | reduction gears are discussed by Professor Daubresse, 


Figs. 12 and 15. 





30 Dea. 


Fie. 14. Watt Movep Forwarp 6 Cm. 


gears and gearing. Methods of testing precision 


that the former, which depends only on the nature | and the proportions of toothed gearing to give the 
of the sand used, is a more important characteristic | best results from the point of view of wear are 
to consider in earth-pressure calculations than the | considered by Professor Schlag. Monsieur Pol 


latter, which only comes into play when the free 


surface is in motion. 


LITERATURE. 
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Mémoires de la Session du Congrés de Mécanique Générale, 


Liége. 1930. 3 volumes. Liége: Institut de Mécanique. 

[Price 350 Belgian francs.] 
Tue Proceedings of the 
Congress for General Mechanics contain, in three 
large volumes, the papers presented at the meetings 
held in 1930 at Liége from August 31 to September 5. 
About one hundred papers in all were contributed, 
and those dealing with similar subjects have been 
grouped together. The general classification adopted 
is:—Vol. i, Machine Elements. Machine Tools ; 
vol. ii, Prime Movers and Motors ; vol. iii, Hydrau- 
lics; Recording Instruments. The third volume 
also contains reports of the various meetings 
themselves. 

Even within the respective groups the range of 
topics is very varied. For instance, the first paper 
im vol. i, by Professor Hanocq, deals with the 
friction of ball and plain bearings, and this is 
followed by a general discussion of the subject 
of lubrication by Monsieur Henri Brillié, who gives 
particulars of investigations of different oils in 
marine service and in the laboratory. Then 
follow two papers on belt transmission, by Professors 


Third International 


Ravigneaux gives a description of a method of 
\ cclesindion the relative movements and velocities 
|in epicyclic gears. Professor Petrovitch describes a 
system of gearing for changing speed, in which a 
pinion passes from one step to the next without 
| disengagement, by means of an intermediate gear 
on the same shaft as the stepped gear wheels, the 
radius of the intermediate gear increasing from that 
|of the small wheel to that of the large one. A 
report from Messrs. David Brown and Sons, Limited, 
'of Huddersfield, also calls attention to the great 
| advances made recently in regard to worm gearing, 
| giving high efficiency. Within the usual range of 
speeds, the coefficient of friction is stated to vary 
between 0-03 and 0-015, the corresponding efficiency 
being from 94 per cent. to 95 per cent. with suitably 
designed worm and wheel. Gears and gearing 
are also dealt with in papers among machine tool 
subjects. 
A short paper by Dr. Scoble mentions the research 
being carried out in Great Britain on wire ropes by 
manufacturers, the Safety in Mines Research Board, 
| and the Institution of Mechanical Engineers. 
| Among several contributions dealing with the 
| behaviour of materials in steam plant, a mathe- 
| matical paper by Monsieur H. Carlier goes into ques- 


| tions of elastic deformation of steam pipe ranges 


| the examples given showing the effect of. stiff 
|members, such as valves, in the ranges, and of 
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determined by a 20 min. to 30 min. test, which 
they regard as the limiting creep stress. Another 
cognate contribution was by Monsieur H. B. 
Reitlinger, who gave a discussion of the stresses 
in boiler tubes and drums, and of the application 
to them of the “autofrettage”’ process developed 
in the manufacture of ordnance. This consists 
in subjecting gun barrels to slight permanent defor- 
mation, which is attended by a raising of the limit 
of elasticity. He points out that “autofrettage ” 
occurs accidentally in operation, and suggests 
that it might be adopted intentionally when a boiler 
is put into service. 

The second volume contains a considerable num- 
ber of papers dealing with internal-combustion 
engines, including gas and oil turbines, steam and 
hydraulic turbines, turbo-blowers and centrifugal 
pumps, high-pressure boilers, &c. An interesting 
paper by Monsieur H. Lesueur, of the Cockerill 
Company, describes the development of the large 
gas engine in Belgium, with illustrations of a number 
of modern constructive details, and gives particulars 
of the calculations for a plant consisting of a 10,000- 
h.p. gas engine, parts of which were to be seen at 
the then current exhibition. Monsieur Bonnier, ina 
paper dealing with the analysis of exhaust gases, 
shows how the information given by such means 
can be utilised for the control of the operation of 
internal-combustion engines. The considerable 
losses associated with the exhaust gases also form 
the subject of a paper by Dr. Brard, who deals with 
the possibility of reducing them by making use of 


|as a means of dealing with expansion due to heat, | the kinetic energy in various ways, such as by the 
creation of a partial vacuum in the cylinder, and 


also by the use of exhaust-gas turbines. M. Desmons, 


Hanocq and Swyngedauw, respectively. A paper| making partial allowance during erection for| Dr. Mirimont and M. Bourlet deal with calculations 


by Professor Holm of Copenhagen deals with a 
system in which a continuous cord or rope, passing 
several times between the driver and driven pulleys, 
is used for drives at short centres. The rope is 
given one or two complete turns, in a series of shallow 
gTooves, round each pulley in turn, to ensure the 
necessary grip. A number of papers deal with 


| subsequent expansion. 


Another paper by Monsieur | for extraction and back-pressure plant, and develop 


J. Damas and Monsieur H. Tulcinsky of the John | diagrams to facilitate work of this nature. M. J. 
Cockerill Company gives calculations for drums of | Karrer, of the Oerlikon Company, discusses modern 
high-pressure boilers, and the stresses due to internal | tendencies in turbine design, with special reference 
pressure, thermal expansion, bending and tube! to the machines of his company, giving a design for 
expanding. It is to be noted that these authors|a 75,000-kw. turbine at 3,000 r.p.m., with four 
|use the elastic limit at the actual temperature, as | cylinders in line, and a total overal] length of 
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OPERATING RESULTS; DEPTFORD WEST GENERATING STATION. 


TABLE I. 











A. B. A. B. A. B. 
. Year ended | Ten Months . Year ended | Ten Months —— | Year ended | Ten Months 
| Dec. 31, | ended Oct. Dec. 31, ended Oct. | Dec. 31, | ended Oct, 
1930. 31, 1931. 1930. 31, 1931. 1930. ; $1, 1931. 
| 
OvurTPvrT. VACUUM AND TEMPERATURES— EFFICIFNCIES—continued. 
1, Total kilowatt-hours gene- continued 55. Mean boiler load factor, 
ef a, - - , 280,875,110 254,776,820 29. Temperature of air entering total water evaporated 
. Total kilowatt-hours to feeders 257,763,030 243,866,045 air heater .. deg. F. 91 86 . vy. capacity 
8. Total kilowatt-hours con- | 30. Temperature of air to grates total boiler hs. av. A 88-31 85-78 
sumed on works .. .| 18,567,130 | 10,910,77 deg. F. 220 241 80 Guttestee hee” 
4. Percentage kilowatt-hours 31. Temperature of gas at boiler s 3.412 x 100 y 
consumed on works i 4-831 4-283 outlet nA deg. F. 586 582 - ee, 
5. Maximum load on generators, 32. Temperature of gas at econo- evaporation per kilowatt-hour 
average over half-hour kw. 76,000 81,480 miser outlet. . deg. F. 361 373 generated by heat of steam — 
6. Maximum load on feeders kw. 72,680 78,200 33. CO» at boiler outlet per cent. 11-50 11-72 en “ per cent. 28-15 25°78 
7. Maximum load on auxiliaries STEAM ne “oS a a U 15,455 14,95 
kw. 3,180 3,810 : STEAM. - ers en -Th.U. 5, | 952 
8. Load factor, (2) x 100 + (6) 34. “——- = at a one _ 58. B.Th.U. per kilowatt-hour 
BS ~ drum ». per sq. in. ‘ of venerated ° B.Th.U. 14,714 14,312 
hours .. per cent. 41-837 42-74 35. Gauge pressure at turbine ge U 7 | 
stop valve Ib. per sq. in. 367 369 - _ ——— ——— 
FUEL. 36. Temperature at boiler stop ° Th tmet ‘ eth , tuets t eaurt 
= : : valve deg. F 769 768 e approximate percentage of the various fuels burnt during 
= zoe py .. tons 144,901 121,946 37. Temperature at turbine stop the year (ended October 31, 1931), and the maximum and minimum 
1 Teed ‘+. itgntine 19,357 25,597 valve deg. F. 755 757 calorific value and ash figures were as follows :— 
eens e< 38. Average absolute pressure at 
up . os . tons 2,957 2,318 t ‘ 
Perce - " urbine exhaust Ib 0-42 0-44 : R 
whe yy rt tr 8 3. ‘Total steam pr kllowat-nou Calorie Value | ay 
P per cent 1-80 1-57 to feeders . ee Ib. 10-588 10-293 | (B.Th.t ») as Fired. 
13, Class and quality of fuel ..| See note in third column * 40. Total steam per kilowatt-hour ” 26 —_— Burnt. an Sune. | 
. wt — generated ‘ Ib. 10-076 9-852 
14. Calorific value as fired (gross) | " : - 
B.Th.U 11.232 | 11.034 41 Turbine consumption per 
16. Calorific value dry ( ross) _ | _ kilowatt-hour generated Ib. 9-856 9-577 | Max. Min. | Max. | Min. 
B.Th.U 12.904 | 12.666 42. Total evaporation . Ib. | 2,829,907,940 | 2,510,140,290 | j | 
16, Puel per kilowatt-hour to ms ; 63. Buapesstien per keowstt ‘ 7 
feeders it mae 1-376 1-355 _ hour to feeders -- bb. 10-588 10-303 
17. Fuel per kilowatt-hour gene- 44. Evaporation per kilowatt- * , Per Per | Per 
rated sa Ib. 1-31 | 1-207 . & hour generated e« Ib. 10-076 9-859 cent. cent. cent. 
18, Fuel per kilowatt-hour gene- 45 Evaporation per |b. of coal Ib. 7-691 7-595 Scotch Washed Peas | 64-10 | 11,880 | 10,200 | 10-9 | 5-7 
rated less banking .. Ib. 1-286 «6| 31-877 «6. Bvaperation per . of csal a Davidson’s Washed ‘ " 
19. Ashes removed tons 15,985 | 16,185 less banking +s, Be. 7-688 7-716 Smalls 2-55 | 11,410 | 10,990| 8-3 | 6-3 
20. Percentage of total consump- we aie 17. Evaporation per Ib. of coal Yorkshire Washed peti : : 
/ | from and at 212deg. F. Ib 9-536 9-357 > 2. 977 7 . | 3 
tion, (19) x 100 (9) + Smalls 13 | 12,770 | 11,670 | 6-9 4-3 
(10). 9-732 10-97 48. Temperature of feed water Davidson’s - Dry-| re ; , 
21. Combustible in ash per cent. | 14-78 | 15-52 met cconomiser inlet deg. F. 234 238 Cleaned Smalls 4-29 | 11,890 | 11,066 | 10-3 | 9-0 
49. Temperature of feed water at 
Vacuum AND T = ay ky ay SR, 2 on on Orxuts and Smalls -.| 4-17 | 12,153 | 11,000| 8-8 | 6-2 
cu ND TEMPBRATURES. 5K . tle map 9.9 °. I Bas 2, / 2 
on. _ ~ 50. Make up to boilers per cent. 2-269 2°18 | Broomhill Smalls 5-05 | 11,860 | 9,780 19-1 | 9-4 
ee 29-15 : EFFICIENCTES. |Coke Breeze .. 17-71 | 11,050 | 8,900 | 18-4 | 13-1 
23. Temperature at turbo -% S oe 29-10 51. Boiler-house efficiency, I.C.E | 
= perature at tur Gen F. 74-0 76-10 code .. é per cent. 2-37 82-482 
. . ‘ ‘ » “~ Ie i ile ~ = 
24. Temperature at circulating 62. Net ne on < 
water inlet . deg. F 55-3 55-4 oe oe “pore nt 83-87 83-796 
an . : > os ae oe er ce 3-87 3-7 
= “ae” eT 64-3 65-5 53. Thermal efficiency per kiloe (| |} = -«—« Coal. Coke Breeze. 
26. Maximum river temperature by Age — 
recorded deg. F 76-0 76-0 — per cent. 22-077 22-821 
27. Minimum river temperature os amt tO) X (14) Average analysis on dry basis :— Per cent. Per cent. 
recorded deg. F 38-0 37-0 54. Thermal efficiency per kilo- Volatile matter .. 34-5 | 3°5 
28. Temperature of gas leaving watt-hour generated Fixed carbon ae a 57-0 79-5 
air heater deg. F 238 242 (3,612 x 100) + cont 23-188 23-842 i a) ge 8-5 17-0 


(14) x (17) 


105 ft. Herr F. Flatt describes the constructional | stallations at Medemblik and at Den Oecever. These, OPERATING RESULTS OF THE 


details adopted to avoid leakage losses in extra-high- | it will be remembered, have been described in 

pressure turbines, giving a section of an Escher-| Engrveertne. In a paper by M. Steffes on the | DEPTFORD WEST GENERATING 
Wyss turbine for 180 atmos., and also of a three- | measurement of the loss in pressure in various sec- | STATION. 
cylinder turbine to give 75,000 kw. at 3,000 r.p.m. | tions of the mains, &c., between the blowing engine (Concluded from page 91.) 

with steam at 100 atmospheres. The limits at | and the blast furnace in a Luxemburg works, itis!) Wer may begin our discussion of the operating 
present imposed on the development of steam | stated that alterations made in the arrangement and | results obtained at the Deptford West station of 
turbines by temperature, pressure, moisture in the | dimensions of these mains reduced the loss, with a | the London Power Company by pointing out that, 
exhaust, &c., are the subject of a paper by Professor | production of 350 tons per day, from 15 cm. to 6 cm.| though to determine the ‘thermal efficiency of a 
Bogaert. Problems related to hydraulic turbines | of mercury, a saving of about 300 h.p. Another| power station it is actually only necessary to know 
are considered by Professor Bergeron, of Paris, | group of papers deals with hydraulic questions | the weight of the fuel burnt, its calorific value and 
and of turbo-compressors by Professor Colombi | related to flow in pipes and open channels, over | the quantity of electricity generated, it would be 


and Professor C. Monteil, the latter being based weirs, through nozzles, &e. | undesirable to confine the measuring equipment 
on notes prepared by the late Professor Rateau. | Farther on, the stresses in roads and the vibra- installed to determining these three items. It is, 


In the gold mines in South Africa, reaching depths | tions in buildings due to different classes of traffic | in fact, both advantageous and desirable that means 
of 3,300 ft. and more, the temperature may exceed | are considered by M. Auclair, who subsequently | should be provided for ascertaining and checking 
35 deg. C. It is necessary to reduce the moisture | discusses, in another contribution, two modern | the performance of the various sections of the 
— of the air under such conditions, and| French hydraulic laboratories, one of these being | plant, and for that reason the boilers, turbines and 

rofessor Ostertag describes a plant built by | devoted to tests on models of dams by means of | auxiliaries i i ‘ ste range of 
Messrs. Brown Boveri and Geeeeep for this duty, | mercury to give the necessary hydrostatic pressures, reese Sd eek ae Tn oddi- 
giving the results of tests carried out at their Baden | the quantity of mercury available amounting to | tion, plant has been permanently installed whereby 
works, This plant has been dealt with twice in| 22 tons. Standardisation is considered by M. steam-consumption tests can be conducted at in- 
our columns. The remainder of this volume! Blanchet, who points out the practical advantages | tervals. This may, however, be regarded rather as 
covers such subjects as oil-engine driven rail coaches, | of the Renard series of numbers, as a simple approxi- | a Juxury than as ‘an essential. Its presence, how- 
the Zoelly turbo-locomotive, gas producers for) mation to geometrical progression. A cognate ever, enables a closer watch to be kept on the 


transport purposes, &c. | paper by M. René Laloux, of the Fabrique Nationale | operation of the station. 
The first portion of the third volume is devoted d’Armes de Guerre, deals with the tolerances per- | As regards the fuel consumed, the coal unloaded 


to hydraulics, the paper by Monsieur Ch. Camichel, | missible in the mass production of various weapons, | from the colliers and to and from the store is 
dealing with the laws of similarity and experiments | to secure the requisite degree of interchangeability, | weighed in bulk by gravity weighers, which are in- 
on models, which is further considered by Monsieur while M. Lambrecht describes the system of gaug- | stalled on the conveyors. "The quantity of coal and 
Spronck with reference to flow in open and closed | ing internal and external screw threads standardised | coke supplied to each boiler is ascertained by 2 cwt. 
conduits. Monsieur Bergeron gives a mathematical | by the American Petroleum Institute. Avery machines, which are placed in the chutes 
treatment of the subject of water hammer and the| The above survey of these volumes mentions | between the bunkers and the stokers, separate 
waves of pressure on starting and stopping the flow | only a few of the papers, but indicates the wide | units being provided for each type of fuel. It is 
of water. A general review of the hydraulic | range and importance of the subjects dealt with at | found that the two sets of results obtained in this 
problems connected with the drainage of the|the Congress, and the considerable amount of | way do not vary by more than | or 2 per cent., the 
Zuyder Zee is given in a paper by Monsieur | additional experimental work which has been made | difference being partly due to changes in the mois- 
Theunissen, with descriptions of the pumping in-| generally available. | ture content, and partly to the allowance that haa 
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TABLE I!.—Borter Test Resutts at Derptrorp West STarTIon. 


STATION. 


Stirlin, 





B. & W. B. & W. Stirling 
leds 75,000-Ib. 100,000-Ib. | 75,0001b. | 100,000 Ib. 
(Chain-grate (Chain-grate (Retort-type (Chain-grate 
Stoker). | Stoker). Stoker). Stoker). 
Boiler No. 7 | 11 | 6 10 
| 
Duration of Test .. hours 8 8 24 } 6 
FUEL. | 
1. Fuel “i om . | Hudson's Davidson's Barnett’s | Muirfield 
Scotch Washed Scotch Washed Washed 
Washed Peas. | Smalls Peas. Peas. 
2. Total coal burnt “> - 75,779 96,283 229,003 76,734 
3. Rate of firing aa a Ib. per hr. | 9,472 12,035 9,542 | 12,789 
4. Riddlings returned to hopper per cent. | 1-74 0-82 0-65 1-15 
5. Average thickness of fire os ah 4] | 38 Crank revs. 34 
per hour, 85 | 
6. Residue found én os ro per cent. 7°91 6-9 -— | 6-6 
7. Combustible matter in residue .. per cent. 6-7 6-4 4-0 } 4-6 
8. Ultimate analysis of fuel as fired :-— | 
Carbon .. oe “< ee per cent. by wt. | 63-05 62-23 64-18 62-24 
Hydrogen — “4 per cent. by wt. 4-14 4-14 4-13 4-04 
Oxygen (by difference) per cent. by wt. 9-2 7-65 7-89 | 10-21 
Nitrogen . ee per cent. by wt. 1-21 1-45 1-43 1-21 
Sulphur .. per cent. by wt. 0-82 1-11 0-95 0-78 
Moisture per cent. by wt. 12-94 15-42 13-39 14-7 
Ash ee ee per cent. by wt. 8-64 8-0 8-03 6-82 
9. Calorific value as fired B.Th.U. per Ib. 11,288 11,278 11,558 11,060 
WATER. | 

10. Total water evaporated ... 90 .. Ib. | 622,795 802,342 1,864,354 606,822 

11. Temperature of feed to economiser ‘ deg. F. 239 246 228 244 

12. Temperature of feed from economiser . . deg. F. 332 341 322 342 

STEAM. 

13. Pressure in boiler drum ... ° Ib. per sq.in. | 387 394 389 | 390 

14. SAturated steam tempers ture a deg. F. 446 447 446 446-6 

15. Pressure at superheater outlet .. Ib. per sq. in. 381 385 380 384 

16. Superheated steam temperature _ deg. F. 777 763 804 804 

AIR. | | 

17. Temperature to forced-draught fan deg. F. 101 84 88 } 91 

18. Temperature of air to grates deg. F. 248 218 224 273 

19. Pressure of air under grates in. W.G. | 1-6 0-83 1-4 0-8 

| | 
FLYE GASES. 

20. Average temperature boiler outlet ee deg. F. | 570 549 594 619 
Average temperature economiser outlet deg. F. | 346 308 402 410 
Average temperature air heater outlet deg. F. 231 196 238 250 

21. Analysis of dry flue gases :— 

102 ée oe 28 ae .. per cent. by vol. 11-4 11-8 11-9 12-1 
co a .é - .. per cent. by vol. Nil Nil Nil Nil 
C - oe ‘ os .. percent. by vol. | 8-0 7-7 7-7 7-4 
N - ae ~ - .. per cent. by vol. 80-6 80-5 80- | 80-5 
CONCLUSIONS. | 
22. Fuel fired per square foot of grate per hour .. o. 23-68 21-4 36-2 | 22-7 
23. Heat generated per cubic foot of furnace volume per hour 
B.Th.U. 28,437 23,938 18,535 18,322 

24, Air used per Ib. of fuel .. as ap Ib. per Ib. 10-85 11-08 11-21 12-06 

25. Air theoretically required per Ib. of fuel .. Ib. per Ib. 8-32 8-31 8-52 8-15 

26. Ratio of air used to air theoretically required ee oe 1:1-3 1: 1-33 1:1-31 1:1-47 

27. Water evaporated per Ib.’ of fuel oe we <> a 8-218 8-333 8-141 7-908 

28. Heat absorbed by water in boiler and economiser per Ib. 

B.Th.U. per Ib. 1,010 1,004 1,022-1 1,006-4 

29. Heat absorbed by economiser B.Th.U. per Ib. of steam... 93 95 oF 98 

30. Heat absorbed by superheater ..  B.Th.U. per Ib. 192 183-5 205 204-5 

31. Heat transmitted per square foot of boiler and water wall 

surface .. oe es B.Th.U. per sq. ft. per hour 5,744 5,746 5,933 6,011 

32. Heat transmitted per square foot of economiser heating 

surface B.Th.U. per sq. ft. per hour per deg. F. 5-44 5-99 4-54 4-22 
33. Heat transmitted per square foot of economiser heating 
surface .. *“ ra B.Th.U. per sq ft. per hour 941 809 1,015 934 
34. Heat transmitted per square foot of superheater heating 
: surface .. ee as B.Th.U. per sq. ft. per hour 4,336 4,499 4,589 4,987 
35. Heat transmitted per square foot of air heating surface 
B.Th.U. per sq. ft. per hour per deg. F. 1-79 2-09 1-14 1-71 
36. Heat transmitted per square foot of air heating surface 
a B.Th.U. per sq. ft. per hour 204 210 188 254 
37. Percentage of total heat removed in air heater per Ib. of 
fuel ee oe o%e - ° per cent. 3°39 3-15 3°15 4-49 
Gross HEAT ACCOUNT. 
88. Heat leaving boiler plant in steam gross overall thermal 
efficiency ee oe ee - ee per cent. 87-51 87-73 86-43 86-58 

39. Heat lost in chimney gases :— 

Dry products of combustion .. per cent. 2-48 2-13 2-83 3-01 
Excess air , per cent. 1-27 0-97 1-30 1-37 
Moisture in fuel o° per cent. 1-28 1-52 1-3 1°5 
Moisture from combustion . per cent. 3-71 3-67 3-61 3-72 

40. Heat lost by combustible in ash per cent. 0-62 0-56 0-42 0-62 

41. Balance radiation and unmeasured per cent. 3-13 3-42 4-11 | 3-2 


to be made for the fuel in the bunkers. The 
calorific value is determined by taking a 2-lb. 


sample both of coal and coke from each working | 
boiler every hour. These samples are stored in 


air-tight bins, and at the end of the day are passed 
through an automatic crushing and 


weighed. 

At the end of the week the bulk of the seven 
daily samples is passed through the automatic 
sampler and a final sample of about 2 Ib. is ob- 
tained. This is taken to the laboratory for final 
analysis, the moisture loss being assessed from the 
loss of weight figures obtained by air drying and the 
final drying of the laboratory sample. Each con- 


sampling | 
machine, so that a 100-lb. sample is obtained. | 
This sample is then air dried for 24 hours and | 


coals. This weighted mean is compared with that 
obtained from the weekly average sample, the 
agreement, normally, being very close. Any dis- 
crepancy between these figures is the subject of 
| further investigation and analysis. The quantity of 
electricity generated by each set and by the station 
as a whole is obtained from properly calibrated 
wattmeters, the various sets of instruments being, 
| of course, a check on each other. In a short time 
a further check will be provided by the summation 
| instruments, which are to be installed by the Central 
| Electricity Board. This equipment will be erected 
|in the pump room basement. 

| Coming to the less essential instruments, each 
| boiler is provided with a gauge board on which 
|steam-flow meters and draught, pressure and 


signment of individual coal is also fully sampled, | temperature indicators are installed. Some of the 


and a figure for its calorific value calculated from 


the weighted mean of the tests on the individual | and smoke-density meters, which are connected to an 


boilers are also equipped with combustion meters 








observation station on the roof. Resistance thermo- 
meters and pyrometers are also fitted at 15 points 
on each boiler, and are connected to indicating 
instruments in the boiler. superintendent’s office. 
The amount of water supplied to any boiler can be 
ascertained, when required, by a portable Venturi 
meter, the tube of which is placed in a length of 
straight pipe that forms part of the feed line. 

The boilers are operated by steaming all, except 
one, of the units that are on the line at any time at 
as nearly as possible their full economic output and 
using the remaining one to follow any variations 
that may occur. If the load on the latter exceeds 
the normal value by more than a definite amount, 
another boiler is placed on the line, while, simi- 
larly, as the load falls, one or more units are 
withdrawn. The pressure on the main range is 
indicated on a large “critical” pressure gauge, 
which is visible from any part of the firing aisle. 
The scale of this instrument is marked in divisions, 
each of which represents 1 lb. per square inch, the 
normal pressure being indicated by a red line. The 
actual pressure is shown on a second large gauge. 
Alongside these gauges is a dial on which the total 
electrical load on the station is indicated. Each 
turbo-alternator is similarly equipped with a set 
of indicating instruments for showing the pressures 
and temperatures at various points. These instru- 
ments are installed on a gauge board alongside each 
unit, while other boards enable the performance of 
the auxiliary plant to be ascertained. 

Steam-consumption tests are carried out by means 
of a permanent installation of test tanks. These 
comprise a 6,000-gallon store tank, a 4,000-gallon 
weigh tank and a 12,000-gallon drain tank, while, in 
addition, there is a pump with an output of 40,000 
gallons per hour, and an 18-ton weighbridge which 
is fitted with a ticket-printing steelyard. This 
equipment is connected to the set under test through 
flow-and-return test *bus pipes, as shown in Fig. 10, 
on page 9u, of our issue of January 22, the 
general arrangement being very similar to that 
which has already been described in our columns.* 
When a test is in progress, the condensate line is 
broken after the first-stage heater and the condensate 
is passed to the weigh tanks, whence it is returned 
to the inlet of the second low-pressure heater. Care 
has, of course, to be taken that the quantity of 
water passing through the heaters after the weigh 
tanks is the same as that passing through the first 
heater. 

The boiler efficiency is obtained by adding the 
amount of steam used in the auxiliaries to that 
consumed in the main sets and to the make-up, and 
deducting the amount blown down, the latter being 
measured by noting the difference in the boiler drum 
levels. This blow-down, however, only amounts to 
about 103,000 Ib. in a steam output of 64,000,000 Ib., 
since, owing to the purity of the water, most of it 
can be returned to the save-all tank and passed 
thence to the main condensers. 

The electrical equipment in the station can be 
tested by low-pressure and medium-pressure test- 
ing sets, while, in addition, the test ’bus bars, which 
run the whole length of both halves of the 22-kv. 
switchgear, can be energised from a motor-driven 
single-phase alternator. This machine supplies 
current at 6-6 kv., its wave form being approxi- 
mately sinusoidal and enables any portion of the 
switchgear, transformers, and cables to be subjected 
to high-pressure tests up to 44 kv. 

The first part of the plant we described in our issue 
of January 22, consisting of the two 25,000-kw. 
turbo-alternators, was put in service during 1929, 
while two 35,000-kw. sets were added during 1930 
and a third unit of the same output was recently 
placed in operation. During the first complete 
twelve months in operation, 280,875,110 kilowatt- 
hrs. were generated at an average fuel consumption 
of 1-31 lb. per kilowatt-hour, the maximum load 
being 76,000 kw., the load factor 41-837 per cent., 
and the thermal efficiency 23-188 per cent. These 
excellent results, which are shown in full detail 
in column A of Table I, were obtained in spite 
of the initial troubles which are inevitably asso- 
ciated with a plant of such magnitude and, m 
some respects, novelty in design. Some of the more 
interesting of these troubles may be briefly noted. 





* See ENGINEERING, vol. cxxix, page 597, et seg. (1930). 
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As regards the steam-raising plant, no difficulty 
was experienced in burning coke so long as the 
amount fired did not exceed 20 per cent. of the 
total. The use of this fuel had undoubted economic 
advantages, which were obtained without increasing 
the wear on the grates. There were, however, several 
grate failures due to faulty air distribution, and this 
has not so far been altogether overcome by fitting 
expanded metal baffles in the compartments. In 
this connection, it may be pointed out that Deptford 
West is the first stoker-fired station in which water- 
cooled furnaces have been used throughout, and 
that, as tests made at Willesden showed, complete 
exposure of the wall tubes and the use of high 
volatile fuels considerably reduces the furnace tem- 
perature and increases the tendency to incomplete 
combustion. The uncovered portion of each side 
wall was, therefore, reduced to 56 per cent., the rear 
wall completely enclosed in refractory, and the water- 
tubs surface exposed to direct radiation limited. 
The temperature of the refractory was, therefore, 
beneficially reduced, and after a time its fusion was 
arrested and little further wastage occurred. The 
tubes act as a support, and so far the limit of the 
life of the lining as a whole has not been reached. 
Some trouble was experienced with the side-wall 
refractories near the end of the arch, where the thin 
layer over the tubes was rapidly eroded, but an 
adjustment in the composition of the refractory 
has effected a definite improvement. In the larger 
boilers; however, the first wall tube is 18 in. from 
the end of the arch, an arrangement which has given 
tise to little trouble in this respect. The tubes 
of the water-cooled arches are fed from the main 
steatn and water drums of the boiler, with local 
re-circulation. The refractory blocks were fitted to, 


and supported by, the tubes and showed a tendency 
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26 24 8 by the use of carborun- 
Aug. Sept. Oct. Nov. dum paste between the 
———- arch and the tubes. Ex- 


perience has also shown 
that the exposure of the lower face of the tube is 
not detrimental to satisfactory combustion, and so 
far no renewal has been necessary. 

Considerable trouble was experienced with leakage 
in the economiser tubes, principally near the feed 
outlet. This was probably due to the temperature 
in the economiser rising when the fires were banked 
and increasing nearly to saturated-steam tempera- 
ture when the boiler was being prepared to resume 
service. As a result, when feeding began, the 
temperature fell rapidly, thus causing the tubes to 
shrink in the header seatings, a movement which, 
when repeated day after day, rapidly gave rise 
to leakage, and finally to destruction of the 
tube seating. This has been overcome by using 
dampers to by-pass the economisers while the 
pressure is being raised, thus maintaining the 
temperature rise and fall at a reasonable figure. 

An abnormal amount of leakage at the expanded 
joints in some of the superheaters was thought 
to be due to the tubes being unable to ‘‘ breathe,”’ but 
the removal of the clamps which held them in a 
solid bank did not altogether cure the trouble. 
In others, the formation of slag on the furnace tubes 
of the boilers caused considerable difficulty to be 
experienced in maintaining the temperature. Trouble 
with the gas side of the air heaters becoming choked 
was found to be due to unequal distribution of the 
air causing the gases in the central portion to be 
cooled below the dew-point and rapid corrosion 
and adhesion of dust to occur. This has been 
largely eliminated by using adjustable vanes to 
render the air flow streamline, with the result that 
the heat transmission between the gas and the air has 
been improved. Experience shows that the exit 
gas temperature should not fall below 200 deg. F. 
in any section. 
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fans has been dealt with by replacing the casing 
plates by nickel-steel panels and fitting the runners 
with hardened-steel blades. A considerable amount 
of leakage occurred from time to time at the steam- 
main flanges, as well as on the drain pads of one 
receiver. The latter have now been provided with 
an additional steam trap, and all the flanges and 
flange hubs have been welded solid, which has 
proved quite effective, while the automatic gate 
relief valves on the main steam valves have been 
replaced by a manually-operated pattern. 

The effect of overcoming these temporary and 
relatively minor deficiencies has naturally been 
an improvement in the operating results, and that 
this has been secured in a definite manner is 
shown by the column B in Table I, where the 
data for the ten months ending October 31, 1931, 
are set out in detail. Summarising these, it will be 
seen that the electricity generated amounted to 
254,776,820 kw.-hr., the average fuel consumption 
being 1-297 lb. per kilowatt-hour generated. The 
maximum load was 81,480 kw., the load factor 
42-74 per cent., and the thermal efficiency 23-842 
percent. There seems to be little doubt that, when 
the figures for the two winter months November 
and December are added, Deptford West will 
prove to be the most economical and most efficient 
station in the country. These results are the more 
remarkable in that the fuel used is not of 
particularly high calorific value, though this may be 
counteracted to some extent by the use of a superior 
heat cycle. As is always the case, the success 
is partly due to the boiler operation, and that this 
is highly efficient, can be seen on reference to 
Table Il, which gives the test results obtained on 
each of the four different classes of boiler. These 
are self-explanatory, except that it may be noted 
that the length of the test on No. 6 boiler was due 
to this unit being fitted with a retort stoker. It 
was therefore necessary to run for a long period, 
in order that errors, which might occur from dif- 
ferent quantities of fuel being on the grate at the 
commencement and end of the test, should be 
minimised. 
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It will be seen that the fuel fired per square foot of 
grate area varied from 36-2 lb. to 21-4 lb. per hour, 
the forced draught being from 0-8 in. to 1-6 in. water 
gauge. This gave an evaporation of from 6-9 Ib. to 
6-64 lb. per square foot of heating surface. Im- 
provements over the first year’s working were also 
obtained by reducing the feed-pump discharge pres- 
sure during the last three months of the year and 
thus decreasing the amount of electricity used on 
the works, a development which has been further 
assisted by running the 35,000-kw. alternators 
without using the external cooling fans. As about 
30 per cent. to 40 per cent. of the station power is 
now supplied from the house sets, of which the steam 
consumption is 10-8 lb. per kilowatt-hour, compared 
with 9-4 lb. per kilowatt-hour for the main sets, 
it might seem that some lack of economy would 
result, but as the extra fuel involved is only 
about 8 tons to 10 tons per week, it can certainly be 
neglected, especially as the practice of using these 
machines to supply one-third of the circulating- 
water pumps, feed pumps and fans ensures that 
sufficient of the most vital auxiliaries would be 
kept running in the event of trouble on the main 
‘bus supplies. 

The results given in Table I are, of course, only 
average values over the two periods, but the accom- 
panying curves, Figs. 14 to 32, show the results 
which were obtained weekly during the first eleven 
months of 1931. 
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illustrated by the close agreement between the 
mean steam consumption per kilowatt-hour gene- 
rated and the consumption of these two units, as 
set out in Fig. 17. Figs. 18 to 21 show the varia- 
tions in the steam pressure and temperature, the 
vacuum and the feed-water temperature, while 
the various factors which affect the boiler 
efficiency are indicated in Figs. 22 to 30, the 
boiler efficiency itself being plotted in Fig. 31. 
Fig. 25 shows that of the total fuel consumption, 
on the average about 18 per cent. is coke, the 
maximum and minimum figures being 24 per cent. 
and 12 per cent., respectively. As will be seen from 
Fig. 23, the ash content lies between 8 per cent. 
and 11 per cent. and is very little affected by the 
proportion of coke. The CO, content (Fig. 29) 
remained fairly steady at about 11-75 per cent. 


This figure was obtained at the induced-draught fan | : . , 
| Gaze, chief generation engineer, and Mr. J. A. T. 


and is very satisfactory for a stoker-fired plant. 


The curves for the boiler load factor given in| 


Fig. 30 show that the average evaporation was about 


rating. It may be added that the actual normal 
blow-down is negligible and that make-up is princi- 


pally required to make good leakages in steam and | 


water from the glands and safety valves. Its 
steady value is about 2-4 per cent. The results are 
summarised in Fig. 32, which shows the thermal 
efficiency. This indicates that, apart from a sub- 


It will be noted, from Fig. 14, | stantial rise in the river temperature during the 
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85 per cent., or very close to the mean economical | —_ 


that the output suffered the usual seasonal decline, | summer months, a figure of 24 per cent. could be 
indicating that the station, although a “ base load ” | continuously obtained. 

station, is not equally loaded throughout the year.| It will be further of interest to record the results | 
On the other hand, Fig. 15 shows that the weekly |of a station performance test which was carried 
load factor, which is based on the weekly maximum | out for a period of eight hours on February 12, 
loads, remained fairly constant. Fig. 16 shows the 1931, the load being maintained at 55,480 kw. 
percentage of the total output which was generated | The fuel consumption during this test was 193-45 
by each main set. It will be seen that the larger | tons of coal and 49-7 tons of coke, the calorific values 
and more efficient sets (Nos. 3 and 4) were used | being 11,529 B.Th.U. and 9,672 B.Th.U. per lb., | 
to take the major part of the load. This is also respectively, or an average of 11,150 B.Th.U. Of 
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| this total of 544,656 Ib. of fuel, 4,000 lb. were 
| recovered as riddlings, their calorific value being 
| 6,390 B.Th.U. per lb. The six boilers used were 
steamed at as near their normal rating as possible, 
and at a load factor of 99-47 per cent., the boiler- 
room operating factor being 95-2 per cent. The water 
| evaporated was 7-727 lb. per lb. of fuel, giving a 
| boiler efficiency of 82-35 per cent. The steam 
| conditions at the stop valves of the two turbines were 
371-4 lb. per square inch and 776 deg. F., the heat 
consumed per kilowatt-hour generated and sent out 
being 13,320 B.Th.U. and 13,770 B.Th.U., respec- 
| tively, while the steam consumption was 9-026 Ib. 
per kilowatt-hour generated. . 
The turbine-room efficiency was 31-11 per cent., 
| and its operating factor 99-48 per cent., the resulting 
overall thermal efficiency and operating factor being 
25-62 per cent. and 94-7 per cent., respectively. 
The Sankey heat balance diagram for this test is 
given in Fig. 33, from which details of the various 
losses can be obtained. It may be mentioned 
that 1-41 per cent. of make-up water had to be 
| supplied, presumably owing to losses between the 
| boilers and the turbines. It may be added that, 
| in order to obtain accurate figures for the steam 
| consumption, the evaporators were not used and 
| that the valves between the feed-pump suction “bus 
| pipe and the pressure head valves mentioned above 
were closed. 
| In conclusion, we should like to express our 
thanks to Dr. 8S. L. Pearce, Engineer-in-Chief of 
| the London Power Company, for his permission to 
| describe this interesting station, and to Mr. H. P. 


| 
| 


’ 


Garrard, station superintendent at Deptford West, 
for their assistance in the preparation of this 
article. 


BESTOBELL PrRopvucts.-—A strongly-bound catalogue 
of 550 pages, bearing the above title, has just been 
issued by Messrs. Bell’s Asbestos and Engineering 


| Supplies, Limited, Slough, the contents of which will, 


| we think, prove somewhat of a surprise to those who are 


| accustomed to associate the firm’s name with asbestos in 
} 


different forms. It is true that the multifarious uses 
to which this invaluable mineral is put nowadays require 
some 70 pages of the book to illustrate them, but the 
remainder cover an extraordinarily wide range of tools 
apparatus and appliances used by the engineer con- 
tractor, builder, garage-owner, gas-fitter, &c. Apart 
from its practical utility in saving time in searching 
through isolated catalogues for the different items of, 
say, equipment for a small workshop, the book is not 
without interest in its illustrations of modern appliances. 
There are to be found in it, for example, particulars of 
brazing hearths with motor-driven fans, foot-power 
arecwen | machines, wheelbarrows fitted with tracks of the 
caterpillar type, electrically-operated valve refacers and 
similar products of recent years, along with old and well- 
known tools and appliances. 








DEEP-LEVEL BUCKET DREDGER. 

Iw alluvial, as in other branches of mining, it has 
become necessary to work at deeper levels than in 
earlier days of the industry, and sometimes on deposits 
that are buried below great depths of barren over- 
burden. This introduces no new factor into the 
treatment of the wash and the mineral separation, but, 
in dredging, it presents many problems in connec- 
tion with the great length of bucket ladder required 
for the operation, and the attendant stresses on it and 
other parts of the mechanism. The length, moreover, 
of the chain of buckets gives rise to difficulties in 
connection with the slack and the excessive side swing, 
which are all the greater because of the increasing 
size that, for economical considerations, is being given 
to the buckets. The necessity, again, of showing a 
profit on low-grade deposits, and for that purpose of 
working on an increasingly larger scale, adds corres- 
pondingly to the amount of tailings that have to be 
disposed of, and calls for modification of the present 
arrangements for accommodating them, which is all 
the more necessary when a large bulk of overburden 
has to be got out of the way before useful deposits are 
reached. We are indebted to Messrs. Killinghall Tin, 
Limited, of 7, Martin’s-lane, E.C.4, and to Messrs. F. W 
Payne and Son, of 62, London Wall, E.C.2, their 
consulting engineers, by whom the plant was designed 
and some parts of it patented, for particulars of a 
dredger which is in process of erection to work on 
the dredging area of the Killinghall Rubber Estates, 
about 20 miles from Kuala Lumpur, F.M.S. This 
dredger is mechanically of similar design to two others 
supplied under Messrs. Payne's direction, during the 
last two years, to other companies in the Federated 
Malay States, where they are giving successful results, 
and it is believed that it will be working at a greater 
depth than any other in the world. General drawings 
of the dredger are given in Figs. 1 to 4, Plate VI. 

The hull, shown in Fig. 14, page 160, is 276 ft. long 
by 65 ft. wide by 12 ft. deep. It was built by Messrs. 
Millen Brothers, Saucel lron Works, Paisley, who were 
also the contractors for the whole of the superstructure. 
The excavation is done by a chain of 132 manganese- 
steel buckets, each of 12 cub. ft. capacity. These are 
carried on a ladder with 195 ft. between the centres 
of the top pivot shaft and the bottom tumbler, and will 
dredge to a depth of 130 ft. below the water line. This 
ladder works in a well extending through the forward 
half of the centre of the hull, and the spoil that it raises 
is delivered either through sets of sluices leading aft on 
each side of the vessel to jigs, or to a central sluice 
delivering some distance beyond the stern, according as 
the dredger is working on deposits or on overburden. 
The paddock, or working area, in which the dredger is 
to work is excavated by hand to a sufficient depth to 
float the dredger when water has been admitted, and 
the hull, in which the pumps and other machinery within 
it have already been erected, is then launched from the 
side and the superstructure erected. As the paddock is 
extended in the course of dredging, the dredger is 
moved across the face, as required, by a head line and 
side lines, operated by a mooring winch. 

With this general description of the construction 
and operation of the dredger, reference may now be 
made to Figs. | to 4 on Plate VI, which show, respec 
tively, a side elevation and a plan, a front elevation 
and a section. The bucket ladder, pivoted at its upper 
end, is supported at its lower end by links, carried 
by wire ropes, shown in Figs. 1, 2 and 3, which run 
over supports on the superstructure and are operated 
by a winch, shown at B in Fig. 2 
by Messrs. Francis Morton and Company, Limited, 
Garston, Liverpool, is of bridge construction, and a 
view of it inverted 
manufacture is seen in Fig. 11, page 160. The ladder 
carries the weight of the chain of buckets, and chafer 
bars or guides are provided on its sides and on that of 
the well to take the pressure between the two when 
the dredg:r is being manceuvred by the side lines. If, 
as has been usual with dredgers of smaller size or 
working at a less depth, no further arrangements were 
provided, the chain of buckets would have excessive 
slack and side swing, and the discharge from the 
bucket would be at such a distance from the chute 
into which it should -ip as to result in an exces- 
These inconveniences are 


sive amount of spilling 


The ladder, made | 


while under inspection during | 


| tage, Berks. 
on the ladder is thus taken on a large inverted triangle, 


minimised by carrying the slack of the chain of buckets | 


over a caterpillar track, which can be seen in Fig. 1, 


and is shown diagrammatically on Fig. 5, annexed. | 


A view of the caterpillar while under erection in the 
shop is given in Fig. 12, page 160. 
the track for carrying the bucket chain is formed by 
trays, and works over a close succession of intermediate 
rollers, in an endless chain, carried on the end rollers. 
The path of the bucket pins descending to the bottom 
tumbler is indicated by the line C in Fig. 1. In this 


way the slack of the bucket chain in approaching the 
bottom tumbler is much reduced, a matter of conse- 
quence in particular when dredging at comparatively 
shallow levels 


for otherwise slack would lie on the 


As will be seen, | 
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ground and add largely to the power required in the 
drive. Incidentally, the arrangement also prevents the 
excessive side swing that would be set up otherwise 
in so long a chain, and allows the chute into which 
the buckets empty themselves to be brought nearer 
to the point of discharge. As indicating the relative 
scale of the parts of the structure, and the remarkable 
size of the bucket ladder, it may be observed that the 
caterpillar track shown in Fig. 12 is accommodated 
in the space left open at the top of the inverted view of 
the ladder shown in Fig. 11. 

Another mechanical difficulty resulting from the 
increased depth of digging is the excessive pressure 
which in usual designs would take place between the 
ladder and the well side of the hull, when the dredger 
was pulled across the face by the side lines for the 
purpose of digging in fresh material. The prac- 
tice of pulling direct on to the ladder by the side 





lines, instead of transmitting the pressure through the 
chafers, was rejected as introducing the disaclvantage 
that when the ladder was dredging deep, the side lines 
would be at an impossible angle with the bank. In 
the design that has been adopted, the rope from each 
set of sheave blocks by which the ladder is lifted is 
brought to the end of a gantry head, extending laterally 
in each direction, and best seen at A in Figs. 1, 2 
and 3, Plate VI. The sheave blocks and lifting 
links, which are shown in Fig. 13, on page 160, were 
supplied by the Wantage Engineering Company, Wan- 
As indicated in Fig. 3, part of the weight 


of which the extended gantry head forms the base, 
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Chinese “streaming down” treatment. In order to 


prevent waste of power, the screen, the jigs, the main 
pumps and the engines driving them are put out of 
action while the dredger is working on overburden. 
The usual method of removing the overburden delivered 
by the buckets is to wash them down by a pump, 
driven off the engine which drives the buckets, and 
reserved solely for that purpose. The delivery of this 
pump is into a hinged tipping cross-chute above a 
drop chute, where it meets the overlurden from the 
buckets, and washes it down laterally into the long 
sluice shown at the right-hand end of Figs. 1 and 2, 
along which it is carried some way past the stern of 
the dredger. When the overburden is worked through, 
the tipping chute is swung up out of the way, and 
then forms part of the side plating of the well space, 
so allowing the spoil to fall direct into the drop chute, 
which leads to the revolving screen D. The alternative 
positions of the hinged cross-chute are indicated in 
the diagrams, Figs. 6 and 7, above. 

An alternative method of opening out the paddock, 
for the purpose of increasing its depth and extension as 
required by the dredging operations, is provided by 
the use of a gravel pump, by which the spoil is thrown 
on to any convenient dumping ground other than at 
the stern of the pontoon. Preferably this ground is 
entirely outside the range of the workings on the 
paddock, so as to permit the pond to be taken to the 
required depth with the minimum of forward movement 
of the dredger. In this operation, the water from the 
gravel pump carries the overburden aft to each side of 
the dredger, delivering it into a system of pipes to be 





while the end of the ladder is the apex. When, 
therefore, the dredger is moved laterally by the side 
lines with the bottom tumbler at some depth below 
the water, the tension in the diagonal rope stretching | 
from the ladder end to the extended gantry head 
draws the bottom tumbler across the face, and in this 
way relieves much of the pressure on the chafer bars, 
and reduces the lateral bending stresses on the structure 
of the ladder. 

Coming to the use that is made of the dredger, it is 
to be remarked that in the district for which it is 
intended, no difficulty is found in providing an adequate 
volume of water for hydraulic working. The deposit 
in question is found under a barren overburden, 
extending to a depth of about 60 ft. The plant provides 
for dressing the values by washing them through a | 
revolving screen, 8 ft. diameter by 62 ft. 6 in. long, | 
shown at D in Figs. | and 4, followed by a series of 20 
primary Harz jigs, which can be seen at each side of the 
revolving screen in Fig. 2, and two secondary or clean- 
up jigs, shown at E, also in Fig. 2. The concentrate 
from the secondary jigs is taken ashore for the usual | 





seen at the right-hand end of the pontoon in Fig. 2. 
These are connected to other pipes floating on pontoons, 
through which the material can be discharged in any 
direction, as far away from the dredger as may be desired. 

The course of the dressing operations on board the 
dredger will be best followed in Figs. 1 and 2, and by re- 
ferring also to Fig. 4, which shows a section at frame 99. 
The spoil raised by the buckets falls into the drop chute, 
and is delivered thence into the revolving screen D, 
which rotates at about 6} r.p.m. Here it is sparged by 
high-pressure water from one pump, and, falling into 
a casing which runs below the screen, is distributed 
over the 20 primary Harz jigs, and there treated 
witb water from another pump, in much larger volume 
but at lower pressure. Each jig consists of 4 cells, 
each 4 ft. by 3 ft., and is driven bya separate direct- 
current electric motor, enabling the speeds to be con- 
trolled individually. The tailings are discharged into 
long chutes shown at F in Figs. 1 and 2, and which can 
also be distinguished at the right-hand side of Fig. 4- 
The Harz jigs are formed with curved exit passages, 
clearly shown in Fig. 2, giving the appropriate 
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direction to the discharge current, and the concentrate is 
led by gravity through a chute into the two clean-up 
jigs E, which contain 6 cells each. The product of 
the first cell or cells in the clean-up jigs, according to 
the values in the wash and the extent of concentration 
that is being effected, is sent ashore for final treatment, 
and that of the remainder is discharged into the con- 
centrates sump at the forward end of the pontoon, 
from which it is returned by a small centrifugal pump 
to the clean-up jigs for further treatment. The pump 
is clearly shown in Fig. 1, close to frame 120. 

The amount of material that escapes the above 
treatment by being spilt from the buckets on its way 
up is not large, and could not practically be recovered, 
but, to avoid choking the rollers, it is caught in a spill 
trough running the whole length of the ladder, and 
washed down by water from a centrifugal pump. A 
section of this trough is shown in Fig. 8, while the 
detail attached to Fig. 9 shows the jointing of the 
plates in which the introduction of packing pieces 
enables the ladder-washing pump to deliver sheets 
of flushing water at intervals of 12 ft. At the 
lower end of the ladder the pump is also connected 





to 4 cast-iron monitor nozzles, with loose brass caps, 


deliver 2-in. jets of water, which, in conjunction with the 
manceuvring of the ladder backwards and forwards, 
serve to break up the fall. The spilling that occurs 


| at 485 r.p.m., aad absorbing 100 brake horse-power. 
which blow out on occasion of any fall of earth, and | The ladder wash pump is of 9-in. diameter, delivering 


1,200 gallons per minute against a 75-ft. head, running 
at 600 r.p.m. 
The main gears, driving the bucket chain, were sup- 


at the drop chute is caught in a trough, and run through | plied by Messrs. Scott and Hodgson, Limited, of Guide 
P & go |p 


a launder shown at G, in Fig. 1, of gentle gradient, 


| along which it deposits the heavier particles containing 


values, the remainder going to waste. The stones that 
| are too bulky to be carried by the flow of the water drop 
| out through an oversize chute. 

Centrifugal pumps are employed throughout the 
plant, with suction and delivery of equal diameter ; 
the most important have been supplied by Messrs. 
| W. H. Allen, Sons and Company, Limited, of Bedford. 
|The sparge pump is 16 in. in diameter, delivering 
| 5,500 gallons per minute against an 80-ft. head, and 
the jig pump, of 22-in. diameter, deliver 11,000 gallons 
| per minute against a 30-ft. head. They are mounted on 
a@ common bedplate, and are driven by a common 
pulley at 500 r.p.m., taking 315 brake horse-power. 
+ overburden pump, of 18-in. diameter, delivers 





| each side of the well. 


Bridge, Manchester. They consist of two double trains 
of wheels with cut teeth, there being one double train on 
The first motion shaft is driven 
by a pulley 8 ft. 6 in. diameter by 32 in. face through a 
48 in. Seymour clutch. The third motion shaft carries 
the six-sided top tumbler, and the spur wheels, one at 
each end, are 15 ft. diameter, have 148 teeth, of 33 in. 
pitch and 11} in. face. The speed of the tumbler, 
which is adjusted on the engine, varies from 4 r.p.m. 
to 3} r.p.m., which gives from 24 buckets to 20 buckets 
per minute, the power absorbed being from 200 to 
300 brake horse-power. 

The ladder hoist and main winches were supplied by 





Messrs. Renshaw and Company, Gower House, New- 
castle, Staffs, and are shown in Fig. 10. The ladder 
| hoist winch consists of a main drum, 6 ft. long by 


6,500 gallons per minute against a 38-ft. head, running | 4 ft. in diameter, divided by a central flange, and driven 





150 


by a double train of wheels from two twin engines of 
10 in. cylinder diameter by 9 in. stroke, developing a 


maximum power of 400 b.h.p., and controlled by two | 


brakes. The pull of the two ropes on the drum, when the 
ladder is nearly up, is 50 tons, and the total time of the 
lift is 19 minutes. The mooring winch consists of one 
wide drum for a head line, four smaller drums for side 
lines, and also two general service or spare drums, each 
drum being controlled by a clutch and brake. It is 
driven by a twin engine, developing 30 brake horse- 
power. The control of these winches is effected from 
a platform at the side through a series of signal-box 
levers, in addition to hand wheels for steam valve 
control. The revolving screen, made by Messrs. W. 
Richards and Son, Phenix Ironworks, Leicester, is 
perforated with holes at 1} in. pitch, varying in 
diameter from ¥ in. at the top to } in. at the bottom. 


It is driven by belt through a double train of gears and | 


friction rollers, and absorbs from 50 b.h.p. to 100 b.h.p. 

The plant is driven by steam from a main boiler by 
Messrs. Babcock and Wilcox, Limited, and an auxiliary 
boiler by Messrs. Clayton and Company, of Leeds. The 
main boiler is of the portable cross-drum type, fitted 
with a Green vertical-tube economiser, Babcock and 
Wilcox chain-grate stoker, and soot blowers. It is 
designed for burning local lignitic coal with a calorific 
value of 8,000 B.Th.U. perlb. It has a heating surface 
of 3,950 sq. ft. and grate area of 154 sq. ft. and, under 
draught induced by fan, evaporates 17,000 lb. of water 
per hour at 220 lb. per square inch; the superheat 
is 150 deg. The stoker, economiser scraper and fan 
are driven by separate engines. The auxiliary boiler 
is of the Hopwood type, and evaporates 600 Ib. of 
water per hour at 220 lb. per square inch. It is the 
intention to treat the boiler water before use, the 
precipitate being removed by the unusual method of 
separating it out in De Laval centrifugals, a system 
which preliminary experiments have shown to be 
particularly effective. 

The dredging and pumping engines are of the triple 
expansion type, with expansion governor, and are sup- 
plied by Messrs. W. Sisson and Company, Limited, of 
Gloucester. The dredging engine, which is fitted with 
reversing gear, and Sisson's speed regulator, by which 
the speed can be regulated between 220 and 185 r.p.m. 
without stopping the engine, develops 345 brake horse- 
power at 220 r.p.m., and drives the bucket chain, by 
belt and the overburden pump and auxiliary air and 
feed pumps through a clutch. The pumping engine 
develops 410 brake horse-power at 205 r.p.m., and drives 
by belt the main pumps, rotary screen, and main air 
and feed pumps. A compound 150 brake horse-power 
engine, running at 500 r.p.m., is direct coupled to the 
main dynamo, and a single-cylinder 13} brake horse- 
power engine, running at 750 r.p.m., to the lighting 
dynamo. A compound engine by Messrs. Allen, 
developing 45 brake horse-power at 600 r.p.m., is 
coupled direct to the ladder-washing pump. The 
main and auxiliary air pumps, supplied by Messrs. 
Renshaw, are of the Edwards type, with overhead 
crankshaft and pulley drive, the feed pumps being 
driven off the ends of the shafts. The condensers 
by Mesars. Mechans, Limited, of Scotstoun, are of the 
surface type, with a cooling surface of 1,830 sq. ft. in 
the main condenser and 1,185 sq. ft. in the auxiliary. 
The circulating water consists of the entire supply of 
the pump serving the jigs. 

The motors and generators have been supplied by 
Messrs. Crompton-Parkinson, Limited, Bush House, 
W.C.2, and the control switchgear by The Electrical 
Apparatus Company, Limited, South Lambeth-road, 
8.W.8. The electrical supply is at 250 volts, direct- 
current, and the main generator is a 95-kw. dynamo, 
which runs at 500 r.p.m., with an 8-kw. dynamo for 
lighting, running a* 750 r.p.m., both coupled direct to the 
engine. The jigs and the De Laval plant are run by 
24 240-volt motors, each of 5 brake horse-power, with 
variable speed of from 640 to 800 r.p.m. The concentrate 
pump is operated by a 7} brake horse-power motor, 
running at 650 r.p.m., and the water-softening plant by 
@ 2} brake horse-power motor, at 800 r.p.m. 

A notable feature of this plant is that it was shipped 
in parts and erected on the site without having been 
completely erected and dismantled at the works before 
dispatch. Thus consid :rable economy is found possible 
through great precision in the dimensioning of the 
various units and the location of holes. Actually the 
amount of fitting on arrival has been found to be trifling 
compared with the saving both of money and of time 
involved by avoiding the preliminary assembly and 
dismantling. Another feature worth remarking is the 
ample provision of lifting gear for the purpose of main- 
tenance as well as erection. There is, in fact, as will be 
seen on Figs. 1, 2, and 4, a lifting appliance provided 
for handling every element of the plant that may at 
any time require attention or replacement, an expense 
which is very rapidly repaid by the saving of time when 
any repairs are required. It may be a comment on 
the present course of the price of rubber that a large 
proportion of the chutes throughout the plant are 
lined with pure non-vulcanised crépe rubber. 
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Nors.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 


London Metal Exchange for “ fine foreign 


” and “standard” metal, respectively. 


The prices shown for 


lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 


steel plates and rails, and also for hematite and Cleveland pig-iron. 


The prices given, in the case of steel 


plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 Ib. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


Tae Instrrution oF Etectrricat EnGIneers.—The 
National Certificates and Diplomas in electrical engineer- 
ing, awarded in England and Wales by the Institution of 
Electrical Engineers in conjunction with the Board of 
Education, totalled 890 in 1931, compared with 764 
in 1930 and 656 in 1929. In 1931, ordinary certificates 
numbered 592, higher certificates 279, post-higher certifi- 
cates 8, ordinary diplomas 8, and higher diplomas 3. 


Tue MARKING or ImportEep Aprastves.—The Standing 
Committee appointed by the Board of Trade will hold an 
inquiry at 11.30 a.m. on Monday, February 15, and, if 
necessary, at 10.30 a.m. on February 16, as to whether 
imported abrasive cloth and paper, in sheets, circles, 
bands, strips, or any other form should be required to 
bear an indication of origin. The inquiry will be held 
at the Board of Trade Offices, Great George-street, 
London, 8.W.1, and communications should be addressed 
to the secretary, Mr. E. W. Reardon, at that address. 

CHANGES oF AppRreEss.—The registered office of the 
Institution of Engineers (India) has been removed 
from 8, Esplanade-row, East, Calcutta, to its own building 
at 241/1/1, Lower Circular-road, Calcutta. The Post 
Box No. 669 will remain the same.—The general offices 
of Messrs. Industrial Brownhoist Corporation have been 
transferred to premises at their principal manufacturing 
plant, at Bay City, Michigan, U.S.A. A _ district 
sales office will, however, be continued at 4,403, St. Clair- 
avenue, Cleveland, Ohio. 





instiTrute oF Metats.—The twenty-fourth annual 
general meeting of the Institute of Metals will be held 
at the Institution of Mechanical Engineers, Storey’s-gate, 





London, 8.W.1, on Wednesday and Thursday, March 9 
and 10. Sir Henry Fowler will deliver his presidential 





. 
address at 10 a.m. on the first day, and the papers to be 
read and discussed at the meetings comprise the 
following :—“ Magnesium Alloy Protection by Selenium 
and Other Coating Processes,’’ by Dr. G. D. Bengough 
and Mr. L. Whitby; “The Influence of Temperature 
on the Elastic Behaviour of Various Wrought Light- 
Metal Alloys,” by Dr. F. Bollenrath ; ‘“‘ Some Bronz 
Specimens from the Royal Graves at Ur,’’ by Dr. C. F 
Elam; “The Relative Corrodibilities of Ferrous and 
Non-Ferrous Metals and Alloys. Part III.—Final 
Report. The Result of Three Years’ Exposure at 
Southampton Docks,” by Dr. J. N. Friend; ‘ The 
Age-Hardening of Some Aluminium Alloys of High 
Purity,”’ by Dr. M. L. V. Gayler and Mr. G. D. Preston ; 
“The Behaviour of Single Crystals of Bismuth Subjected 
to Alternating Torsional Stresses,” by Dr. H. J. Gough 
and Mr. H. L. Cox; “The Thermal Conductivity of 
Some Non-Ferrous Alloys,” by Professor D. Hanson : 
“The Properties of Copper in Relation to Low Stresses 
(the Effect of Cold Work, Heat Treatment, and Com 
position). Part I.—Tensile and Compression Tests 
under Short-Time Loading,” by Drs. O. F. Hudson and 
J. McKeown; “ Part II.—Creep Tests at 300 deg. ©. 
and 350 deg. C., of Arsenical Copper and Silver-Arsenical 
Copper,” by Messrs. H. J. Tapsell and A. E. Johnson ; 
“‘ Observations on the Pressure of Fluidity of Annealed 
Metals,” by Dr. H. O'Neill and Mr. H. Greenwood ; 
“The Solubility of Aluminium in Magnesium in the 
Solid State at Different Temperatures,” by Professor 
P. Saldau and Mr. M. Zamotorin; “ Note on the Inter 
action of Aluminium and Water Vapour,” by Dr. RB 


| Seligman and Mr. P. Williams; ‘‘ The Intercrystalline 


Corrosion of Duralumin,” by Messrs. A. J. Sidery, K. G 
Lewis and H. Sutton; and “ The ‘ Fogging ’ of Nickel, 

by Dr. W. H. J. Vernon. The annual dinner will take 
place at the Trocadero Restaurant, Piccadilly Cireus, 
W.1, on March 9, at 7 for 7.15 p.m. 
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4-6-2 TYPE NARROW GAUGE LOCO- 
MOTIVE FOR THE GWALIOR LIGHT 
RAILWAYS. 


l'une 4-6-2 tender locomotive, of which a photograph 
1s reproduced in Fig. 2, is one of eight of a similar 
pattern that have recently been completed by Messrs. 
W.G. Bagnall, Limited, Castle Engine Works, Stafford, 
for use on the Gwalior Light Railways. This system 
has a mileage of 250, and in places the gradients are 
‘s steep as | in 80 with a minimum radius of curva- 
ture of 250 ft., the gauge employed being 2 ft. Four of 
the locomotives will be used on an extension of the line 
which is known as the Ujjain Agar Railway. 

Che wheel arrangement and axle loads of these 
locomotives will be clear from the diagram given in 
Fig. 1, from which it will be seen that the total wheel- 
vase of the engine and tender is 40 ft. 34 in., the 
oupled wheel-base 6 ft. 6 in., and the height from the 
rail level to the top of the chimney 9 ft. 6 in. Outside 
ramming, consisting of one continuous plate on each 
side, is used, while the leading bogie is equipped with 
eels 1 ft. 8 in. in diameter and is compensated. 
The trailing wheels, which are fitted with Contazzi 
sxle-boxes, are 2 ft. in diameter. The diameter of the 
six coupled driving wheels is 2 ft. 9 in. The tender is 
of the eight-wheeled double-bogie type, the wheels 
eing | ft. 8 in. in diameter, and carries 1,500 gallons 
of water and 4 tons of fuel. In working order, the engine 
and tender weigh 27-125 tons and 20-2 tons, respec- 
tively, making a total of 47-325 tons, while, as wil] be 
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seen from the diagram, it was specified that the coupled- 
wheel axle load should not exceed 6 tons. The ratio 
of adhesion to tractive effort is 4 to 1. 

Owing to the conditions under which they will be 
called upon to work, the boilers of these engines have 
the exceptional length of 11 ft. 3 in. between the tube 
plates and an inside diameter of 3 ft.6 in. The total 
heating surface is 722 sq. ft., of which 660 sq. ft. is 
provided by the tubes and Stirling through-bolt 
superheater, and 62 sq. ft. by the firebox. The grate 
area is 12-3 sq. ft. To prevent the formation of scale, 
a Filtrator, which can be seen behind the dome, is fitted. 
This was supplied by Messrs. Filtrators, Limited, 
Fenchurch-street, London, E.C.3, and consists of a 
cast-iron receptacle surrounded by cooling fins. This 
receptacle encloses a cylindrical steel container, which 





| 
as to give a perfectly straight line of motion. The 
fittings include Ross pop safety valves, a feed clack 
box, reversible injectors, and coal-watering and ashpan 
drench cocks, the ashpan itself being of the hopper 
type with doors on both sides. A gunmetal steam 
stand, fitted with a master valve, is placed on the 
firebox and all steam fittings are supplied from this 
stand. Thesmokebox, which is circular, is carried on 
a saddle casting and is exceptionally large. It is fitted 
with a spark arrester. The cast-iron chimney is pro- 
vided with a polished copper top, all the lagging bands 
being of stainless steel. The cab is very roomy and, as 
will be seen, is fitted with two sun louvres on each side. 
Before dispatch the locomotives were inspected by 
Messrs. Robert White and Partners, 3, Victoria-street, 
London, 8.W.1, for the Gwalior Railways. 





is partially filled with linseed. This linseed is treated | 


with steam which, as it condenses, extracts starches in 
the form of colloids. These colloids are then passed 
into the boiler at one side of the firebox and at the 


| REGULATIONS OF THE ASSOCIATION or GERMAN 


| Exrectricians.—The Commercial Councillor to H.M, 
| Embassy at Berlin has forwarded to the Department 


front end of the barrel, respectively, where they coat | Overseas Trade, 85, Old Queen-ctrect, Leadon 
the scale particles and prevent them adhering together. |§.W.1, copies, printed in the English language, of 
The results of this method of feed water treatment are|the regulations of the Association of German Elec- 





said to be excellent. 

Steam is supplied to the cylinders, which have a 
diameter of 11 in. with a piston stroke of 18 in., ata 
pressure of 180 lb. per square inch, the locomotive 
being designed to develop a tractive effort of 10,100 Ib. 
at 85 per cent. of the working pressure. Distribution 
is effected by Wrench restrained piston valves, which 
are actuated by Walschaerts valve gear, designed so 


|tricians (Verband deutscher Elektrotechniker E.V.). 
The regulations refer to the testing of electrical machinery 
and transformers, to insulated wires in high-tension in- 
stallations, to covered wires, and to lead cables for high- 
tension installations. These publications are available, 
on loan, to interested United Kingdom firms, in order of 
| application to the Departments. The reference number 
| A. 11,237 should be quoted in all communications to the 
Department on this subject. 








158 


PERSONAL. 


Automatic TELEPHONE 
Liwitep, Norfolk House, 


MESssrRs. MANUFACTURING 


ComMPAany, 








ENGINEERING. 


(FEB. 5, 1932. 





TENDERS. 


WE have received from the Department of Overseas 


Norfolk-street, | Trade, 35, Old Queen-street, London, 8.W.1, particulars 


London, W.C.2, have changed their name to Messrs. | of the undermentioned tenders, the closing dates of which 


Automatic Electric Company, Limited. 


Moore has been appo 


Mr. G. W.|are given where possible. 
inted deputy-chairman of the | obtained on application to the Department, the reference 


Further details may 


Company, and Messrs. E. A. Mellinger, H. L. Harris and | number appended being quoted in each case. 


D. Johnstone Sinclair and Sir Max Muspratt, Bart., 
have resigned their directorships. 


been appointed Messrs. T. A. Eades, A. F. Bennett, and | enamel. 


J. Nixon. Messrs. E. A. Mellinger and H. L. Harris 
have also resigned from the board of directors of Messrs. 
International Automatic Telephone Company, Limited, 
and Sir Max Muspratt, and Messrs. J. Ferguson and G. 
Nisbett have been appointed directors in their place. 

Messrs. Farmer, STEDALL AND Company, 145-157, 


In their place have | type drinking fountains, of metal 


St. John-street, Clerkenwell, London, E.C.1, inform us | 


that their machine-tool and small-tool department will 
in future be known as Messrs. Stedall-Dowding Machine 
Tool Company, the general manager being Mr. Guy F. 
Dowding. The new firm will also incorporate the 
former business and connections of Mesars. Dowdings’ 
Machine Tool Company, Limited, of Vauxhall, the 
goodwill of this company having been purchased. 

Mr. D. 8. Paxton, after an association extending 
over 20 years with the Brown-Boveri organisation, has 
recentiy joined Messrs. Daniel Adamson and Company, 
Limited, Dukinfield, and has sailed for India in order 
to take over the management of their Indian branch. 

Messrs. E. G. Henrsert, Lowrep, Atlas Works, 
Chapel-street, Levenshulme, Manchester, have fitted up 
a demonstration room at their London office, 28, Victoria- 
street, London, 8.W.1, in which some of their machine 
tools can be seen in operation. 

Messrs. Hick, Harcreaves anp Company, Lourrep, 
Soho Iron Works, Bolton, inform us that Mr. 8. McLean, 
lately director of Messrs. Daniel Adamson and Company, 
Limited, has joined their staff and will take charge c: 
their turbine, turbo-compressor, turbo-blower «ad 
rotary compressor sales. 


CONTRACTS. 


Messrs. THe Marcont INTERNATIONAL MARINE 
Communication Company, Lourrep. Marconi House, 
Strand, London, W.C.2, have received an order from 
Messrs. The Hain Steamship Company, Limited, Cardiff, 
for the latest type of Marconi direction finders to be fitted 
in 14 of their ships. The work of installation is pro- 
ceeding as the ships come into port. The firm is also 
equipping three vessels of Mesers. Elders and Fyffes’ 
fluet, viz., the Aztec, Mazatec and Toltec, with auto alarms 
and wireless direction finders, in addition to their main 
wireleas-telegraph installations. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Coal Trade.—France’s new limitation on coal 
imports has seriously affected the coal trade of South 
Wales Shipments to Italy, too, have fallen off asa result 
of the landing tax and reduced exports to Italian State 
Railways. Many collieries are idle, and those in com- 
mission are compelled to effect frequent temporary 
stoppages owing to the lack of trade. he result is that 
shippers can obtain practically any class of coal at 
schedule prices without difficulty. 

Control of Coal Trimming.—For the last 13 years, coal 
trimming work at Cardiff, Penarth and Barry has been 
under the joint control of representatives of the Shipping 
Federation and the Coal Trimmers’ Union. Super- 
visors were appointed by the Employers’ Clearing House 
and the trimmers, respectively, and the work of loading 
vessels was under the joint control of these officials. The 
trimmers’ supervisors were elected by the men and came 
up for election annually. This, however, was regarded as 
a weak point in the scheme, for it meant that the triinmers’ 
supervisors were dependent on the men for their positions 
and were not able to maintain the discipline necessary 
to secure the quick dispatch essential to attract shipping 
to the South Wales ports. As a result of the desire of 
traders for more effective control of the trimming work, 
the Employers’ Clearing House, representing the ship- 
owners, lave given the trimmers notice of their desire 
to alter the present rulés which provide for joint control, 
so that control of the trimming work shall be solely in 
the hands of the Emplovers’ Clearing House. The 
proposals have been discussed by a joint meeting of the 
interests concerned, but no decision has been reached. 

Docks Traffic-—The sea-borne traffic of the South 
Wales docks in the first four weeks of this year, viz., 
1,970,194 tons, was 503,875 tons more than was handled 
in the corresponding period of last year. This was, 
howover, due to an increese in coal and coke shipments of 
522,469 tons to 1,557,939 tors, as a result of a two-and-a- 
half weeks’ strike of Weish coal miners a year ago, in 
connection with the 7} hours day. Exports as a whole 
were raised by 528,532 tons to 1,716,747 tons, but 
imports were reduced by 24,657 tons to 253,447 tons. 
Imports of iron and steel were, however, raised from 
51,564 tons to 80,130 tons, but of pitwood reduced by 
23,849 tons to 58,173 tons, in co uence of the inter- 
mittent working of the collieries, rrivals of oil also 
fell from 35,423 tons to only 5,351 tons, while imports of 
general merchandise were raised by 24,898 tons to 
55,161 tons. 


Tae Ipeat Home Exursrtion, Otrmrta, Lonpon.— 
The sixteenth Daily Mail Ideal Home Exhibition will 
be held at Olympia, London, W.14, from April 5 to 30 





Street Drinking Fountains.—The supply of 25 street 

nished in white 

The Municipal Commissioners, Singapore (or 
in London); April 25. (Ref. No. G.X. 11,114.) 

Winches for Lorries—A firm at Wellington, New 

Zealand, desires to secure the names of manufacturers 


‘| of winches, made in a single unit suitable for mounting 


on any type of motor lorry, and to be operated essentially 
by the lorry motor. (Ref. No. A.X. 11,249.) 

White Bearing Metals.—The supply of 1,000 kg. of tin, 
8,000 kg. of Babbit metal (Ist grade), 3,000 kg. of 
Babbit metal (2nd grade), and 4,000 kg. of Babbit 
metal (3rd grade). The Lithuanian Railway Administra- 
tion, Kovno; February 18. (Ref. No. G.X. 11,135.) 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—The first month of the year, 
just completed, has not brought forth any increase in 
the demand for steel material, and the Scottish steel- 
makers are still exceedingly quiet. a are 
specifying little at the moment because of the paucity 
of work on hand, while other consumers are only ordering 
supplies enough for their day-to-day requirements. 
oe lines are very scarce and tonnages are small, 
alt}.ough the general inquiry is somewhat better. In the 
black-sheet trade the conditions have improved and 
srders both on home and export account are of 
greater volume. This applies mostly to light sheets, as 
the heavier sorts are moving rather slowly. For gal- 
vanised sheets, the demand for export is fairly good. 
Prices in the meantime are steady, but there is a probability 
of an increase in the cost of raw material and sheets may 
shortly advance accordingly. The following are the 
current market quotations :—Boiler plates, 9/. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; 
black steel sheets, }-in., 7/. 10s. per ton; galvanised 
corrugated sheets (No. 24 gauge), 10/. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of Scot- 
land, and not only are orders exceedingly scarce, but 
inquiries are few and far between. The re-rollers of steel 
bars are quiet and the business going through is not 
remunerative so keen is the competition for orders. The 
current prices are as follows :—Crown bars, 9. 165s. 
per ton for home delivery, and 9. 5s. per ton for export ; 
and re-rolled steel bars, 6/. 5s. per ton for home delivery, 
and 6i. 2s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—There is no evidence of any 
improvement in the state of the Scottish pig-iron trade, 
and makers report a very poor demand. Local consumers 
are not placing business of any importance, and orders 
from overseas are of practically negligible magnitude, 
Prices are unchanged and are as follows :—Hematite, 
68*. 6d. per ton, delivered at the steel works; foundry 
iron, No. 1, 728. per ton, and No. 3, 69s. 6d. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig-iron from Glasgow Harbour for the week ending 
ast Saturday, January 30, was only 129 tons. Of that 
total, 50 tons went overseas and 79 tons coastwise. 
During the corresponding week of last year the figures 
were 34 tons foreign and 14 tons coastwise, making a 
total shipment of 48 tons. 

Railway Wagons for China.—Messrs. Hurst, Nelson 
and Company, Limited, Motherwell, have received an 
intimation that an order placed with them for 60 double- 
bogie steel wagons for the Chinese Government has been 
increased to 100 wagons. 

Shipbuilding.—The Scottish shipbuilding industry is 
still exceedingly = as fresh contracts are non- 
existent, only two having been booked in the month of 
January. The Scottish output for the past month was 
of little account, and only amounted to three vessels 
making 2,004 tons. The launches were :— 





Vessels. Tons. 

The Clyde a oe 2 1,888 
The Forth _ ane — — 
The Tay “ee =e —- — 

The Dee we oh l 116 
Total ws 3 2,004 


There is a fair amount of work on hand in the lower 
reaches of the Clyde, but much slackness and unemploy- 
ment exists in the upper reaches. Up till the present, 
there is no word of the restarting of operations on the 
Cunarder at Clydebank. 


Royal MeEtTeoRoLocicaL Socrety.—The annual 
general meeting of the Royal Meteorological Society 
was held on January 20, at 49, Cromwell-road, South 
Kensington, S.W.7, the President, Mr. R. G. K. Lemp- 
fert, occupying the Chair. The Symons’ Gold Medal, 
which is awarded biennially for distinguished work in 
connection with meteorological science, was accepted 
by the Norwegian Minister on behalf of Professor V. 
Bjerkness, of the Physical Institute of the University, 
Oslo, to whom it had been awarded by the Council. 
The Council for 1932 was duly elected, the new President 
being Professor 8. F.R.S. Mr. Lempfert 


next. The managerial offices of the Exhibition are at /| delivered an address on “ The Presentation of Meteoro- 
Carmelite House, London, E.C.4 | } 





logical Data.” 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Market transactions in 
Cleveland pig-iron are still confined to narrow limits. 
Second hands have little iron to offer, and their dealing 
are almost confined to small sales to overseas buyers, 
as their terms of contract with ironmasters forbid mer- 
chant business with the principal home consumers. The 
limited output is well taken up, and the already low 
stocks are more likely to decrease further than be added 
to. Much of the make continues to go into use at the 
producers’ own consuming works, and the surplus output 
available for sale is barely sufficient for current market 
needs. Ironmasters hope to do rather more business 
with firms in Scotland, though competition by sellers 
of Midland iron for the Scottish trade is still very keen. 
Values remain steady and firm. Makers’ fixed minimum 
figures stand at: No. 1 grade, 6l1s.; No. 3 g.m.b., 58s. 6d. ; 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite.-—No improvement in the East Coast hematite 
branch of trade can be reported. Stocks, though not 
very heavy, are larger than is considered desirable. A 
good deal of the hematite stored is sold, but customers 
are not taking out supplies at anything like the rate that 
could be wished. Merchants have command of substantial 
quantities, and are under no restriction as to the disposal 
of their holdings. They are anxious to reduce these 
and are accepting prices which producers state are much 
below the cost of production. Makers are unwilling to 
admit that market quotations are below the basis of 
ordinary qualities at 64s. 6d., but buyers report that they 
can readily cover requirements on lower terms. 

Foreign Ore.—Nothing new is ascertainable concerning 
foreign ore. Consumers are still off the market. The 
nominal price of best rubio is 16s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke, 
of good average quality, keeps steady at 17s. delivered 
here, though sellers have large stocks and are unable 
to do much business. 

Manufactured Iron and Steel.—Orders for most 
descriptions of semi-finished and finished iron and steel 
are still scarce, but quotations are upheld. The branches 
best employed are those engaged on the production of 
constructional steel. There is just a little more business 
in galvanised sheets. Common iron bars are 10/.; best 
bars, 102. 10s.; double best bars, 11/.; treble best bars, 
112. 108. ; packing (parallel), 81. ; packing (tapered), 10/. ; 
steel billets (soft), 5/. 10s.; steel billets (medium), 
61. 128. 6d.; steel billets (hard), 71. 2s. 6d.; iron and steel 
rivets, 111. 5s.; steel ship plates, 81. 15s.; steel angles, 
8l. 7s. 6d.; steel joists, 8. 158.; heavy sections of steel 
rails, 81. 108. for parcels of 500 tons and over, and 9. 
for smaller parcels; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 71. 17s. .; and galvanised corrugated 
sheets (No. 24 gauge), 91. 10s. 

ag ay prices are easy. Borings are 26s. ; 
turnings, 32s. 6d.; light cast iron, 37s. 6d.; heavy cast 
iron, 42s. 6d.; machining metal, 45s. to 47s. 6d.; and 
heavy steel, 37s. 6d. to 40s. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
totalled 16,728 tons, as compared with 18,442 tons in 
January last year, and 5,012 tons in the pre-war January 
of 1914. Total imports in December last were 14,543 
tons. There was a slight increase in the pig-iron brought 
into the river last month, 527 tons being imported as 
against 473 tons in December. In January, 1931, pig- 
iron unship amounted to 1,682 tons, but in the pre-war 
January of 1914 only 40 tons were imported. 

Iron and Steel Shipments.—Aggregate shipments of 
iron and steel from the Tees last month were the lowest 
of any month since the period of the coal strike in 1926, 
amounting to only 30,293 tons, of which 8,436 tons were 
pig-iron, 380 tons manufactured iron, and 21,477 tons 
steel. Scotland was, as usual, the best customer for pig- 
iron, accepting 3,606 tons, Denmark coming second with 
1,045 tons, and Italy third with 650 tons. The principal 
customers for steel were: India, 2,818 tons; Argentine, 
1,343 tons; and Portuguese East Africa, 1,648 tons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Committee on Tari ffs.—Acting from the —— that 
the introduction of a tariff is an intricate procedure, and, 
if it is to accomplish its object satisfactorily, must be 
undertaken with great care and with a complete know- 
ledge of the requirements of each trade or industry 
affected, Sheffield steelmakers and engineers have formed 
an independent body fully representative of local indus- 
tries the special duty of which will be to watch alllegislation 
regarding the restriction of imports, and keep the various 
local trades informed of all developments of a general 
character. The committee will also render assistance 
to separate sections of trade in the compilation of data 
and statistics which may be uired in drawing up 
views for submission to the responsible departments ot 
the Government. In short, the committee will do 
everything possible to ensure that no action shall be 
taken by the Government affecting Sheffield industries 
without the appropriate local trade being first consulted. 
In constitution, the committee is independent and fully 
representative of local industrial activities. 

Russian Trade Section.—Sheffield is doing an increasing 
amount of engineering work for Russia, and prospects of 
expansion are idered favourable by many trade 
organisers. A movement is on foot locally to form 4 
Russian Trade Section, so that manufacturers can meet 
together and discuss all questions relating to 
with this market, which at one time was one of the 
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largest buyers of certain of Sheffield’s steel specialities. 
It is thought that some form of collaboration with other 
important industrial centres, which have formed similar 
sections, might be found beneficial in considering such 
matters as terms of credit. 

Iron and Steel.—While little improvement is seen in the 
production of bulk steel or in its manipulation at rolling 
mills, forges, and other intermediate departments, there 
is, in the medium and lighter-finished sections, a distinctly 
more hopeful tone. This is largely accounted for by the 
fact that, since the deflation of the pound, a lot of 
business that was going to foreign makers is now finding 
its way to Sheffield. Among such business are orders 
from Italy, France, Spain, Portugal, and Holland. The 
growth of the safety-razor and wafer-blade trade accounts 
for a livelier demand for the latest types of machinery, 
which, to meet local needs, is being manufactured almost 
wholly in the Sheffield district. The same firm of 
cutlers which secured the last annual contract for the 
Irish Free State Army, is to supply the British Army in 
India. This is the first time this latter contract has 
been received in Sheffield. Another welcome feature is 
the increased number of inquiries that are circulating 
from British and foreign sources for a variety of steel 
products. New York distributors are in the market for 
stainless forged steel, and German implement makers 
for springs and hooks. Inquiries have been received from 
Londen for tool sets, and tools specially suitable for the 
bazaar trade. 

South Yorkshire Coal Trade.—Local collieries are 
pressing direct sales of house coal in order to relieve 
growing stocks. In many cases the prices offered are 
distinctly favourable to buyers, but the gross weight of 
deliveries is disappointing when compared with the 
average for this period of the year. This week’s pur- 
chases are a shade stronger than those for last week, 
probably owing to the weather. Steam coal is only a 
moderate market. Contract renewals are under con- 
sideration, but forward business of substantial volume is 
badly needed on both home and export account. The 
market for small coal, though dull in parts, has bright 
features. Moderate supplies are going to the textile 
trades, while there is a fairly healthy demand from 
electricity generators. No changes of moment are shown 
in coke; furnace, foundry, and gas cokes all retaining 
recent rates. Quotations: Best branch hand picked, 
26s. 6d. to 278. 6d.; Derbyshire best house, 22s. to 23s. ; 
Derbyshire best brights, 19s. to 20s. 6d. ; screened house, 
19s. to 20s. 6d.; screened nuts, 17s. to 18s.; Yorkshire 
hards, 16s. to 188.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d. ; nutty slacks, 7s. to 8s. 6d. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook—Although actual business 
moving is extremely limited in almost all sections of the 
north-western iron and steel and kindred industries, 
in some quarters, there is an inclination to take a slightly 
more optimistic view of the future. This is encouraged 
by the possibility of financial movements likely to prove 
beneficial to world trade, and tariff expectations, so that, 
while there is no appreciable development in trading 
circles, hope is entertained of some improvement. in the 
comparatively near future. Meanwhile heavy steel 
manufacturers, in particular, are urgently in need of 
work, and other branches are unfavourably situated. 

The Structural Steelwork Position—Few orders of 
any magnitude are ing in the constructional steel- 
work branch, which is suffering acutely from the recent 
economy measures which have led numerous munici- 
palities and private enterprises to abandon or defer 
development schemes which would ordinarily have been 
commenced in the early part of 1932. Among recent 
contracts placed is one by the Manchester Corporation 
Electricity Committee with Messrs. Skipwith, Jones and 


Lomax, Limited, of Manchester, for steelwork for a sub- 
station at Queen’s Park; and another secured by 
Messrs. The Phoenix Construction Company (Man- 


chester), Limited, for steelwork for extensions to the 
Manchester Corporation Cleansing depot at Blakeley. 
An interesting development is the manufacture by Messrs. 
Sutcliffe, Speakman and Company, Limited, engineers, 
of Leigh, Lanes,, of plant for the recovery of petrol and 
naphtha in the proofing industry. One plant has been 
installed at a Hollinwood (Manchester) mill, and orders 
are on hand, it is stated, for further plants for two 
Manchester firms. At Castleford, Messrs. J. L. Rodger 
and Sons, Limited, have been entrusted with extensions 
and alterations, including the erection of a new pumping 
station, at the Castleford sewage disposa] works. Motor 
vehicle manufacturers continue to benefit from the 
decision of municipalities to substitute omnibuses for 
tramways on their local transport system, and Messrs. 
Leyland Motors Limited, o Leyland, near Preston, 
have secured an order for the supply of 10 Titan chassis 
at 9181. each, and four Lion chassis at 8051. each. The 
bodywork contract has been placed with Messrs. The 
English Electric Company, Limited. Rochdale Corpora- 
tion, it is reported, is shortly to place orders for a further 
12 motor omnibuses, and hope is entertained that a local 
firm will benefit. 

Support for Lancashire Development Board.—Man- 
chester will, it is expected, contribute 9,000/. in the next 
three years towards the Lancashire Development Board, 
which has been formed to attract new and diverse indus- 
tries to the area. The Parliamentary Committee of the 
Council is recommending the City Council to make a 
donation, and it is believed that the City Council will 
sanction @ contribution of one-eighth of a penny rate, 
which is equivalent to 3,000/. per annum. way works 


in the area are rather busier than of late now that a 
commencement has been made with 1932 development 
programmes recently announced by the leading companies. 





NOTICES OF 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1, Informal Meeting. Discus- 
sion on “ Pile-Driving Plant,” by Mr. C. H. Woodfield, 
Yorkshire Branch: Thursday, February 11, 7.30 p.m., 
Hotel Metropole, Leeds, Thomas Hawksley Lecture. 
“The Mechanical Aspects of Electricity,” by Mr. Ll. B. 
Atkinson. Last Midlands Branch : Friday, February 12, 
7 p.m., Cecil Rooms, Park-road, Peterborough. ‘Joint 
Meeting with Peterborough Engineering Society. ‘‘ The 
Principles of Works Management,” by Mr. T. G. Rose. 

Junior InstrTuTION oF ENGINEERS.—To-night, 7.30 

m., 39, Victoria-street, S.W.1. “ Notes on Hydraulic 
nstallations in New Zealand,” by Mr. H. L. Lamburd. 
Friday, February 12, 7.30 p.m. “ Epicyclic Trans- 
missions,” by Major W. G. Wilson. 

InsTITUTE OF British FoOUNDRYMEN.—Wales and 
Monmouth Branch: Saturday, February 6, 6.30 p.m., 
Technical College, Newport. ‘“ Black Sands,” by Mr. 
B. Hird. And at Lancashire Branch, Burnley Section : 
Friday, February 12, 7.15 p.m., Municipal College, Burn- 
ley. Middlesbrough Branch: Friday, February 12, 
7.45 p.m., Cleveland Scientific and Technical Institute, 
Middlesbrough. ‘“‘Some Aspects of Modern Foundry 
Practice,” by Mr. F. Griffiths. West Riding of Yorkshire 
Branch: Saturday, February 13, 6.30 p.m., Technical 
College, Bradford. ‘Some Physical Properties of Cast 
Iron,”’ by Dr. H. W. Swift. 

INSTITUTE OF TRANSPORT.—Monday, February 8, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “The Problem of Road Finance 
in its Relation to Central and Local Government and 
Road Users,” by Mr. A. Hacking and Mr. W. R. Jeffreys. 
Newcastle-on-Tyne and District Section: Friday, February 
12, 7.30 p.m., Station Hotel, Newcastle-on-Tyne. ‘ The 
Effect of the ‘Economic Blizzard’ on Transport,” by 
Mr. R. Bell. 


INSTITUTION 


MEETINGS. 


oF ELectricAL EN@rmNerers. North- 
Eastern Centre : Monday, February 8, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. “ Electrically Driven 
Underground Conveyors in Coal Mines, and Their 
Economic Advantages,” by Mr. W. B. Hird and Mr. J. B. 
Mavor. And at London: Thursday, February 11, 
6 p.m., Victoria-embankment, W.C.2. North-Western 
Branch : Tuesday, February 9, 7 p.m., Engineers’ Club, 
Manchester. Faraday Lecture. “‘ Everyday Uses of 
Electricity,” by Professor J. K. Catterson-Smith. 
London Students’ Section : Friday, February 12, 6.15 p.m., 
Victoria-embankment, W.C.2. “‘ Mercury-Are Rectifier 
Phenomena,” by Mr. H. H. Taylor. 

INSTITUTION OF THE RuBBER INDUSTRY.—Monday, 
February 8, 7.30 p.m., First Avenue Hotel. High Holborn, 
W.C.1. “The Vibration of Buildings and the Possi- 
bilities of Rubber as a Useful Shock Absorber,” by Mr. 
H. C. Young. Wednesday, February 10, 7.30 p.m. “* The 
Relation of Laboratory Testing to Service,” by Mr. R. P. 
Dinsmore. 

INSTITUTE OF METALS.—Scottish Local Section . 
day, February 8, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. “ Aluminium Silicon Alloys—Their Properties 
and Some Applications,” by Mr. R. B. Deeley. Swansea 
Local Section : Tuesday, February 9, 6.15 p.m. Y.M.C.A., 
Swansea. ‘“‘ Zinc—The Utility Metal,’ by Mr. E. Evans. 
North-East Coast Local Section: Tuesday, February 9, 
7.30 .m., Armstrong College, Newcastle-on-Tyne. 
Joint Meeting with Institute of British Foundrymen, 
Newcastle Branch. ‘“‘ Some Causes of Unsoundness in 


Non-Ferrous Alloys,” by Mr. N. P. Allen. London 
Local Section: Wednesday, February 10, 8.15 p.m., 
Northampton Polytechnic Institute, St. John’s-street, 


E.C.1. Joint Meeting with Electroplaters and Depositors’ 
Technical Society. ‘‘Some Recent Advances in Pro- 
tective Coatings on Metals,’ by Mr. H. Sutton. Sheffield 
Local Section: Friday, February 12, 7.30 p.m., The 
University, Sheffield. “‘Spectrographic Methods of 
Chemical Analysis,” by Dr. H. W. Brownsdon and Mr. 
E. H. 8. van Someren. 

Royat InstrrvutTion._-Tuesday, February 9, 5.15 
p-m., Albemarle-street, W.1. ‘‘ Crysta' Analyses,” by 
Mr. G. Shearer. Friday, February 12, 9 p.m. “ Petro- 
leum,” by Sir J. Cadman. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, February 9, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “ Displacement Pumping as 
Applied to Oil Wells,” by Mr. A. Millar. 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, Febru- 
ary 9, 6 p.m., Great George-street, 8.W.1. ‘The Works 
for the Augmentation of the Supply of Water to the 
City of Capetown, South Africa,” by Mr. D. E, Lloyd- 
Davies. ‘The Construction, Testing and Strengthening 
of a Pressure Tunnel for the Water Supply of Sydney, 
N.S.W,” by Mr. G. Haskins. Yorkshire Association : 
Wednesday, February 10, 7.30 p.m., Bradford. “ Struc- 
tures and Economy of Material,” by Mr. J. B. M. 
Hay. Manchester and District Association: Thursday, 
February 11, 6.45 p.m., Manchester Literary and Philo- 
sophical Society, 36, George-street, Manchester. “‘ Pressed 
Steelwork in the Automobile Industry,” by Mr. J. C. 
Arrowsmith. 

InsTITUTE OF Marine ENGINEERS.—Tuesday, Feb- 
ruary 9, 6 p.m., 85, The Minories, E.C.3. “A New 
Theory of Screw Propeller Action and its ——— 
to the Unislip Propeller Design,” by Mr. A. Kari. 
Junior Section: Thursday, February 11, 7 
matograph Films, “ The Construction of Tur 
tors ” and “‘ The Penal|ta Colliery.” 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, February 9, 7.3) p.m. King’s Head 


-m., Kine- 
Alterna- 





Hotel, Coventry. “ Epicyclic Gearing,” by Major W. G. 
Wilson. 


Mon- | 





SHEFFIELD METALLURGICAL AssoctaTIon.—Tuesday 
February 9, 7.30 p.m., 198, West-street, Sheffield 
“* Metal Spraying,”’ by Mr. K. Gray. 

INsTITUTION OF HEATING AND VENTILATING EN- 
GINEERS.—Wednesday, February 10, 2.30 p.m., Hotel 
Russell, Russel-square, W.C.2. Annual General Meeting. 
Presidential Address by Mr. J. W. Cooling. ‘Control of 
Heating Systems,” by Mr. L. J. Fowler. 

INSTITUTION OF ENGINEERING INSPECTION.—Wednes- 
day, February 10, 5.30 p.m., Royal Society of Arts, 
John-street, Adelphi, W.C.2. “ Reinforced Concrete 
Inspection,” by Mr. O. Borer. 


INSTITUTE oF FuEL.—Wednesday, 
6.15 p.m., Cutter’s Hall, Sheffield. Joint Meeting with 
Sheffield Chamber of Commerce. “The Utiiisation of 
Coke-Oven Gas in the Iron and Steel Industry,” by 
Dr.-Ing. H. Lent. 

INSTITUTION OF PropucTION ENotneERs.— Luton, 
Bedford and District Section : Wednesday, February 10, 
7.30 p.m., Red Lion Hotel, Luton. ‘“ Overheads and 
Production,” by W. G. Groocock. London Section: 
Friday, February 12, 7.30 p.m., Society of Motor Manu- 
facturers and Traders, Limited, 83, Pall-mall, S.W.1. 
“ Rate Fixing,”’ by Mr. 8. Gilbert. 

Roya Socrety or Arts.—Wednesday, February 10, 
8 p.m., John-street, Adelphi, W.C.2. “The Craft of 
the Decorative Iron Worker,” by Mr. J. A. R. Stevenson. 

Royat AERONAUTICAL Socrery.—Thursday, Feb- 
ruary 11, 6.30 p.m., Royal Society of Arts, Joln-street, 
Adelphi, W.C.2. ‘“ Mechanical Tests on Aircraft Struc- 
tural Components,” by Mr. I. J. Gerard. 

INSTITUTION OF STRUCTURAL ENGINEERS.——Thursday, 
February 11, 6.30 p.m., 10, Upper Belgrave-street, 
S.W.1. “Heat Insulation in Cold Storage Construce- 
tion,” by Dr. E. Griffiths. ‘“ Pre-Cooling. Facilities for 
the Fruit Export Trade,” by Mr. E. A. Griffiths. 

Nortu-East Coast Institution oF ENGINEERS AND 


February 10, 


SHIPBUILDERS.—Friday, February 12, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. “The Prevention and 
Insulation of Noise,” by Dr. E. G. Richardson. (Craduate 


Section : 7 p.m., Armstrong College, Newcastle-on-Tyne, 
Joint Meeting with Institution of Electrical Engineers, 
Student Section. ‘“ The Trend of Modern Power Station 
Design with Particular Reference to Prime Movers,” by 
Mr. J. H. L. Tucker. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.— Manchester 
Centre: Friday, February 12, 7 p.m., Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. ‘“‘ Mechanical Breakdown,’ by Mr. L. W. 
Schuster. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
February 12, 7.15 p.m., Engineer’s Club, Manchester. 
“ Budgeting Control in Engineering Manufacture,” by 
Mr. H. Wilmot. 

KEIGHLEY ASSOCIATION OF ENGINeERS.—Friday, 
February 12, 7.30 p.m., Queen’s Hotel, Keighley. 
“Hydraulic Transmission Applied to Machine Tools,” 
by Mr. C. L. Forbes. 

Ramway Cius.—Friday, 
Royal Scottish Corporation 
Annual General Meeting. 
Mr. K. Brown. 

Socrety or CHemicaL InpusTRy, CHEMICAL ENGIN- 
EERING Group.—Friday, February 12, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W.1. ‘‘A New 
Method for Measuring the Mechanical Properties of 
Metals,” by Mr. L. H. Hounsfield. 


February 
Hall, 


Presidential 


12, 7.30 p.m., 
Fetter-lane, E.C.4. 
Address, by 


Output oF Marne MAcHInery, 1931: ADDENDUM.— 
On pages 73 and 104 ante, we gave our annual summary of 
marine propelling machinery outputs for 1931. The 
marine work delivered by Messrs. W. Sisson and Com- 
pany, Limited, Elmbridge-road, Gloucester, during last 
year, constitutes an addition to our lists. This comprised 
one set of 80-i.h.p. triple-expansion engines for a Thames 
passenger launch and triple-expansion engines for tin 
dredgers, aggregating 1,820 i.h.p. 


Tue “ Yorxsurre Post” Trape Review.—The 
annual Trade Review issued by The Yorkshire Post, 
comprises 48 pages, in which are discussed the position, 
during the past twelve months, and the future prospects, 
of the various industries of Leeds, Hull, Bradford, 
Huddersfield, and other towns in Yorkshire and the 
Midlands. Numerous articles dealing, from the national 
point of view, with such subjects as finance, insurance, 
agriculture, railways, iron and steel, and wholesale 
prices, are also included. The offices of The Yorkshire 
Post are at Change-court, Albion-street, Leeds. 





THe AUSTRALIAN Iron AND STEEL INDUstrY.—Some 
particulars of the activities of Messrs. Broken Hill 
Proprietary, Limited, in the manufacture of iron and 
steel were given recently in the course of a speech, in 
Sydney, by Mr. R. H. M. Rowe, general sales manager 
of the Company. The first rail was rolled in the Company’s 
works at Newcastle, New South Wales, in 1915, and 
since this date 3,500,000 tons of pig-iron, 3,600,000 tons 
of wrought iron, 960,000 tons of rails, and large quantities 
of other iron and steel products had been manufactured, 
besides 6,500,000 gallons of benzol—a coke-oven by- 
product. Mr. Rowe stated that the Australian com- 
panies, and the Australian subsidiary companies of 
leading concerns in the United Kingdom, at Newcastle, 
were producing the entire Australian requirements in 
iron and steel wire, wire netting, and sheet iron. It 


was estimated that the iron-ore deposits at Iron Knob 





and Tron Baron, South Australia, contained 250,000,000 
tons of ore at surface, 
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Head Office— 
|in the Journal, of this meeting, as “ important.” 
| The documents sent out to members this week show 
|it really to be far more than this. 

We have ourselves consistently recommended 
such a visit for two reasons. Primarily it should 


| it has allowed itself to go, has been the description, | 


appeal to all who have the prestige of the Institution 
at heart. That body claims to be the parent 
institution of the mechanical branch of the profes- 
sion, and boasts of a roll of about 11,000 names. 
Obviously it is its bounden duty in these days of 
internationalism, to take its proper place, not only 
in the life of our own country, but in that of the 
world around us. This it can only do by mixing 
with other people, exchanging views with them 
regarding mutual problems, and in every way 
broadening the sphere of its influence, in view of 
the great dependence of modern civilisation upon 
the efforts of the profession it represents. While 
we would place this aspect of the matter in the 
forefront, since the Institution is a professional 
body, and holds its charter in virtue of this fact, 
we welcome the present co-operation of the British 
Engineers’ Association, since times are exceptional in 
more than one respect. We have constantly urged 
greater business intercourse with the Dominion, 
and in some instances have heard of gratifying 
results having attended such efforts. But much 
more remains to be done, and now undoubtedly is 
the time to do it. 

Mr. Taylor points out that the Ottawa Conference 
will be held shortly before the date of the visit 
will probably still be sitting at the time. It will 
be the object of that Conference to work out plans, 
or at least lay the foundations for securing economic 
unity within the Empire. It is obvious, as Mr. 
Taylor shows, that if the Dominions are destined to 
send us food products and raw materials, we must 
in return furnish them with complementary supplies. 
While we must, of course, recognise the legitimate 
desire of the various parts of the Empire to develop 
themselves to the utmost, if full advantage is to be 
taken of our great resources, it must be realised 
that there must be both give and take, in order that 
our internal trading may be made to balance. It 
would thus appear to be necessary for commerce to 
be developed between us in lines which we are all 
best able to supply, and to endeavour, if possible, 
to establish co-ordination rather than accentuate 
competition. The time for this, as regards Canada, 
is exceedingly opportune. Not only will the 
Ottawa Conference bring to Canada statesmen from 
all parts of the Empire, intent upon developing 
mutual service, but, through these times of difficulty, 
the desire for co-operation between the Dominion 
and the Mother Country has become greatly 
intensified in Canada. A further stimulus is added 
by the financial situation, since the rate of exchange, 
together with import duties, has made business for 
Canada in certain directions absolutely prohibitive. 
Striking proof of the effect ot these influences is 
found in the fact that business men, formerly 
representing United States firms in Canada, have 
recently visited this country, with the object, if 
possible, of replacing American by British agencies, 
owing to the extinction of their previous business. 
This should be borne in mind in considering Professor 
Allcut’s excellent review of Canada as a possible 
market, now in the hands of members of the 
Institution, through the courtesy of the British 
Engineers’ Association. Professor Allcut has not 
only given a very pertinent summary of general 
conditions, but has gone into details of various 
branches of business in which engineers may be 
expected to have a special interest. In many cases 
he points to possible openings ; in others he is less 
hopeful ; but even in these we would ask our readers 
not to be unduly discouraged without personal in- 
vestigation, since the change we have just remarked 
upon has only taken real effect since Professor 
Allcut’s article was compiled. It is thus quite 
possible that the situation now is really somewhat 
more favourable than appears from this excellent 
report. 

The proposed visit cannot fail to be of value in 
many ways. It will enlarge the horizon of members 
themselves, and of that, and the prestige, of the 
Institution they represent, for which reason alone 
it is to be commended. It will help to convince the 
general public of the Dominion that Great Britain 
still claims a prominent place in the engineering 
world, although Canada has grown up largely, for 
one reason or another, to regard the United States 
as the real cradle of all industrial progress. How 
important this aspect is is seldom realised in this 
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country. The older generation of engineers in the 
Dominion are well aware of the influence British 
engineering has had on the world, but the present- 
day youth have been unavoidably under American 
influence. They have been brought up on American 
text books and technical journals, have read Ameri- 
can advertisements, have bought American products, 
gained their experience in American plants, and 
when they have wanted to look into any matter 
related to the profession or to business, they have 
taken the cars to some American city where they 
have naturally been met with open arms. Individual 
visits by engineers from this country can only offset 
such natural tendencies by private influence as 
opportunity occurs, but it seems to us that the visit 
of a strong contingent of engineers in a corporate 
capacity cannot fail to put things in a better pers- 
pective. The Institution will be received, as Colonel 
Vanier said last Friday, in the most cordial and 
hospitable manner, and we must hope that the party 
will be representative of our very best, so that it 
may deservedly accept the honours which will fall to 
it, and carry them in a manner creditable to the 
whole body and calculated to create a feeling in the 
breast of the young Canadian, not only that we 
still hold up our head among others, but also deserve 
their regard and respect, and are worthy allies in 
the great struggle facing the whole Empire. 

Endeavours to enlist interest in the proposed 
visit have been met with a variety of replies. While 
some have been enthusiastic, others, we regret to 
say, have been the reverse. Some have told us that 
they had nothing to gain by the trip, others that they 
were not interested in the Canadian market ; others, 
again, that they could not spare the time, or, not being 
able to afford it, could not recommend others to go. 
We have done our best, on former occasions, and 
again above in this article, to put the matter on a 
higher plane. Surely this is a case in which some 
members at least might put their Institution first, 
if they do not think personal advantage sufficient 
to decide them in a favourable sense. Others, 
perhaps, may combine the advantages to the Institu- 
tion with something to themselves, for undoubtedly 
here is an opportunity such as may never recur in 
our lifetime, if ever. As to those who for one reason 
or another feel they cannot go themselves, and 
therefore cannot advise others to do so, we would 
remind them that that is not the way we won the 
war. Many there were then who would willingly 
have gone had they been able, but, being hindered 
from unfitness, age or other handicap, they did not 
surely sit sadly at home bewailing their inability to 
help. What they did was to encourage in every way 
possible those more happily placed than themselves, 
urging them to answer the call of their King and 
Country, and in many cases carrying on with a 
double burden so that another might be released. 
Could not something of this old spirit be revived 
among members of our Institution? Let us see, if 
by some sacrifice even, we cannot make this venture 
a success, and, if it is not possible in all cases for 
seniors to take part, let us make it so, as Mr. Taylor 
suggests, for our young men to go. Mr. Taylor says 
it will inspire them for a lifetime. It will do more, 
for the heritage of the future lies with them and 
their attitude towards the Empire. 


MARKETS FOR BRITISH STEEL. 


By his discovery of the process of steelmaking 
associated with his name, Sir Henry Bessemer must 
be given credit for much of the industrial ascendency 
of the United Kingdom in early days. At that time 
the ores containing phosphorus in quantity, the most 
commonly obtainabk in the Central European 
countries, were difficult to treat for steel production, 


and the supremacy o: the British steel industry | 


became assured. Later, another of our countrymen, 
S. G. Thomas, by his resourcefulness, overcame 
the troubles encountered by the steelmaker in the 
elimination of the objectionable constituent, and 
made available to the world the means of making 
good steel from the great available resources of 
inferior ore, which had formerly been neglected. 
Production of steel in competition with the British 
output then increased in Germany, France and 
Belgium at very rapid rates, while the United States 
of America developed the industry with such enter- 





prise that by the year 1886 she first overreached the 
British tonnage and has maintained her lead ever 
since ; her output now being something of the order 
of six times that of the United Kingdom. Germany 
by 1893 had also outpaced the British steelmakers, 
and has since then always maintained a considerable 
margin, though a much smaller one than the Ameri- 
can. In the year 1930, we learn from Statistics of 
the Iron and Stel Industries, published by the 
National Federation of Iron and Steel Manufacturers, 
the world production of steel in units of millions of 
tons was 93-33. Of this, the United Kingdom made 
but 7-33, Germany 11-36, France 9-30, and the 
United States of America 40-70. Thus from its 
position of early supremacy, Great Britain has been 
compelled to fall back to the fourth place. This 
has not resulted from any deterioration of the quality 
of the products for, indeed, standards have been 
established which have ensured that purchasers 
and users know exactly what are the physical 
characteristics of the materials. The low position 
of the United Kingdom amongst the steelmaking 
countries of the world is thought by many to be 
entirely due to the artificial control of markets by 
means of tariffs on the one hand, and the unrestricted 
entry of steel and other commodities into Great 
Britain, on the other. Every other country has 
preserved its markets for its home-produced steel 
and got rid of any surplus, the production of which 
was dictated by considerations of reducing the cost 
per ton of the entire output, by placing it on the 
markets of Great Britain. This has always meant 
that the steel producers of the United Kingdom 
were in a state of uncertainty regarding the prices 
that steel could be expected to command at any 
time, and necessitated the greatest caution in dealing 
with decisions regarding output. Such worries the 
foreign producers were free from. They were immune 
from the intrusion of acceptable offers in their 
markets from outsiders, for the systems of tariffs and 
subsidies were calculated to make such activities im- 
possible. To-day the British iron and steel industry 
is confronted with very troublesome conditions, 
alike distressful to the 41 per cent. of the 234,320 
insured workers in the industry, who were idle in 
1931, and to the owners, whose position is indicated 
by the fact that only 125 blast furnaces were in 
service at the beginning of that year, while the other 
231 remained idle. The recent economic dis- 
turbances have led to a widespread idea that the 
advocacy of artificial regulation of markets by 
tariffs can no longer be looked upon as an activity of 
a purely party nature, but is a matter of national 
interest, essential to the restoration of trade and 
employment. The imposition of duties on foreign 
steel is regarded by many industrialists as the first 
step in the removal of the fetters of the British steel 
industry. Preferential treatment by the Dominions 
and Colonies and by certain other markets is 
anticipated as a result of reciprocal adjustments. 
Assuming that a policy of this kind is put into 
effect it is of interest to consider what is the absorb- 
tion capacity of these markets, their local production 
and the nature of existing tariffs. 

The British Dominions overseas have always 
proved good markets for steel from the United King- 
dom, but their demands have been reduced in recent 
times, through the prevailing economic troubles 
and the attempted building up of a local industry 
behind tariff barriers. India imported 883,600 tons 
| of iron and steel from Great Britain in 1914, i.e., two- 
joo of her supply from overseas. In 1930, the 
home country supplied but 503,982 tons, one-half 
‘of present requirements. Belgium has gained a 
footing in the market and now holds more than 
one-third of the trade. Her principal supplies com- 
| prise bars, girders, angles and railway rails. On 
‘some of these products the United Kingdom has 








enjoyed a preference, the duties generally represent- 
ing 17 per cent. ad valorem, with an addition of a 
tonnage charge for non-British material varying | 
from Rs. 12 to 15 per ton and in some cases 
Rs. 26 per ton. Since the end of September, 1931, | 
a surtax of an additional 25 per cent. of the standard 


duties has been exacted. No preference was given | 
to British producers in the brightest qualities of | republics 31,000 tons. 


of special steels, or coated, or polished, and railway 
rails of 30 lb. weight per yard or more, were in the 
same category. With reference to the latter men- 
tioned classification it is of interest, and of the 
greatest concern, to note that the United Kingdom 
supplies of rails, chairs, sleepers and fishplates fell 
from 249,330 tons in 1914 to 30,968 tons in 1930. 
Meanwhile the Belgian supplies jumped from 6,257 
tons to 64,330 tons. Clearly the iron and stee! 
requirements of India from overseas afford a pos- 
sible scource of bargaining in any system of arti- 
ficial regulation of trade. 

Australia affords another instance in which local 
industry is being increased behind tariff barriers 
and importation being reduced. In every grade 
of iron and steel a British preferential tariff exists, 
which is generally about 55 per cent. of the general 
tariff. Imports from New Zealand and Canada 
into Australia do not come under this preference 
scheme but are the subject of special treaties. Of 
the 371,564 tons of her total importation of iron 
and steel in 1930, Australia took 338,858 tons from 
the United Kingdom. There was thus less than 
one-tenth of the market divided between the other 
producers of the world. New Zealand presents 
an open door to practically all British iron and steel 
products and imposes ad valorem duties of from 10 
to 40 per cent. on the supplies from elsewhere. In 
certain classes of piping and tubes duties are 
imposed on British goods, but they are 20 per cent. 
less than those applying to similar articles from 
other lands. Naturally, the market is largely in the 
hands of United Kingdom producers. In 1929, 
148,623 tons were British out of a total importation 
of 175,648 tons. Generally speaking, South Africa 
also affords a fine market for British iron and steel, 
but the general tariff is only 3 or 5 per cent. 
There are exceptions to this, for no preference is 
afforded to the metal requirements for railway and 
tramway equipment, including girders and bridge- 
work. In 1929 the Union absorbed 554,048 tons 
of iron and steel, and 320,838 tons were obtained 
from the United Kingdom. Belgium and Germany 
came next in order of magnitude and _ jointly 
accounted for 196,365 tons. This total was mainly 
due to the great supplies of sleepers, wire, plates 
and sheets taken from these sources. South African 
demands show an annual growth and the importation 
is now more than twice what it was in 1913. For 
that reason the market should appeal to exporters 
as one deserving very close attention. Canada 
takes seven times as much iron and steel from her 
neighbour, the United States, as she does from the 
United Kingdom. The market grows yearly, but 
has not yet reached the standard of pre-war days. 
In most categories a preferencial tariff confers an 
advantage on the British producer, but it is obviously 
not sufficient to counteract the special advantage 
enjoyed by the United States through proximity. 
In 1930, the United States received no less than 
14,086,246/. for her iron and steel exports to Canada. 

The Dominions and Colonies afford valuable 
markets to the iron and steel producers at home. 
They absorbed 1,275,288 tons in the year 1930, 
while foreign countries took 1,231,817 tons, and 
650,820 tons were dealt with in such a way that it 
was impossible to trace the place of their destination. 
It will be of interest to consider some few of the 
other markets outside the Empire. By far the 
greatest business is done in the Southern States 
of America; actually it is on a scale exceeding 
that with the Dominions. In 1930, the Argentine 
was second only to India in the tonnage taken. 
Great Britain supplied one-third of the demands 
of the market, while Belgium, Germany and France 
all did more business there than the United States. 
This is a most valuable market, where British 
influence is so considerable as to ensure supremacy 
in face of much competition. So much has been 
done that it does not seem unreasonable to antici- 
pate extension, especially were bargaining possible 


| over the conditions under which Argentinian produce 


entered our home markets. Brazil found use for 
57,213 tons of British iron and steel in 1930, Chili 
took 20,658 tons, and the other South American 
Japan, a land where steel 


iron bars and rods, nor in steel angles or tees, if | production figures increased every year, still found 
galvanised, tinned or lead-coated. Shapes designed | it necessary to obtain large supplies from abroad. 


for service in reinforced concrete, all forms if made | Germany had pride of place in meeting the demand, 
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with the United Kingdom second. Tariffs are on 
anad valorem basis, and range from 5 to 20 per cent., 
according to category, the only classification allowed 
free importation being scrap metal. Some of the 
European countries also afford good markets for 
British iron and steel products, examples being 
Spain and Italy. Steel manufacture in Spain has 
increased very greatly in recent years. The 
production in 1919 was 241,189 metric tons, in 1930 
it reached 872,569 metric tons. The variation 
in the supplies from abroad is but small in com- 
parison. The principal source of imported steel 
is the United Kingdom; the business done, in 1929, 
beinz almost one half of the total. There is a higher 
and lower tariff system in use, and British traders 
are accorded the preferential treatment of being 
subjected to the lower rate. Italy also has shown 
increased productivity in recent years, but still 
requires to import large quantities of finished steel, 
as well as great amounts of iron ore and scrap. 
She affords one of the best markets for British 
pig iron and a good one for tinned sheets and 
plates. Imports are subjected to a turnover tax 
of 14 per cent., calculated on the c.i.f. value, at 
the time of entry. Tariffs are lower for raw iron 
than for the more finished products, the duties 
increasing with the amount of work done on them. 
All tariffs are quoted in terms of gold lire, but a 
stabilised system of surcharge has been made to 
enable payment in currency. Egypt took 46,417 
tons of British steel in 1930, the principal items 
being railway rails, tinned plates, hoop iron, steel 
sections and struts. Every item amongst steel 
products has a tariff duty imposed upon it, ranging 
generally from low rates for raw iron and for such 
finished materials as railway rails, which are much 
in demand, to greater values for products on which a 
larger amount of labour has been expended. In 
addition to these tariffs, Alexandria, Port Said and 
Damietta impose municipal dues and quay dues. 


NOTES. 
Tue New CuNARDER. 

In a circular issued to its shareholders last week, 
the Cunard Steam Ship Company makes it clear that 
work on the new 1,000-ft. liner has been suspended 
solely on account of difficulty in financing her con- 
struction during the present position of world affairs, 
and has no reference to doubts about the possibility 
of operating her at a profit on completion in 1934. 
Writing on this subject in our issue of January 15, 
we pointed out that although at that time the 
reason for the suspension of work was not clear, 
there was no question but that the building of the 
new boat was in every way justified, and was neces- 
sary if the company was to maintain its position 
in Atlantic passenger traffic. The circular states 
that if the Government could see its way to extend 
financial facilities to the company such as were 
enjoyed at the time of the building of the Lusitania 
and Mauretania, it might enable work on the new 
ship “to proceed at an earlier date than may 
otherwise be found possible.” In view of the present 
condition of the shipbuilding industry, this pro- 
nouncement obviously demands the close attention 
of the Cabinet, although the Prime Minister has 
already stated that no financial aid can be given. 
The assistance provided in connection with the 
building of the Lusitania and Mauretania took the 
form of a loan repayable with interest over 
a twenty-year period. Every instalment was 
promptly paid on its due date, the agreement ter- 
minating as recently as November, 1927. At the 
time of our earlier reference to this subject work on 
the new 60,000-ton French liner was proceeding “ in 
a somewhat faltering fashion.” It is now announced 
that work will have to be suspended unless the posi- 
tion of the Compagnie Générale Transatlantique, 
for whom the boat is being built, improves in some 
way. This again can only mean that it receives 
some form of Government assistance. 


ENGINEERS’ GERMAN CIRCLE. 


The Engineers’ German Circle (Deutscher Inge- 
nieurzirkel in London), held a successful inaugural 
meeting at the Institution of Mechanical Engineers, 


together for mutual instruction English engineers 
who understand German and who wish to perfect 
their knowledge. Arrangements have been made 
for lectures to be delivered in that language at the 
remainder of this session’s meetings, but, if found 
desirable, the position will be reviewed next year 
and different plans made. The movement, which we 
heartily welcome, has received the support both of 
the Institution of Mechanical Engineers and the 
Verein Deutscher Ingenieure, while the German Am- 
bassador has also given it his patronage. On Monday 
evening, the proceedings were opened by Mr. 
L. St. L. Pendred, who said that he could not speak 
too highly of the movement. A knowledge of foreign 
languages was more highly regarded in other coun- 
tries than in our own, but it was not until a person 
could speak a language that he could hope to under- 
stand the personality of the people. After a message 
from Lieut.-Col. Kitson Clark, the Institution’s 
president, wishes for the success of the Circle 
were expressed by Herr E. H. Rueter, on behalf 
of the German Ambassador. Such a body would, 
he said, form a further link in the chain of under- 
standing, which was growing up between the two 
countries, such an understanding as always resulted 
from an interchange of ideas and was specially 
important in the scientific field. The Ambassador 
was only too anxious to assist in the furtherance 
of their objects, and for his part he hoped that 
sometimes they might be able to help him. For 
instance, he was at present engaged on the study of 
a certain schedule, which contained the heading 
“* Tools for engineers and mechanics.” This puzzled 
him, as he had regarded the two terms as being 
synonymous, and he was left wondering whether 
a shoemaker was a mechanic because he used mecha- 
nical tools. A telegram of greetings from Professor 
C. Matschoss, secretary of the Verein Deutscher 
Ingenieure, was read and the good wishes of that 
body were expressed in person by Herr Kocher, 
who said that it was hoped to form a similar circle in 
Germany, with which he hoped English engineers 
visiting that country would put themselves in touch. 
A lecture on “ Allgemeine Anwendung von schnell- 
laufenden Verbrennungs-motoren fiir L nd, Wasser 
und Luft” (Application of high-speed , internal- 
combustion engines on land, water and air), was 
then delivered by Herr Ingenieur Schneider, of the 
Maybach Motorenbau, Friederichshafen. It was 
announced that the next meeting of the Circle 
would be held at the Institution of Mechanical 
Engineers, on Monday, February 29, at 6 p.m., when 
Herr Oberingenieur C. Derschow, Honorary Tech- 
nical Adviser to the Leipzig International Indus- 
tries Fair, would read a paper entitled “ Leistun- 
gen der deutschen Technik, 1931’ (German tech- 
nical progress in 1931). The Secretary of the Circle 
is Mr. H. P. Spratt, Science Museum, London, 
S.W.7. 
Empire Economics AND ENGINEERS. 

The unceasing work of the engineer in the 
British Empire during the past century has surely 
given him some right to voice his views on the 
important questions which the politician and the 
financier have hitherto arrogated to themselves, 
and no doubt most of his hearers agreed with 
Mr. Alan E. L. Chorlton, M.P., when he suggested 
that a panel of engineers should be formed to 
consider the matter of economic union with the 
Dominions and Colonies, in connection with the 
coming Imperial Conference at Ottawa, a union 
on which the industrial future of Britain funda- 


would visit Canada in the spirit of the Prince of 
Wales’s recent speech at the Albert Hall, namely, of 
desiring to help others and of serving their own 
country. Sir Ralph L. Wedgwood, who spoke 
in acknowledgment of this toast, stated he 
had confidence in the future of the steam loco- 
motive. New developments were being tried, and 
the ingenuity of mechanical engineers would find 
fresh means of improving its economy and effi- 
ciency. Lieut.-Colonel G. P. Vanier, Secretary, 
Canada House, also replied, and after reviewing 
the tentative programme for the Canada summer 
meeting, assured members that they could depend 
on a warm welcome and a sincere hospitality. The 
evening closed with a witty speech from Sir J. 
Alfred Ewing, proposing ‘“‘ The Institution.” This 
was fittingly responded to by the President, Lieut.- 
Colonel E. Kitson Clark, who occupied the chair. 


ROAD AND RAIL. 

Deratine with the Final Report of the Royal 
Commission on Transport in our issue of January 16 
last year, we pointed out that a serious defect in 
this Report was that no attempt was made to 
examine, in a proper way, the financial basis of the 


RURAL HIGHWAY COSTS 
IN THE UNITED STATES 
1923 TO 1929. 


Based on data from 
USA. Bureau of Roads. 
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relation between railway and road transport. It 
was nowhere shown in the Report that the 
20,000,0007. a year, which the road transport 
industry was stated to be contributing to the cost 
of the roads, correctly represented the value of the 





mentally depends. The occasion was the annual 
dinner of The Institution of Mechanical Engineers, 
on Thursday, January 28, at which Mr. Chorlton | 
proposed the toast of “The British Commonwealth | 
of Nations.” In response, Major-General The Hon. 
Sir Granville De L. Ryrie, High Commissioner of | 
the Commonwealth of Australia, took an optimistic | 
view of that country’s future, which he believed 
was now making for prosperity. Mr. Herwald Rams- 
botham, M.P., Parliamentary Secretary, Board of 
Education, also responded to this toast, and after 
speaking forcibly on the question of the necessity 
to the country of a definite and effective industrial 
policy, commended the National Certificate scheme 
of the Institution. Mr. William Taylor, in pro- 





on Monday, February 1, Dr. S. J. Davies being 
in the chair. The object of this body is to bring 


posing “ The Guests,” referred tojthe Institution's 
summer meeting for this year. He hoped members 





equipment and service which was being provided 
for it. Although the Royal Commission failed to 
utilise a valuable opportunity to investigate this 
matter in detail, there is no question but that a 
heavy, if undetermined, proportion of the cost of the 
roads is being borne by the taxpayer and ratepayer, 
instead of by the industry for whose convenience it 
is being provided. It is not surprising, therefore, 
that the four British railway companies in their 
views on this Report, which they were invited to 
express by the Minister of Transport, should have 
called attention to this condition. 

The circumstances in which a rival transport 
system has placed the railway industry in a serious 
financial position are not peculiar to this country. 
The same conditions operate in Germany and the 
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United States. In the latter country at least the 
reason is apparently the same as with us—that the 
road system is in effect, being subsidised by public 
money. The state of affairs is excellently illustrated 
in a diagram published in the January issue of 
Engineers and Engineering, the journal of the 
Engineers’ Club, of Philadelphia. The diagram 
is reproduced herewith. From this it will be seen 
that in 1929 only about one third of the cost of 
rural highways was being paid by the motor trans- 
port industry, and that the proportion represented 
by public charges has been increasing since 1923. 

In the discussion of this subject it is usual for 
one party to point out the convenience to many 
industries of being able to ship and receive their 
goods direct in motor lorries operating between 
customer and supplier. It is also pointed out that 
the rapid growth of passenger road transport is 
definite evidence of its value to the public. These 
contentions need not be traversed, but if the present 
position is to be justified it must be shown that the 
value of these road services justifies the public 
subsidy they are now receiving. There is also no 
doubt about the value to the public and to industry 
of the services which the railways provide; it is 
certainly greater than that furnished by road trans- 
port—and if the importance of transport in an 
industrial community is such that road traffic 
should be subsidised, then both justice and ex- 
pediency demand that railway transport should be 
similarly treated. 

Whether road transport could ever have reached 
the position it has if it had had to pay its way is 
doubtful, and it is interesting to speculate as to 
whether the public assistance which this industry 
has received has been a sound investment from the 
point of view of the country as a whole. The 
capital of the railway is about 1,100,000,000/. It 
is impossible to guess the capital value of our road 
system, but, as we pointed out last week 
273,000,000. has been spent on the roads during the 
last five The capital value of the vehicles 
on the roads is difficult to gauge, but there are some 
million private cars in the country which may be 
taken, for the argument, as worth 100/. each; there 
are also about 350,000 commercial vehicles which 
may be assumed to have an average cost of 400/. 
each. These two figures together give a total of 
140,000,0001. A very large proportion of these 
vehicles will have been introduced or renewed 
during the five years under consideration, but 
allowing 20,000,0001. for vehicles carried over from 


years. 


earlier years we arrive at an expenditure of 
393,000,000/. on road transport during the last 


five years, and when this sum is compared with the 
actual 1,100,000,0001. capital of the railway it may 
well be asked if the road transport expenditure is 
justified by the public service it provides. In view 
of the relative extent and value of the services given 
by the two types of transport, it may reasonably be 
questioned whether our road organisation, from the 
broad point of view of the country as a whole, is 
worth the money it costs. 


THE ENGINEERING OUTLOOK. 
VI. 

Ar the beginning of 1931, some promise of more 
settled political conditions in such great markets for 
textile machinery as India, China and South 
America, led to a slender hope that the year would 


TEXTILE MACHINERY. 


show some improvement over 1930. Actually, 
these hopes were disappointed, and far from 
political settlement being realised, the situation 


became rapidly worse in the early part of the year. 
The first half of 1931 thus witnessed new low levels 
of employment and production which have had no 
parallel within living memory. 

The results of the Census of Production for the 
vear 1924 shows that, at that time, the textile 
machinery industry was predominently an exporting 
industry, as it had been in pre-war years. In 1924, 


over 77 per cent. of its production was sold over 
seas, and there is no reason to think that this 
proportion has materially altered. The export 


statistics of this branch of engineering are, therefore, 
of greater importance as an indication of the state 
of the industry as a whole than in almost any other 
branch. 





ENGINEERING. 


of textile machinery exports in 1931 are compared 
with the corresponding figures for previous years. 
There has been a further exceptionally severe 
decline both in the volume and value of these 
exports, the reduction for the whole year being in 
the neighbourhood of 40 per cent. from a level 
which, in 1930, was already 25 per cent. smaller 
than in 1929. The only encouraging feature is the 
very considerable improvement which set in during 
the last quarter of the year, after the gold standard 
had been abandoned in this country. The extent 
of the decline is best seen, perhaps, from the aggre- 
gate figures of volume and value of exports given 
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ing export balances during 1931. France, Germany 
and the Netherlands also took much less than in 
the previous year, while the unsettled condition of 
Central Europe generally is undoubtedly impeding 
the recovery in demand which might otherwise have 
followed the weakening of the sterling exchange. 
In other European countries, the decline was 
relatively less severe. The bulk of the decline 
was in the category of machinery for “spinning, 
twisting and preparatory processes.” Exports of 
machinery for “ weaving and processes preparatory 
thereto, but subsequent to spinning,” more nearly 
maintained the 1930 level, while other descriptions 





in Table IT. actually increased to a satisfactory extent. 


The total value has declined approximately in | 
the same proportion as the volume. During the 


Tasie |.—Exports of Textile Machinery Manufactured in 
the United Kingdom. | 
Monthly ween |, | eee | ee 
olume (1913 ! 
Average 100). per ton. 100). 
Tons. £ 
1913 14,840 100-0 46-5 100-0 
1922— 
Ist Qr 16,624 112-0 141-7 304-7 
2nd ,, 6,286 42-4 166-4 358-0 
3rd ,, 12,924 87-1 139-0 298-9 
4th , 15,631 105-3 124-9 268 -6 
923- 
Ist Qr 13,886 93-6 122-1 262-6 
znd 11,756 79-2 116-5 250-5 
3rd 10,543 71-0 105-6 227-1 
4th 10,034 67-6 106-3 228 -6 
ly24 
Ist Qr 8,256 55-6 105-2 226-2 
2nd ,, 8,798 9-3 105-1 226-0 
3rd ,, 8,530 57°5 102-8 221-1 
4th .. 8,955 60-3 105-1 226-0 
1925 
Ist Qr 1,358 63-1 103-7 223-0 
2nd , 10,055 67°38 1O1-2 | 217-6 
3rd , 10 569 71-2 97-4 209-5 
4th ,, 11,054 74-5 93-6 201-3 
1926- 
Ist Qr 9,390 63-3 95-5 | 205-4 
2nd 7,536 50-8 98-8 | 212-5 
3rd , . 8,174 55-1 97-2 | 209-0 
ith ,, 8,747 58-9 100-9 217-0 
1927 
Ist Qr 8,902 60-6 98-8 | 212-5 
2nd ,, 10,078 67 9 97-3 209-2 
ird ., 9,730 65-6 99-0 212-9 
ith 10,966 73-9 98-5 211-8 
1928 
Ist Or 10,524 70-9 96-8 208-2 
2nd ,, 10,424 70-2 94-7 203-7 
3rd 10,143 68-3 91-5 196-8 
4th 10,646 71-7 as-4 190-1 
1920 
Ist Qr 10,571 71-2 89-8 193-1 
2nd 11,105 74-8 90-8 195-3 
| ird 10,920 73-6 92-5 198-9 
ith 9,589 64-6 95-2 204-7 
1930 
Ist Qr 8,804 oo 95-2 204-7 
2nd 7,834 52-8 97-0 208 -6 
3rd 7,409 49-0 93-3 200 -6 
ith ,, 6,268 42-2 92-3 198-5 
1931 
Ist Qr 4,096 27-6 103-0 221-5 
znd 4,481 10-2 98-2 211-2 
trad 4,349 29-3 98-1 211-0 
ith 5,596 37-7 84-1 180-9 
| Taste I1,—United Kingdom Teatile Machinery Exports. 


Volume Value 





Tons 
1925 123,107 
| 1926 101,541 
1927 4 
| 1928 
1929 
1930 8,628,302 
1931 5,280,713 


earlier part of the year, as will be seen from Table I, 
there was a tendency for values per ton to stand at 
higher levels than in recent years. In the last 
quarter there was, however, a sharp reduction to 
a figure not previously attained since the war. As 
regards individual markets, these all showed 
declines of differing degrees of severity, with the 
exception of South America, the only area in 
which the promise of more stable political condi- 
tions materialised. The largest aggregate decreases 
were recorded for India, China and Russia. As 
regards India, a better sentiment prevailed towards 
the end of the year, but the outlook in China is 
more obscure than ever, having regard to recent 
developments in Manchuria and Shanghai. Russia, 
which is now entering on the fourth and last year 
of the Five-Year Plan, severely reduced her imports, 
either because her programme is, for the time being, 


In Table I, the volume and value per ton | achieved, or owing to her difficulties in establish- 





(1913 = | lock-out, stood at 56 in August. 


As regards the Home market, the earlier part of 
the year 1931 was a period of almost total stagna- 
tion. The percentage of cotton spindles in full 
production, which was usually between 70 and 80 


|in post-war years, dropped during 1930 from 76 to 


58, and in 1931, after running at 40 during the 
From that time 
there was a rapid improvement, and by November 


TaBce III.—Teztile Machinery. 


Retained Imports. 


United Kingdom 





Monthly Index Value Index 
Average. | Volume. | (1913 = | perton. | (1913 = 
100). 100). 
| 
Tons. £ } 
1913 .. ‘ 411 | 100-0 71-6 100-0 
1922— | | 
Ist Qr. 193 47-0 162-0 226-3 
2nd ,, 190 46-2 | 197-7 276-1 
3rd ,, 164 39-9 | 229-8 321-0 
| 4th ,, 164 39-9 206-3 288-1 
1923 
Ist Qr 207 50-4 200-0 279-3 
2nd ,, 154 37-5 192-0 268-2 
3rd ,, 192 46-7 190-8 266-5 
|} 4th, - 193 47-0 190-5 266-1 
| 1924 
| eG Cte 253 j1-6 193-6 270-4 
2nd ,, ‘ 256 62-3 240-0 335-2 
ard, 310 75- 236-5 330 
4th ,, . : 345 83-9 260-8 364-2 
| 1925 
| Ist Qr 302 73-5 242-8 339-1 
2nd ,, 258 62-8 | 233-2 $25°7 
3rd ,, ‘ 333 81-0 191-8 267-9 
ith ., : 346 84-2 233-4 326-0 
1926 
Ist Qr 401 97-6 215-8 301-4 
2nd ,, 485 118-0 163-0 | 227-7 
ard ,, 413 100-5 145-8 | 203-6 
4th 569 138-4 156-7 218-9 
1927— 
Ist Qr. 407 99-0 313-5 
2nd ,, 567 138-0 240-6 
3rd 505 122-9 232-5 
| 4th 615 149-6 262-1 
1928— 
Ist Qr 7380 189-8 197-4 275-7 
2nd , 732 178-1 185-8 259-5 
3rd , 673 163-7 178-5 249-3 
sth 552 134-3 196-2 274-0 
1929— 
Ist Qr 611 148-7 180-3 251-8 
2nd 768 186-9 72-4 240-8 
3rd 642 156-2 180-5 252-1 
4th 863 210-0 170-2 237-7 
1930— 
Ist Qr 564 137-2 *4 236-6 
2nd , 423 102-9 ‘7 266-3 
ard ,, 295 71-8 -O | 315-6 
4th ,, 453 110-2 ‘0 273-7 
1931— } 
Ist Qr. 422 102-7 | 1 258-5 
2nd ,, 411 100-0 7 269-1 
ard, - 380 92-5 > 215-8 
4th ,, , 649 157-9 5 268-9 





the figure was 80. In the woollen industry, the 
Board of Trade Index of Wages paid fell from 85 
in January, 1930, to 60 in August, 1931, but had 
recovered to 80 by November. The severity of 
the depression in earlier months had, moreover, 
|led to the collapse of many textile firms, with a 
|result that the market was flooded with cheap 
second-hand machinery. It would seem, however, 
that this was fairly rapidly absorbed during the 
|last quarter, and that the prospects for 1932 are 
|to that extent unprejudiced as regards the older 
|industry. As regards Rayon, the early part of 
1931 showed no improvement over 1930, but a 
| rapid expansion at the end of the year gives promise 
| that the enterprise of those textile machinery manu- 
|facturers who have laid themselves out, at great 
| expense, to supply the needs of this new industry, 
| will at last be rewarded. 

| The continued decline in net imports during the 
| first three-quarters of the year reflects the stagna 
| tion of the Home market. During the last quarter. 
| the increase was, no doubt, partly attributable to 
the all-round increase in activity, and partly 


' to the anticipation of a tariff. The imposition 0! 
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TABLE IV.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. VALUES (£000’s OMITTED). 





IN 


ENGINE 


ER G. 








—- 1913. 1925. 1926. 1927. 1928. 
| i 
a ie aa —. 
United Kingdom 8,282 | 56-7 | 12,157 | 51-6 9,957 | 47-1 | 11,739 | 47-5 11,623 | 
Germany at 5,255 | 36-0 6,593 | 28-0 | 6,937 | 32-8 | 7,871 | 31-9 9,975 | 
3 404 2-8 2,380 | 10-1 2,142 | 10-1 2,360 9-5 2,642 
France 90 0-6 799 3-4 740 3-5 | 1,095 4-4 1,005 
Switzerland 564 3-9 1,642 6-9 | 1,382 6-5 | 1,653 6:7 | 2,202 
Total 14,595 | 100-0 23,571 | 100-0 {| 21,158 | 100-0 24,718 | 100-0 27,447 | 1 
| | 








TEXTILE MACHINERY. 


TABLE V.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. VOLUME IN LONG TONS. 








1913. 1925. 1926. 1927. 1928. 
United Kingdom 178,074 67-8 123,107 61-5 |, 101,541 56-3 119,299 | 56-4 125,210 
Germany 72,633 27-7 92,709 26-3 | 52,025 28-9 58,716 | 27-8 71,780 
France 1,942 0-7 12,292 | 6-1 | 15,018 8-3 | 19,110 | 9-0 17,498 
Switzerland 10,040 3-8 2,216 | 6-1 || 11,784 6-5 14,341 6-8 18,845 
Total 262,689 100-0 200,324 | 100-0 180,368 | 100-0 211,466 100-0 233,333 | 1 


anti-dumping duties, however, makes it improbable 
that imports will continue toexpand. Their course 
in recent years is given in Table ITI, on the opposite 
page. Outside the Home market, the competitive 
position is made most clear by a comparison of 
international exports, as shown in Table IV. 
declared values of the exports of textile machinery 
from five principal producing countries are given in 
sterling, converted at the average rate of exchange 
for the year. In Table V the available figures of 
volume are given. 


It will be seen that the contraction of world | 


demand for textile machinery is roughly in line 
with the contraction of British exports. The 
British industry’s competitive power would appear 
to have been almost maintained at the worst period 
of the year, while the new circumstances which 
arose at the end of the year may be expected to 
place it at a considerable advantage as against its 
principal competitors. All of these are gold 
standard countries, and it would not be surprising 
if this country were, during 1932, to wrest back 
the lead in this field recently obtained by Germany 
as regards the value of exports. As regards volume, 
the British industry still takes the leading place, 
but the changes in the shares of these countries are 
not great enough to call for comment. 

The prospects of the textile machinery industry 
are notoriously difficult to forecast. It would, 
however, appear that the expectation of an improved 
Home market in 1932 is not mere sentiment. As 
regards world demand generally, there is no reason 
to look for any marked improvement during the 
year, as the adverse factors are at least as numerous 
and weighty as the favourable ones. It is, however, 
reasonable to expect that the British industry will 
enjoy a larger share of such demand as exists. 
If demand remains constant, this means larger 
British exports. There are, therefore, reasonable 
grounds to expect that 1932, in this branch of 
engineering, will be a better year than 1931. 


THE INSTITUTION OF MECHANICAL | 


ENGINEERS 


The | 








iI 








| His Majesty’s Privy Council on December 18, 1931. 
The recent grant of a charter had necessitated the 
revision of the by-laws, and, all the legal proceedings 
having been completed, the status of corporate 
members was now clearly defined. A new branch 
of the Institution, the North-Eastern branch, had 
| been opened at a meeting in Newcastle-upon-Tyne 
/on January 18, the attendance at which was very 
| encouraging. 

| At the request of the President, Mr. Loughnan 
| St. L. Pendred then outlined the conditions govern- 
ing the award of the Seagrave Trophy. The recipient 
must be of British origin, and the trophy would be 
awarded for an action carried out in the spirit of 
adventure in connection with any form of transport. 
The arbitrators were seven in number, and included 
representatives of the Institution of Mechanical 
Engineers, the Royal Aeronautical Society, the 
Society of Automobile Engineers, and the Royal 
Automobile Club. The President then announced 
the names of those members who would retire from 
office, by rotation, at the ensuing annual general 
meeting. The list included himself, and as vice- 
presidents, Professor W. E. Dalby, Mr. R. E. L. 
Maunsell, and Mr. William Taylor; as members of 
council, Mr. Asa Binns, Mr. James Brown, Professor 
E. G. Coker, Colonel A. E. Davidson, Mr. Roy J. 
Glinn (associate member), Mr. H. N. Gresley, and 
Professor A. L. Mellanby. The council had made 
the following nominations: as president, Mr. 
William Taylor; as vice-presidents, Colonel A. E. 
Davidson, Mr. H. N. Gresley, and Mr. R. E. L. 
Maunsell; as members of council, Mr. Asa Binns, 
Rear-Admiral H. A. Brown, Mr. James Brown, 
Mr. Francis Carnegie, Professor E. G. Coker, Major 
P. J. Cowan, Mr. H. L. Guy, Mr. F. C. Johansen 
(associate-member), Professor A. L. Mellanby, and 
Major F. L. Watson. In response to an intimation 
that further nominations would be admissible, the 
names of Mr. W. A. Tookey, Principal G. F. 
O’Riordan, and Professor C. H. Bulleid were put 
forward, 





MECHANISM OF ELectrRic LOCOMOTIVES. 
A paper entitled “The Mechanism of Electric 


\n ordinary general meeting of the Institution of | Locomotives’ was read in abstract by Mr. J. D. 
Mechanical Engineers was held on Friday, January Twinberrow. ‘This is reprinted in abridged form on 


29 


E. Kitson Clark. 


After the transaction of the formal business, 


at Storey’s-gate, St. James’s Park, the chair | page 169 of this issue. 
being occupied by the president, Lieut.-Colonel | 
| Agreeing with the author that in the early days of 
| electric locomotives steam practice regarding frames 


The discussion was opened by Mr. C. H. Lydall. 


the President made appreciative reference to the | and running gear was followed, he observed that 


late Sir Alfred Yarrow, whose death members would 
feel was a great loss to the Institution, of which 
he was an honorary life member. He then went 
on to say that the council had that afternoon decided 
to offer an honorary life membership to Sir Joseph J. 
Thomson, Master of Trinity College, Cambridge, 
and had conferred the same distinction on two of 
the past-presidents of the Institution, viz., Sir 
Vincent L. Raven and Sir Henry Fowler. He had 
to announce that the by-laws of the Institution, 


os passed by the Institution at the special meeting | concerning the electrical equipment. 
eld on October 16, 1931, had been approved by | was, therefore, very opportune. He suggested that 





| this was probably justified at the time, as the 


original electric locomotives did not run at very 
high speeds. But speeds and tractive effort had 
greatly increased since then. For example, in the 
United States there were single electric locomotives 
designed to haul a load of 1,100 short tons at a 
steady speed of 90 m.p.h. on the level. This 
necessitated electrical equipment of 3,750 h.p. 
In such a case the problems involved in mechanical 
design were, generally, more difficult than those 
The paper 








1929. 1930. 1931. 
42-4 11,644 | 38-5 || 8,628 | 40-5 5,281 | 37-5 
36-3 || 12,441 | 41-2 || 8,496 | 39-9 5,503 | 39-1 
9-6 | 2,812 9-3 | 1,781 | 8-4 1,509 | 10-7 
3°7 1,007 3-3 || 788 3-7 643 4-6 
8-0 2,336 | 7-7 1,608 7°5 1,142 8-1 
00-0 30,240 | 100-0 21,296 | 100-0 14,078 | 100-0 

1929. 1930. 1931. 
53-6 126,553 50-6 91,213 52-7 55,567 | 50-3 
30-8 88,004 35-2 98,414 33-7 37,702 34-1 
7°5 16,093 6-4 10,403 6-0 8,283 | 7:5 
8-1 19,563 7°8 13,210 7-6 8,973 8-1 
00-0 || 250,213 | 100-0 || 173,240 | 100-0 |) 110,525 | 100-0 


the question of articulating the bogies of electric 
locomotives originated in the desire to set the body 
of the locomotive itself free from the stresses inci- 
dental to the draw gear, &c., rather than to reduce 
the wear on tyres or rails. ‘To the designs given in 
the early part of the paper he might add the loco- 
motives on the Mexican Railway. These had three 
bogies with a pair of motors each, an arrangement 
which enabled the very sharp curves on the railway 
to be negotiated successfully, the fixed wheel- 
base of any part of the locomotive being short. 
He wondered what was the source of the trouble 
with the Paris—Orleans locomotive mentioned in the 
paper, seeing that similar locomotives had been 
successfully operated in the United States. He had 
noticed, when in that country some eight months 
ago, that the quill-spring method of transmitting 
the motor drive to the axles seemed to be preferred. 
Perhaps the difficulties connected with it and 
mentioned in the paper had been overcome. The 
3,750-h.p. locomotive he had referred to had this 
type of transmission. He hoped the author would 
give the actual experience on which the statement 
that wear of tyres was increased by 50 per cent. 
with independent lateral play of independent head- 
stocks was based. This was followed up in the 
paper by a remark that the wear on the six-wheel 
coupled engines on the 5-ft. 6-in. gauge might be 
even greater. The latest information from India 
as to the freight engines on this gauge was that tyre 
wear on a non-articulated locomotive was less than 
those with articulation. The mileage was, however, 
only comparatively short, 22,000 miles, and the 
test might be considered inconclusive. He would 
like to point out in connection with the last section 
of the paper that the South African locomotives 
were built to the specification of Messrs. Merz and 
McLellan, of whose staff the author was practically 
a member and had had a great deal to do with the 
mechanical design of the locomotives. Messrs. 
Merz and Partners were not concerned until 1927. 
Mr. F. Jackson, in referring to his experiences in 
connection with the testing of the Great Indian 
Peninsula locomotives on the track, said that this 
was done at speeds of about 80 m.p.h. There did 
not appear to be any substantial difference in the 
riding qualities of the three types of passenger 
engine, and it was difficult to decide which of them 
should be bought in bulk. There had been no 
reason to regret the choice of the Metropolitan 
Vickers design. The universal drive adopted by 
this firm looked complicated but was really simple. 
It was enclosed in a watertight case and was lubri- 
cated as well as a motor-car gear-box. An exami- 
nation, after a good deal of running, showed, as 
far as could be seen, that there was no likelihood of 
excessive wear either in the gears or the working 
surfaces. The regenerative feature of the freight 
engines had been very useful in testing them. Two 
engines were coupled together and one was used 
for power, the other for regeneration. Full power 
could be obtained without the necessity of hauling a 
train. He could not agree with the author that 








the nose-and-axle suspended motor should find no 
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place in future electric-traction schemes. This might 
be the case for speeds of, say, 80 m.p.h., but for 
moderate speeds the dictum might be questioned. 
The suspended motor was useful for freight engines 
where greater weight was desirable when used with 
trains not braked throughout. The gearless loco- 
motive had been praised by implication, but the 
omission of reduction gear meant a large and expen- 
sive motor, the armature speed of which, even at a 
train speed of 80 m.p.h., would be lower than that 
normally considered efficient. 

Mr. A. M. C. Hug, chief engineer of the Electric 
Rolling-stock of the Netherlands State Railways, 
said that in Java a number of experiments on 
locomotives of different types with and without 
articulated trucks had been made. The tyre wear 
on the articulated machines was much less than 
that of the non-articulated ones. The nose-and- 
axle suspended motor drive had proved simple and 
cheap for individual axle drive, but it could not be 
recommended for speeds greater than 40 m.p.h. 
to 50 m.p.h. or where there were more than two 
axles to one bogie. The provision of an elastically 
suspended motor in the frame of the bogie seemed 
to be making headway. This was the Séchéron 
drive alluded to in the paper. 

Mr. W. A. Lelean contrasted the simplicity of the 
steam locomotive with the complexity of the electric 
locomotive, and expressed the doubt whether the 
upkeep of the latter would not be too difficult for 
native staffs in India and elsewhere. The working 
medium of the steam locomotive was elastic, while 
the drive of the electric locomotive involved shocks 
to the gear teeth in spite of the spring devices of 
the transmission gear. The gear required such fine 
workmanship to ensure silent and efficient working 
that, even granting initial perfection, it was hardly 
possible to cope effectively with repairs, especially 
with the machinery usually found in a repair shop. 

Professor G. Lomonossoff opened his remarks by 
a mathematical demonstration of the different 
nature of the torque in steam locomotives and those 
having electric motors or turbines, from which he 
argued that the problem of transmitting a uniform 
torque by means of rods could not be solved by 
methods employing static consideration of rigid 
bodies. It could be solved, however, by con- 
sidering the transmission members as an elastic 
system, though the solution was more complicated 
than that assumed by the author in Appendix II. 
He considered that individual motor drive, i.e., 
engines without coupling rods, possessed a great 
advantage in their excellent inscription into curves, 
and adduced some instances in support. He was 
unable to agree with the author that axle-mounted 
armatures had a marked superiority over nose- 
suspended motors in regard to wear of tyres. His 
own experience pointed to the opposite. 

Mr. E. H. Croft defended the nose-and-axle 
suspended motor. There was a great deal of data 
on this form of drive, and he thought that engineers 
were now familiar with its worst features, which 
could, therefore, be more easily remedied. The 
chief criticism on the drive was based upon the 
reactions to lateral and vertical impacts. The 
first could be easily dealt with by the use of resilient 
collars, The second was met by providing gears 
able to withstand the resultant stresses, which gears 
could now be produced. In the case of the South 
African locomotives, of which there were 400, the 
gears had run an aggregate mileage of 140,000,000 
miles without, as far as he was aware, a single 
failure having been reported. As to the action of 
the drive on the track, a test made some years ago 
might be quoted. By running a train, consisting 
of a motor-coach and trailers, for twenty-four hours 
on a measured mile of track it was possible to 
ascertain the effects on the rails. In the middle of 
the track, where the speeds were high and maximum 
impacts might be expected, there was no deteriora- 
tion, but at the stopping places the repair men 
had to be brought out to make it good. This was | 





due to the effects of acceleration and retardation, 
and the inference was that any increase of main- 
tenance costs at termini was due not so much to 
increased impact as to the increased acceleration 
and retardation that usually accompanied a change 
over to electric traction. 

Mr. G. H. Fletcher remarked on the importance | 


of realising what were the desiderata of a locomo- 
tive. The paper had suggested that it was essential 
to get some form of platform on which to mount 
controls and so forth, so that they were not shaken 
about. He did not consider some rocking objection- 
able so long as it was not sufficient to harm either 
the track or the locomotive. From the point of 
view of steadiness he thought an outside frame 
preferable to an inside one, and no evidence to the 
contrary seemed forthcoming. He understood that 
the articulation in the case of the G.I.P. freight 
locomotive was introduced merely to prevent the 
ends of the trucks oscillating. He would ask 
whether there was any suggestion that the side-rod 
drive was obsolescent. It appeared to him the 
right thing with ordinary axle-hung motors for slow 
speeds. For high speeds some form of quill drive 
was an actual necessity. It might be pointed out 
that the reference in the paper, under the heading 
“* Axle-mounted Armatures ” should read “American 
General Electric Company. In the other parts of 
the paper the name General Electric Company 
applied to the British firm. 

Mr. F. A. Pudney raised a point in connection 
with the Scotch yoke while the President remarked 
that some of the spring drives described in the 
paper looked as if there might be a danger of 
resonance being set up in them. 

Mr. Twinberrow said that he would submit his 
full reply to the discussion in writing, but might 
answer the President, who had laid his finger upon 
a weak spot, at once. In the G.LP. express loco- 
motives there had been some trouble due to 
resonance, though it had nothing to do with a 
spring drive. His own view was that although the 
spring drive might be desirable for single-phase 
traction, it was questionable with direct current. 
It did undoubtedly influence the amplitude of 
angular oscillations. In the G.I.P. and in certain 
European and other electric locomotives employing 
a perfectly symmetrical drive through the centre 
of the axle there seemed to be a tendency to set the 
rotating masses into oscillation about their mean 
position at certain speeds and with certain elasti- 
cities. The whole assembly was, in effect, a spring 
subject to torsion. The spokes bent as they trans- 
ferred the tractive effort to the wheel rim, and in 
the particular instance named it was discovered 
by the driver, after 100,000 miles of running, that 
the spokes were beginning to fail through fatigue 
fracture, hair-line cracks appearing at each end of 
the minor axis of the elliptical cross-section of the 
spokes. This discovery was made in time for 
reconsideration of the design in case of the 21 
engines which followed the first. In spite of the 
remarks that had been made in its favour, he still 
retained his dislike of the nose-and-axle suspended 
motor drive, though he was yet open-minded 
enough to consider the practicability of building 
low-speed engines with this type of drive. He 
thought it was wise to make gear wheels of ordinary 
plain carbon steel, machined and set to work with- 
out special treatment, when they would be likely 
to last a lifetime and not involve any heavy 
expense in maintenance. 


LETTER TO THE EDITOR. 


ISOLATING VALVE. 
To THe Epiror oF ENGINEERING. 

Str,—I believe that the isolating valve sketched 
in the attached figure, which is not patented, may 
prove of service to your readers. The isolating valve 
proper is marked I, and is shown resting on a stop valve 
spindle G, but that support is not necessary. This valve 
is placed in a housing so as not to obstruct the flow of 
steam under working conditions. Its exposed surface 
is shown curved to indicate that it is desirable to 
prevent the steam suction from lifting the valve. A 
recess R is provided somewhere around the isolating 
valve where a reaction pressure is created by the 
flowing steam. An opening from this recess allows 
the reaction pressure to act on the under side of the 
valve, and when the rush of steam is intense, as after 
an explosion, the reaction pressure lifts the valve 
against its seat and prevents any further escape of 
steam. In order to prevent the isolating valve from 
closing under working conditions it could be made 
heavy, but it is objectionable to have a heavy mass 
striking the valve seat Z. 
to make the valve light and to fit a valve V which is 
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held in place by a properly adjusted spring H. If the 
valve casing is reversed so that the steam flows from 
D to B, then if there is an explosion beyond the D end, 
| the reversed flow of steam will close the isolating 
valve. If two such isolating valves are fitted in 
| reversed positions at the two ends of a steam pipe which 





passes through a work room they will protect it from 
the consequences of a large escape of steam in case 
of an explosion, a very desirable safeguard in electric 
power stations. 
Yours faithfully, 

C. E. Stromeyer. 

132, Barlow Moor-road, 
West Didsbury, Manchester. 
January 26, 1932. 


THE WORLD’S SHIPBUILDING. 


ALTHOUGH the present unfortunate position of our 
shipbuilding industry is so well known, it will prob- 
ably be a surprise to many to find that the tonnage 
of the merchant vessels launched in the United 
Kingdom during 1931, namely 502,487, constitutes 
the lowest total recorded since the first issue of 
Lloyd’s Register Shipbuilding Returns, in 1888. 
Moreover, the outlook for the near future gives little 
hope of improvement since the total tonnage of laid- 
up shipping has reached a high figure, and orders for 
new ships are likely to be scarce until employment is 
found for these idle ships, many of which are perfectly 
good vessels of recent construction. The prevailing 
position in the shipbuilding industry, not only of this 
country but of foreign nations, is clearly set out in the 
innual Summary of the Mercantile Shipbuilding of the 
World for the Year 1931, recently published by Lloyd’s 
Register of Shipping, 71, Fenchurch-street, London, 
E.C.3. This publication contains particulars regarding 
merchant vessels of 100 tons gross and upwards launched 
in 1931, whether they were completed during the year 
or are still under construction. In Table I, on page 167, 
is given, for the purpose of comparison, a statement of 
the number and the gross tonnage of merchant vessels 
constructed in the most important shipbuilding coun- 
tries of the world during the years from 1893 to 1931. 
Table II contains data regarding the number and 
tonnage of merchant vessels launched in the principal 
shipbuilding districts in this country during the years 
1929, 1930 and 1931. 

A glance at Table I will show that our shipbuilders 
have suffered more from the prevailing depression 
than those of any other country. The 1931 output 
of Great Britain was only 31-1 per cent. of the total 
tonnage launched in the world, as compared with 
51-2 per cent. in 1930 and 54-5 per cent. in 1929. 
It will be seen from Table II that the only shipbuilding 
port at which an increase of output has taken place, a6 
compared with 1930, is Barrow-in-Furness, the 1931 
tonnage figures for which are 34,757 higher than those 
for the previous twelve months. Heavy declines 
have been recorded in all other districts. The figures 
for the Clyde—still, however, our greatest shipbuilding 
centre—have decreased by 359,897 tons, those for the 
Tyne, by 202,758 tons, those for the Wear by 164,492 
tons, those for Belfast by 90,334 tons, those for the 
Tees by 72,426 tons, and those for the Mersey by 
47,676 tons. Of the shipping launched from our 
shipyards during the past year, 49 vessels, making 
together 204,381 tons, equivalent to 40-7 per cent. of 
the total output, were launched for Dominion and 
foreign owners. The returns for the year under 
review show that 27 vessels of between 5,000 and 
10,000 tons each and 11 vessels of 10,000 tons and 
upwards were launched in this country. Corresponding 
figures for last year were 124 vessels in the first category 








For this reason it is desirable | 


and nine in the second. The largest unit launched in 
1931 was the 27,000-ton twin-screw motorship Georgie, 
built at Belfast. Three steamers of over 20,000 tons 
each, all fitted with turbo-electric propelling machinery, 
were also launched during the year under consideration. 
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LABOUR NOTES. 
A pEPUTATION, representing the General Council 
of the Trades Union Congress, this week waited upon 
the British Minister of Labour, with whom was the 


Parliamentary Secretary to the Minister of Health, to | 


discuss the operation of the transitional payments 
scheme. They left a memorandum with the Minister. 
The deputation declared that in principle they objected 
to the introduction of a means test into a scheme of 
unemployment insurance, to the administration of the 
means test by the public assistance authorities, to the 
application of public assistance standards to applicants 
for transitional payments, and to the discrepancies and 
hardships caused by the varying standards adopted 
throughout the country. They also asked that trade 
union benefit received by applicants for transitional 
payments should be disregarded in calculating their 
means. In reply, the Minister pointed out that most 
of what the deputation required would involve legisla- 
tion. He could give no undertaking that legislation 
on particular points would be introduced in advance 
of the report of the Royal Commission. He was quite 
willing that any administrative points that arose under 
the Order in Council, which could be properly amended 
by administrative action should be discussed between 
the Department and the representatives of the Council. 
He undertook to examine in detail the case which the 
deputation submitted in their memorandum. Mr. 
Bromley, on behalf of the deputation, thanked the 
Minister for his reception. 


The New York correspondent of The Times states 
that, late on Sunday night, the Committee of Railway 
Presidents, representing 210 railways, and the union 
leaders, representing 1,500,000 railway workers, 
signed an agreement at Chicago under which a 10 per 
cent. reduction of wages is to take effect immediately, 
and remain in force for a year. The reduction means 
a loss in wages during the coming year amounting to 
210,000,000 dols. The unions have secured as con- 
siderations for the reduction, firstly, the withdrawal 
of the notices announcing a 15 per cent. reduction, 


which were posted by the railways in case the Chicago 


negotiations broke down, and would have involved 
a long series of legal steps under the Railway Labour 
Act before the reductions could have been made. 
Secondly, they have arranged that the cut in pay 
shall be called a ‘* deduction "’ instead of a “* reduction.” 
The “ basic’ rate, in fact, is to remain unchanged, the 
difference being that the men will get 10 per cent. less 
each week for 12 months, at the end of which there 
will have to be new negotiations. Thirdly, they have 
secured from the railways a promise to do all in their 


power to maintain and increase railroad employment.” 


It was stated in London, on Tuesday, that the re- 
sumption of the wage negotiations between the London 
Underground Group and the three railwaymen’s trade 
unions had been postponed for a fortnight. The 
negotiations with the Transport and General Workers’ 
Union on the question of the busmen’s wages have also 
been postponed 


\t a meeting on Friday, with representatives of the 
employers, the Central Board of the Northern Counties 
Textile Trades Federation, accompanied by additional 
members of its Burnley branch, agreed to postpone 
for a week the strike, at Burnley, on the more looms 
question, of which notice had been given. Whether the 
stoppage will take place then depends upon the progress 
of the joint negotiations on the general problem 
These were resumed on Monday of this week, and con 
tinued on Wednesday. At the close of Monday's 
sitting, Mr. Ashurst, the secretary of the Cotton 
Spinners and Manufacturers’ Association, stated that 
the negotiations were making progress, and had now 
reached a highly technical stage. At present, the 
question was being discussed on a six-looms basis, 
which was that on which the more looms system had 
been applied in a number of cases , 


The question of working conditions on oil ship 
repairs was discussed +t & conference at Carlisle on 
Friday last week, between the Shipbuilding Employers’ 
Federation and certain shipyard trade unions. The 
matter affected the English North-East Coast area, 
which does a very large volume of work of this charac 
ter, and the idea of the employers was to get the unions 
locally to agree to an investigation and discussion of 
the problem with a view to improving the ability of 
the district to get work in international competition 
\fter the question had been discussed in all its bearings, 
the representatives of the trade unions intimated that 
having regard to the fact that oil ships were repaired 
in other districts, and in view of the nature of the 
existing agreements in the industry, they were not 
prepared to countenance any lo al negotiations In 
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|answer to questions by the employers, it transpired 
that in the event of the Employers’ Federation extend- 
ing an invitation to the unions to meet the employers 
for national negotiations, the employers’ request would 
be considered immediately by the various executives. 


It was stated recently in these ‘notes that the 


Governing Body of the International Labour Office 
| had, by 15 votes to 3, adopted a report of its Unemploy- 


| ment Committee, *‘ with regard to hours of work in | 


relation to the present industrial depression and wide- 
spread unemployment.” The minority was composed 


of Mr. Leggett, British Government representative ; | 


Mr. Cort van der Linden, Netherlands employers’ 
representative, and Mr. Kirkaldy, British employers’ 
representative. In its report, the Committee expressed 
the opinion that in present circumstances it was more 
than ever desirable that the International Conventions 
on hours of work, and, in particular, the Washington 
Convention, should be ratified, and that, in any case, 
pending ratification, their principles should be, or 
continue to be, universally applied so as to constitute 
a solid framework for certain specified arrangements, 
including the abolition or severe limitation of overtime, 


and short time working or periodical rotation of workers. | 


The best results, it was claimed, had been obtained 
by reducing the weekly working period to a figure 
approximating to 40 hours, distributed over the week 
by different methods, but preferably equally over five 
days where the technical conditions allowed. 


The Committee recalled, according to Industrial and 
Labour Information, that, without wishing to take the 
| initiative in bringing about international negotiations, 
certain Governments had expressed a desire that 
temporary agreements concerning hours of work, 
should be arrived at in certain industries. It invited 
the Director to study these suggestions or desires, to 
consider in respect of different industries whether the 
situation was such as to render international agreements 
| possible, and, if so, to offer his services to the Govern- 
ments concerned, with a view to convening any meeting 
which might be considered useful for the purpose. 
The Committee’s mandate, it was pointed out, was 
| only to study arrangements of hours of work during 
| the crisis. It had, however, taken note of the desires 
lof the workers’ organisations for the 40-hour week, 
and also of the opinion of certain industrial employers 
that, when prosperity had been re-established, a per- 
manent reduction of hours of work might be possible 
in those industries in which technical progress had been 
considerable. It invited the International Labour 
Office henceforward to pay particular attention to 
this aspect of the question in the course of its investiga- 
tions, with a view to submitting the information 
obtained, especially on the experience gained in certain 
cases, to the Governing Body at a later date. 


The Governing Body of the International Labour | 


Organisation recently discussed the relations between 
the International Labour Office and the International 
Organisation for Technical Education, which is now 
being set up. It adopted a resolution expressing its 
great sympathy with the development of technical 
education, and laid stress on the interest with which 
it regarded the constitution of the new international 
| organisation. In view, however, of the fact that that 
organisation was still in process of being set up, it 
considered it premature to decide at present the 
exact form to be taken by the possible collaboration 
| between this new organisation and the International 
Labour Office. But the Governing Body instructed 
its officers to continue to keep in touch with the pro- 
visional bureau of the International Office for Technical 
Education, on the lines of Mr. Albert Thomas’ sugges- 
tions, and to report to it on the further development 
of the question 


The Japanese Naval Department recently decided 
to grant to the workers employed in its arsenals, 
holidays with pay. For many years the Naval 
Arsenal workers’ unions have agitated for this con- 
cession. Under the new arrangement, the workers 
will be paid in full on four national holidays, and will 
receive one-half of their wages on two New Year 
holidays. The annual bonus, equivalent to 25 days’ 
wages, is also to be maintained 


A system of compulsory unemployment insurance is 
recommended in a majority report of an Interim 
Committee of the 1931 Wisconsin Legislature. A 
measure entitled the Unemployed Reserve Bill em- 
| bodies their conclusions. It would require employers 
of ten or more persons to make contributions of 
| 2 per cent. of their pay-roll to a reserve fund, starting 
July 1, 1933, from which benefits would be payable, 


after a waiting period of two weeks in each individual 
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| case, to workers laid off by them, at the rate of 50 per 
| cent. of their normal earnings, with a maximum of 
10 dols. per week, for a period not to exceed 10 weeks 
in a year. The reserve fund of each employer would 
| be maintained separately (as a separate account in the 
| State Fund), and would be used only to pay benetits 
to workers laid off by the employer in question. There 
would be no contribution by employees or by the State. 
When the reserve per employee reached the sum of 
| 55 dols, contributions might be reduced to 1 per cent. 
|of the pay-roll, and when it reached 75 dols. they 
might be suspended entirely. 


| 


| Opposition to the enactment of the Bill was expressed 
in the report of the minority of the committee on the 
| grounds, inter alia, that it would not remedy existing 
|unemployment; that it would not become effective 
|in time to deal with the present emergency ; that it 
| would tend to retard the employment of workers now 
unemployed ; that it would involve too great a burden 
|on industry; and that it would encroach on the 
freedom of action of workers and employers. The 
| minority suggested as an alternative that encourage- 
| ment should be given to the efforts of employers to 
| promote thrift among workers as a provision against 
| periods of unemployment. 

| The General Council of the British Trades Union 
Congress have had under consideration a recommenda. 
tion from the Trades Councils Joint Consultative 
Committee that local unemployed workers’ associations 
should be formed. A few bodies of this kind are 
already in existence, notably at Bristol, Barry, Guild- 
ford, Leeds, Brighton and Hove, and Swindon. The 
Swindon Association has also set up a women’s section. 
Active steps are now, it is stated, to be taken, under the 
| guidance of the General Council, to foster such organisa- 
| tions throughout the country. The object will be to 
lay down a national policy for the guidance of Trades 
Councils and local unemployed associations, and to 
bring them into direct contact with the national trade 
union movement. By these means, it is hoped, a 
common policy will be developed, and the unemployed 
associations already formed which have adopted 
varying methods be brought into line. 


The members of the London watermen’s trade union, 
who have been on strike for nearly five weeks, are 
balloting on a proposal that they should return to work. 
|The position of the employers is unchanged. In a 
| statement issued by them last week, their earlier assur- 
ance was repeated, that the clause in the agreement, 
recently arrived at, which opened the way to recon- 
sideration of conditions of employment, required the 
use of conciliation machinery that could only affect 
changes by agreement. But they made it clear that 
|the reductions in wages which other dock and port 
workers had accepted must stand. 


The wages dispute in the Swedish iron and engineer- 
ing trades has now been settled by agreement. 
Mutually satisfactory terms affecting 90,000 men have 
been arranged, and the 11,000 men who are on strike 
are to resume work immediately. A _ provisional 
agreement to reduce wages, reached on December 21, 
was rejected by the unions on January 9, and when it 
was given effect on January 18, 11,000 men struck. 


The discharge of union members, except for just and 
sufficient cavse, without previous notice, is prohibited 
in a large number of collective agreements received 
by the United States Bureau of Labour Statistics 
The previous notice required by these agreements 
varies from one-half hour to 15 days. Many agreements 
provide that if the employer desires to discharge 4 
member he shall notify the representative of the union 
and give his reason for the intended discharge. If, 
after investigation by the union, it is found that th 
member has been unjustly discharged, he must be 
| reinstated and paid for all lost time. One agreement 
| provides that notice of discharge shall not be given 
| during vacation nor for two weeks preceding ; another 
| provides that no worker shall be discharged in a week 
| preceding a holiday week. The majority of the agre¢ 
| ments providing for previous notice of discharge, also 
provide that an employee desiring to quit his employ 
ment shall give his employer previous notice. Members 
of the union who violate this provision are dis« iplined 
or fined by the union, and in a number of these agre¢ 
ments it is provided that a member who fails to givé 
the required notice.shall forfeit his pay. A few agree- 
ments provide that the employer shall discharge any 
employee who is suspended or expelled from the union, 
after due notice from the union giving the reason for 
suspension. The railroad agreements contain provisions 
regarding the discipline, suspension, or dismissal 0! 
employees after a service of 30 or 60 days. Under the 
majority of these agreements the employee must be 
advised of the reason for suspension or dismissal. 
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MAGNETICALLY-OPERATED MOULDING MACHINE. 


MESSRS. 


PNEULEC, LIMITED, 








Fig. 1. 


MAGNETICALLY-OPERATED 
MOULDING MACHINE. 


Tue employment of electric current in the foundry 
as the source of power for moulding machines is not 
particularly new, but the machine illustrated in the 
accompanying Figs. 1 and 2, certainly embodies a novel 
principle, inasmuch as the motor embodied in former 
electrical designs is eliminated, and the current 
is employed instead to energise a simple solenoid 
directly actuating the pattern table. The machine, 
which is of the squeeze pattern, has been perfected by 
Messrs. British Insulated Cables, Limited, Prescot, and 
is distributed in the British Isles by Messrs. Pneulec, 
Limited, Mafeking-road, Smethwick. Itis, by reason of 
its construction, self-contained, so that units are easily 
installed, the arrangement of the electric cables being 
4 small matter compared with the amount of installa- 
tion work necessary with air or hydraulic pipe lines and 
their accompanying compressors or accumalators. The 
magnetically-operated machine, again, does not involve 
the employment of actuating valves, glands, &c., while 
the operating costs are stated to be low. With current 
supply at one penny a unit, a machine capable of 
squeezing a box of a maximum area of 27 in. by 18 in., 
or equivalent dimensions giving the same area, can be 
operated with a total cost for current for 8 hours’ 
working of 1-533d., the rate of production being 30 
moulds per hour. This machine is known as the 
486 size, on a system of nomenclature that deserves 
notice. The figure 486 is the area in square inches of the 
box just mentioned, measuring 27 in. by 18 in., and the 
limits of boxes of other sizes can be readily arrived at 
by a simple arithmetical process. Larger machines, 
dicated by the sizes 960 and 1,280, cost 3-066d. in 
©urrent to operate under the conditions above stated. 

The size figures are prefixed by letters indicating the 
particular type of machine, the magnetic machine being 
adaptable for use on either plain squeeze, squeeze strip, 
downsand frame squeeze or downsand frame squeeze 
Stripping -plate work. The machine illustrated in Fig. 2 
is the S.S., or squeeze strip, type. The actual squeeze 
uncer the action of the solenoid takes from 1 second 
to 2 seconds. The pattern is drawn by gravity on the 








(079.4) 


down stroke. In this illustration, the pattern table 
is shown at A. It is slotted for the attachment of the 
pattern plate, and has also four slots clearing the 
stripping pins. It is guided by a rod B at each of 
the four corners. These slide in bearings of which 
a length of 6 in. is still available when the table is at 
the top of its stroke. The solenoid C is made in one 
or more sections, according to the length of movement, 
&c., required, and when energised acts upon both the 
stationary core D and the moving core E. Both of 
these are of mild steel, and the moving core is attached 
to the rod F, of non-magnetic material, which carries 
the table; its lower part is connected to a piston 
working in a dashpot G. This device controls the 
speed at which the table moves. The length of stroke 
depends upon the distance between the stationary and 
moving cores. In the figure this is shown at a maxi- 
mum, but it will be realised that, by turning the 
handwheel H, the moving core and the table can be 
raised relatively to the stationary core. 

The stripping frame is shown at I. It is attached 
to the pattern table by two lifting rods J, and guided 
vertically by two plungers K, working in oil dashpots 
to cushion its downward movement when released. 
These plungers are slotted in such a manner that the 
dog catch, seen at the left of the figure, automatically 
holds the stripping frame and flask in the top position 
by the stripping pins L. This occurs, of course, when 
the squeeze has been completed, and the table then 
recedes and withdraws the pattern by gravity, a sudden 
fall being prevented by the dashpot G. The flask is 
then removed, and the stripping frame is returned to 
its starting position by the release of the catches 
through the operation of the handle seen at the front 
of the machine in Fig. 1. From this figure it will be 
evident that the pattern table is provided with a deep 
skirt. This is of mild steel, and prevents the accumula- 
tion of sand on the stripping frame and solenoid box. 
The operating switchgear is seen at the right-hand 
bottom corner of the figure. 

The stationary part of the machine consists of a stiff 
column carrying, on ball-thrust bearings, a swivelling 
arm. The outer end of the arm is held down when the 
squeeze is being effected, by a long bolt, a collar on 
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| the bottom of which engages with a jaw on the base 
| casting. When the flask is being filled and removed, 
|the arm is swung out of the way. The centre of the 
}arm carries an adjusting screw with an operating 
| handwheel. The screw is provided with a head plate 
| entering the filling frame, which is placed on top of 
| the flask. The amount of sand put in the filling frame 
|determines the density of the mould in conjunction 
| with the position of the central screw, the variation in 
| height of which also permits flasks of different heights 
| to be used. 


THE MECHANISM OF ELECTRIC 
LOCOMOTIVES.* 
By J. D. TwiInBERRow. 

Tue object of this paper is the discussion of certain 
details of mechanism which appear to be desirable for 
the satisfactory working of some types of electric 
locomotives. In the application of the electric motor 
to traction work, it was frequently assumed that the 
frames and running gear of steam locomotives could 
| be adapted to the requirements of electric working, 
without radical modification. 


GENERAL CONSIDERATIONS, 


Nose-and-Azle Suspended Motors.—The support 
of the motor by means of suspension bearings on the 
axle at one side, and by a nose resting in a bracket 
on a cross member of the frame at the opposite side, 
permits the use of simple spur-gearing, whereby the 
play of the bearing springs rocks the motor on the 
nose support, without involving any change in the 
distance between the centres of the armature shaft 
and the driving axle. It was found that a single pair 
| of spur-gears, with a width of face of from 5 in. to 6 in., 
| when made of high-grade steel suitably heat-treated, 
|could transmit all the power developed by a motor 
|adapted to the space available between the wheels. 
|'Two such motors could be mounted in a four-wheel 
| bogie truck. A body assembled with two trucks was 
x Paper read before the Institution of Mechanical 
Abridged. 
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accepted as the normal traction unit for concentrated 
power. This type,* having the wheel arrangement 
known as B,:B,, was generally adopted for shunting 
service and for working trains of moderate weight by 
railways using direct-current. The expected improve- 
ment in the rate of wear of track and of tyres was not 
realised by the use of these engines instead of normal 
steam locomotives. It was found that the wear of 
flanges and of the rails on curves was reduced when 
the bogie trucks were connected by a hinged joint, 
capable of transmitting shearing forces, the wheel- 
base then being conveniently described as By, + Bo. 
The tendency of each truck to nose outwardly produces 
a reaction on the hinge pin and slews the wheel treads 
across the rails, without heavy pressure on the flanges. 
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for the Western extension of the Chicago, Milwaukee 
and St. Paul electrification. Axle-mounted armatures 
were tried on an experimental high-speed engine for 
the Paris-Orleans Railway. Two motor bogie trucks, 
each having a four-wheeled leading truck, the wheel 
arrangement being 2-C, + C,-2, lacked the necessary 
stability for running at a speed of 75 m.p.h. The 
engine was therefore rebuilt with a rigid driving wheel- 
base and a guiding truck at each end. 

Universal Driving Connection.—To obviate the 
defects inherent in the nose-and-axle support of traction 
motors the Chicago, Milwaukee and St. Paul Railway, 
when providing additional engines for the Rocky 
Mountain division, adopted twin motors geared to a 
quill surrounding each driving axle.* The connection 





Dr. F. W. Carter has shown that the moment necessary 


between the quill and the driving wheels is through 


to cause the wheel-base to deviate from the straight | helical springs arranged tangentially between the 


must be sufficiently great to cause the wheel treads to 
creep, and that actual skidding is produced only when 


the curvature is so sharp as to necessitate a rate of | exerted. 


angular motion beyond the creepage limit at the treads. | 


spokes and subject to extension or compression accord- 
ling to the direction in which the tractive effort is 
By placing the springs outside of, instead 


of between, the spokes, the Séchéron Company, 


In order to provide engines of greater power three | Geneva, has reduced the diameter of the circle occupied 


driving axles have been fitted in each bogie truck, | 
sometimes with the addition of a pony axle at each end. | 
giving the wheel arrangement 1-C, + C,:1.¢ Theearly | 
locomotives of the Chicago, Milwaukee and St. Peal | 
Railroad had a group of four motor bogie trucks, each 
with two driving axles, the framing of the truck at each 
end being prolonged to take a four-wheeled guiding 
truck, the wheel arrangement being 2:B, + B, + B, + | 
B,:2.¢ Referring to the performance at high speed of 
double-bogie locomotives fitted with nose-suspended | 
motors, Mr. A. W. Gibbs reports lateral pressures | 
amounting to 40 per cent. of the load on the axle at 
a speed of 68 m.p.h., whereas a modern steam loco- 
motive on the same track at 96 m.p.h. produced 
impactive forces of which the maximum intensity did | 
not exceed 15 per cent. of the axle load. The lateral 
impacts are naturally intensified by the mass of the | 
motor attached directly to the axle with its centre 
of gravity some distance therefrom, whilst every vertical 
movement of the axle in the axle-guards is shared by the 
spur-wheel, involving an impact on the teeth of the 
wheel and pinion which produces an instantaneous 
change in the angular aspect of the rotating parts, 
accompanied by tangential reaction and actual slipping | 
at the wheel tread. If there should be no slip under | 
the instantaneous angular acceleration of the wheels, 
there would be an equivalent change in the linear | 
velocity of the train, which is moving at the same speed | 
as the circumference of the wheel. But this change | 
would involve the assumption that each driving axle 
received the same impact at the same instant. Refer- 
ence to Appendix I,{ will indicate the importance | 
of these actions, which, coupled with the inherent ten- 
dency to sinuous motion in the running of a pair of | 
four-wheeled trucks, suggests that these should be 
used only for low-speed work and that the nose-and- 
axle suspended motor should be eliminated from all 
future schemes for electric traction. It would seem 
to be practicable, without change in the overall dimen- 
sions, to mount the motor solidly in the structure, 
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| 





with self-contained gearing, the connection to the axle | spring drive was fitted to a number of engines 
being through one of the known forms of universal | on the Swiss Federal Railways. 
joint, allowing free play to the axle without any varia- | for transmitting the torque through springs is 


tion in the angular velocity. 
Axle-mounted Armatures. 

the armature mounted directly on the axle, was| 

adopted by the New York Central Railroad, for working | 


main-line trains in connection with the Grand Central | rectangular axes and for angular movement 


Terminus in New York. The first group of engines 
had the 1-D,-1 wheel arrangement, but the original 
single-axle pony trucks were replaced by four-wheel 
bogie trucks, after the occurrence of a disastrous | 
derailment. Later and more powerful engines had 
eight driving axles, assembled in two identical trucks, 


The gearless motor, having | through a joint having a floating member inter- 


reaction by fore-and-aft steady bearers under the 
superstructure, the subdivision of the equalisation 
into four groups at each side becomes redundant and 
the engine can no longer adapt itself to vertical irregu- 
larities without disturbing the incidence of the load. 
The main frames had to be placed outside the wheels 
and no effective compensation in the structure was 
found for the absence of the boiler and the expansion 
bracing plates. The riding characteristics were 
modified by the great increase in the transverse spacing 
of the springs. The result indicated the desirability 
of modifying the designs for such parts of steam- 
locomotives in order to apply them successfully to 
electric traction. 

Coupling Rods.—The drive through side rods pro- 
vides the simplest form of connection between motors 


| mounted in the frame and the driving axles, allowing 


for movement on the springs with an inappreciable 


|amount of modification in the instantaneous angular 


aspect of the driving with respect to the driven rotating 
parts. In the early examples of electric locomotives 
the Scotch yoke was favoured as a simple means of 


Fig. 21. INSCRIPTION OF WHEEL-BASES IN CURVES. 


A. Passenger Locomotive 


tA (Metropolitan Vickers). 


B. Passenger Locomotive 4 (General Electric). 
C . Passenger Locomotive is (Brown, Boveri). 
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by the springs, rendering them applicable to the 
wheels of locomotives and of motor coaches of 
about 3 ft. 4 in. diameter. Good results have 
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been obtained by mounting each spring under 
compression between follower plates in the form 
of cylindrical containers. The earlier type of 
The necessity 


eliminated if the universal connection is made 


posed between the driving and the driven parts, 
with freedom for linear movement along two .8 




















about two axes also mutually at right-angles. 
Some examples of this type of joint are de- 
scribed below. 

Framing.—The nose-suspended motor, the axle- 
wound armature, the spring gear and some of the other 
known forms of the universal joint are applicable only 
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each main truck being prolonged and supported at| when the main frames are placed outside the wheels. 
its outer end on a pivoted motor guiding truck. This| This position enables journals of small diameter with 


type of wheel-base may be defined as B,-B, +4 


The wheel-base of the individual trucks is very short. to be used. 


Auxiliary control of the angular deviations of the 
guiding trucks was necessitated in order to suppress | 
hunting motion at high speed. 


By: B,.§ | oil-tight axleboxes having centrally pivoted bearings 


Cross stays can be fitted only where they 
will clear the wheels, whilst the wide spread of the 
bearing springs necessitates greater flexibility and a 


It might be thought | higher centre of gravity in order to attain riding 


that the small diameter of the driving wheels, coupled | characteristics equal to those readily obtainable with 


with the relatively great deadweight of the motor 
armature and lack of inherent lateral stability of the | 
wheel-base in running, would produce rapid wear 
of the tyres and of the special work in the track. 
Experience, however, is understood to have demon. | 
strated a marked supericrity in this respect over the 
performance of locomotives fitted with nose-suspended | 
motors. The General Electric Company's type of | 
gearless motor,|| type 1-B,-D,-D,-B,-1* was adopted 


* ENGINEERING, vol. cxiii, page 795 (1922). 
t Enotveerine. vol. exiii, page 796 (1922). | 


t This investigation was included in an article entitled | 


“Impact on Rails and on Gear Wheels on Electrified 
Railways,” which appeared in ENGiveertine, vol. cxxxi, 
page 593 (1931). 

§ ENGIneeRina, vol. cxiii, page 799 (1922). 

|| Ewarveerine, vol. exiii, page 800 (1922). 


inside framing and comparatively light springs. When 
the arrangement includes some axles with inside and 
others with outside springs, a due relation must be 
observed in the flexibilities in order to avoid risk of 
derailment. Inside framing may be completely braced 
from end to end, in the form of a simple box girder. 
By adopting a standard form of “ Pacific’’ type 
running gear and framing for the motor bogie trucks 
of the later Milwaukee locomotives,+ improved perfor- 
mance was expected. The total wheel-base of this 
2-C,:1 + 1-C,-2 arrangement was 79 ft. 10 in. ; each 
motor truck retained the standard equalisation of the 
| bearing springs into two groups at each side. Since 
| the truck frames are stabilised against torque and brake 





* ENGINEERING, vol. cxiii, page 799 (1922). 
+ ENGINEERING, vol. cxiii, page 799 (1922). 
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connecting two crank-shafts, directly driven by the 
motors, to a single crank-shaft forming the middle 
member of the coupled axles. By inverting the Scotch 
yoke, and by mounting the ends on the cranks of the 
driving axles, with the motor drive operating through 
the slide at the apex, the triangular coupling rod is 
realized. The detailed design of such rods has already 
been discussed by the Author.* 

Riding Characteristics.—A steady platform is required 
for the support of electrical control equipment, gauges, 
| current collecting devices, &c. This involves the 
| provision of springs of adequate flexibility, with careful 
|location and grouping. Risk of derailment due to & 
flange climbing the rail is avoided by ensuring that 
the oscillations about vertical and transverse horizontal 
axes and the reaction to the tractive and braking 
efforts shall cause the least possible modification to the 
loads on individual wheel treads. Oscillation around 
a vertical axis, producing sinuous motion on the track, 
must be controlled by the avoidance of axle groupings 
which have an inherent tendency to hunting movements 
and by giving an asynchronous characteristic to the 
lateral control of the transverse play of bogie and pony 
axles, with effective damping in the cross slides. Ease 
of motion demands low periodicity and short amplitude 
| in order obtain low values of the accelerations produced 








* ENGINEERING, vol. cxxiv, page 95 (1927). 
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by displacement from the normal position. When all 
the bearing springs at each side of a bogie truck are 
directly equalised, the truck frame must be stabilised by 
the use of a large flat pivot or by means of fore-and-aft 
steady bearers. When the bearings spring are in two or 
more independent groups the truck frame is stabilised 
thereon and the body should be supported through the 
equivalent of a hemispherical pivot. Stabilising the 
frame both upon the bearing springs and through the 
bearers, beneath the superstructure, renders the bogie 
ineffective to take vertical irregularities in the track 
without distressing the springs. In the case of motor 
bogie trucks, having two or more axles, it is found prefer- 
able to equalise the springs into a single group at each 
side and to stabilise the truck frame by means of fore 
and-aft steady bearers, with a hemispherical pivot 
capable of transmitting tractive and braking efforts 
without appreciable wear or slackness of fit. This 
arrangement involves the least possible change in the 
adhesion at the wheel treads, which is of importance 
when the axles are independently driven. 


Deralts oF MECHANISM. 


Types Described.—Figures are given which may serve 
to illustrate the practical application of some of the 
principles as outlined above, to electric locomotives 
for lines of 3 ft. 6 in. gauge in South Africa, and for 
those of 5 ft. 6 in. gauge in India. 

Nose-and-Azxle Hung Motors.—The main line of the 
South African Railways between Pietermaritzburg 
and Glencoe contains incliries of 1 in 50 extending for 
continuous lengths up to a maximum of 17 miles, 
with numerous curves of 500 ft. radius. There is also 
a loop line where the gradients are 1 in 30, not com- 
pensated for the curves, of which the minimum radius 
is 300 ft. 

Traffic conditions necessitated the working of 
through heavy freight trains, of wayside freight trains, 
of local and of through express passenger trains. The 
required schedule could be maintained without exceed- 
ing a speed of 45 m.p.h. It was found that the service 
could be given by a unit of 1,200 h.p. used singly for 
the lighter trains, two or three being coupled and 
operated in multiple to give 2,400 h.p. and 3,600 h.p. 
for the through trains. The length of the rigid wheel- 
base was to be limited to about 9 ft. The control 
equipment and the drivers’ cabs required a body 
length of about 40 ft. provided that the motors were 
located beneath the floor. Motors of 300 h.p. each 
could be fitted between wheels of 4 ft. diameter with 
the required clearance above rail level. The distance 
between gear centres did not permit the application of 
quill shafts with universal driving gear, and no alterna- 
tive to the quill as a support for the spur-wheel then 
existed. Rod drives applied to four-wheel bogie 
trucks were making poor records, so that the nose-and- 
axle support of the motor was adopted. The nose 
of the motor is carried in a bracket which plays vertically 
in guides fixed in the transom, under the control of 
rubber springs. 


Connectng-rods and Coupling-rods.—The gradients | 
of 1 in 40 on the electrified main lines of the Great | axle.f To one end of the quill is keyed a spur-wheel 
Indian Peninsula Railway lie in a length of about | with a spring-mounted rim meshing with a pinion on 
15 miles. The freight engines were required to haul | each armature shaft. At the other extremity of the 
maximum tonnage trains through the flatter land and | quill there is a cylindrical casing which encloses a 
to mount the grade with the help of a similar banking | universal driving connection, the floating member of 


engine. They also act as pushers for the ascending 
passenger trains at a maximum speed of 35 m.p.h. 
and control both freight and passenger trains by 
regeneration of energy on the down grade. The design 
was also affected by frequent flooding of the track to a 
depth of about 18 in. during the monsoon. Periodic 
damp conditions rendered it desirable to avoid the loss 
of adhesion due to the reaction of torque on the leading 
axles of individually driven groups. Two groups of | 
six-coupled driving wheels, driven by inclined con- 
necting-rods from a jackshaft with twin motors carried 
high in the frames were adopted. The length of the 
coupling-rod is made adjustable by the rotation of 
an eccentric pin. 


4024, the gear is applied centrally*. A cross-arm is 
keyed to the middle of the axle and at each end it is 
fitted with rectangular slide-blocks on a spherical 
bearing. The blocks slide in guides formed radially 
in a floating ring. On a diameter at right-angles with 
the arm the floating ring carries rectangular blocks 
which slide in radial guides formed in the discs which 
support the rim of the main spur-wheel. The spur 
wheel trunnions run in bearings, the upper parts of 
which are carried in the main frame stay casting and 
the lower parts are supported by the removable 
bottom gear-case. Each axle is driven by two motors 
pleced in tandem across the locomotive immediately 
above each pair of driving wheels. An intermediate 
shaft, provided with a central pinion in mesh with the 
main spur-wheel and flanked at each side with a wheel 
driven by a pinion on the adjacent armature spindle, 
is introduced. An oil pump with two opposed plungers 


spindle. The oi! pumps were omitted from the later 
engines; the gear teeth were made to lift the oil to 


being completed by gravity and centrifugal action. 
Oerlikon Gear for Class Dobe motors on the 


General Electric Company’s locomotive No. 4001 are 
arranged in pairs between the frames. 


Fig... PROPORTIONAL BRAKE VALVE. 
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Individual Axle Drive.—Each high-speed locomotive 
has three driving axles, independently driven through 
4 universal connection which permits of radial, angular, 
and lateral displacement of the centre-line of the driven 
with respect to that of the driving shaft. The angular | 
displacement involves a cyclical change in the angular 
velocity, but in practice, even when the driven axle 
18 mounted in a bogie truck, the angle is so small that 
the resultant variation is inappreciable. 


Winterthur Gear for Class =< 


motive produced by the Metropolitan- Vickers Electrical 
Company, of which 22 are in service numbered 4003 to 





* Not reproduced. 
t The locomotives referred to were fully illustrated in 
NGINEERING, vol. cxvii, page 597 (1924); vol. exxv, 
Page 297 (1925); vol. exxvi, pages 134, 163 (1928); and 
vol. exxvii, page 100 (1929). 


the disc of the spur-wheel where they are connected 
to the parallel links of the Buchli driving gear. 
-—In the class of loco- | link is coupled to the outer end of a lever mounted on 
a trunnion pin. The inner ends of the levers are 
| meshed together by means of toothed segments. The 
levers are thus mutually locked when there is an equal 
and opposite force exerted in each rod by reason 
of the transmission of the torque. Any displacement 


casings support the bearings for a quill surrounding the 


which is built up of two forgings in the form of a 
four-sided figure carrying slide-blocks at two opposite 
angles. The other two angles are provided with short 
connecting-rods, the other ends of which are coupled 
to the ends of crank-pins projecting inwardly from the 
wheel centre. The plunger of an oil pump is connected 
to the floating member at each end of its longer 
diameter, in line with the guides. One wheel of each 
pair is directly driven, the tractive effort at the tread 
of the opposite wheel being developed through torsion 
in the body of the axle. This arrangement of driving 
gear necessitates the employment of outside framing. 


Buchli Gear for Class 7 


the Brown, Boveri locomotivef is also applied directly 
to one wheel only of each pair. The main spur-wheel 
is mounted externally to the driving wheel and the 
locomotive has inside framing. The motors are 
arranged in pairs between the frames and above each 
axle with the spindles projecting above the wheels 
and carrying pinions driving spur wheels. The crank- 
pins in the driving wheel project through apertures in 


.—The driving mechanism of 


Each 








* ENGINEERING, vol. cxxvii, page 160 (1929.) 
t+ ENGINEERING, vol. cxxvi, page 134 (1928). 


is driven by gearing from each end of the intermediate | 


reservoirs above the second motion shaft, the circulation | 


The twin | 


of the axle in a direction parallel to the links superposes 
an equal force at each end of the levers, which are 
then free to move, the toothed segments rolling through 
the required angle. Displacement of the axle in a 
direction at right angles to the links is accommodated 
by swinging of the links on their pins. Both actions 
take place simultaneously for all intermediate direc- 
tions of the relative movement. An oil pump is bolted 
to the outer face of each fixed trunnion. 
Framing.—The inside frames of locomotives Nos. 
4003-4024 are closely spaced to reduce the width over 
the gear casing. Between the buffer plates and the 
gear-case castings the framing is of box construction, 
with inner longitudinal members for the draw-gear. 
Automatic central couplers with friction draw-gear 
may be substituted for the drawhook and springs 
when convenient. The bogie frames are made with 
inside frame plates braced and stiffened by the cross- 
bars and by horizontal stretcher plates. The outside 
frames of locomotive No. 4001 are reinforced above the 
driving axles by a deep strip of plate extending from 
the top of the horn gaps to the upper edge. The lower 
|edge of the frame-plate is stiffened by angle bar. 
The bogies are of the Adams type with flat pivots, 
cross slides with spring control, inside framing and 
inverted springs with equaliser bars. The bogies were 
made to conform, as far as possible, with the standard 
| requirements of the Indian railways for steam locomo- 
tives. The inside framing of locomotive No. 4002 
consists of steel plates 14 in. thick. The framing is 
strongly reinforced on the driving side by means of 
the gear housings and on the equipment side by the 
self-contained character of the structure supporting 
the resistances and switch groups. The bogie trucks, 
which have a wheel-base of 9 ft. have the inside framing 
strongly braced by the cross members and by horizontal 
stretcher plates. The bogie trucks of the freight 
engines are braced from end to end by plates which 
shield the motors and equipment from flood water. 





Running Gear.—The wheel-base of the =A class is 


differentiated from the “ Pacific” type in that the 
pony axle is united with the next driving axle to form 
a four-wheel truck of 9 ft. wheelbase. ‘The inner end 
of the truck is formed as a steel casting embracing the 
driving axleboxes and carrying a pivot pin anchored 
to a cross-bar on the main frame immediately behind 
the casing of the driving gear. On curves the truck 
radiates about the pivot pin, with a consequent radial 
displacement of the driving axle with respect to the 
fixed trunnion bearings of the universal connections. 
The buckle of the bearing spring is seated spherically 
in a stirrup hung from each axlebox; the seating is 
linked to the adjacent end of the equaliser and is 
spigoted to the base of the stirrup, which is thus free 
to swing with the axlebox without affecting the position 
of the spring. The outer end of the truck is supported 
by laminated springs from the pony axle, the lateral 
movement being controlled by laminated springs 
acting horizontally. The load is supported on a pair 
of blocks mounted on V-shaped slides in order to 
increase the effect of the friction in damping out sway 
oscillations. A vertical pillar standing on each slide- 
block receives the load from a laminated spring, of 
which the buckle is attached to the extremity of a 
cross-bar, passing transversely through the engine 
frames. These laminated springs are each connected 
by equalising levers to the three sets of driving springs 
at their respective sides, The bearing springs of the 
four-wheel bogie truck are independent, the load 
being equalised thereon by the pivoted centre bearing. 
Adjustable spherically-seated rigid side bearings are 
applied, so that there is no transverse equalisation at 
either end of the locomotive, and both groups of 
bearing springs are thus effective in controlling oscilla- 
tion about a longitudinal axis. 

A four-wheel bogie, similar to that originally fitted 
to the Brown, Boveri high-speed locomotives for the 
Paris-Orleans Railway, but with 9-ft. wheel-base, is 
fitted at each end of locomotive No. 4002. The 
special feature of this truck is the application of lateral 
control springs fore and aft of the centre pivot, which 
tend to compress pairs of levers, the outer ends of which 
are anchored to the main cross member of the truck, 
whilst their inner ends are fitted with rollers which 
react on the equaliser block of the centre pivot. The 
levers are also fitted with abutments, near the rollers, 
which come in contact with stops on the main cross 
stay, so that the levers cannot follow up the movement 
of the centre pivot block when it recedes from them, 
though they oppose its approach and thus exert a 
righting effort for both lateral and angular displace- 
ments of the truck with respect to the block. The 
equalising block is mounted on a massive transverse 
pin attached to the superstructure. The block carries 
a hemispherical pivot at each end, the sockets for which 
are machined to slide on V-shaped grooves which damp 
out synchronous oscillations by reason of the friction. 
The bogie frame is effectively braced by a single 





+ ENGINEERING, vol. cxxv, page 297 (1928). 





central casting which is connected by flanged stretcher 
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plates to the headstock at each end. Brake blocks are 
applied to the inner face of each wheel. The outside 
bearing springs of the driving axles for locomotive 
No. 4001 are mounted on sliding seats supported on | 
the tops of the axleboxes. The axleboxes are inter- | 
changeable, but the hornblocks for the middle axle are 
fitted with liners on the face only, not on the edges, 
whereas the spring seat is grooved to fit the blocks. 
The middle axleboxes may, therefore, be displaced 
transversely in either direction to ease the passage of 
curves. The inscription of the wheel-bases of the | 
passenger engines in a curve, with }-in. play between | 
the flanges and the rail at each side, is given in Fig. 21, | 
page 170. The times of sway, or of oscillation about a 
vertical axis, determined by the moments of inertia 
and the characteristics of the bogie control springs, 
are given in Appendix V.* 

irticulating Joints.—The articulating joint which 
connects the two motor bogie trucks of each South 
African locomotive hinges freely on vertical and 
horizontal axes. Each part is secured by means of a 
horizontal pin in a casting of box form, built into the | 
end girder of the frame. The greater length of the | 
freight engines for the 5-ft. 6-in. gauge necessitated 
the adoption of a modified form of joint. Diagonally 
opposite inner corners of the two trucks are connected 
by links to the shorter arms of a pair of bell-cranks 
pivoted on vertical pins on the body framing. The 
longer arms of the bell-cranks are connected by tubular 
links interrupted by a cylinder containing two piston- | 
like follower plates enclosing two volute springs in 
series under heavy initial compression. The cylinder 
is free to move through cylindrical guides. The 
assembly acts as a rigid connection between the bell- 
eranks until the push or pull in the rods exceeds the 
initial compression on the springs. The additional 
travel of the springs allows an extension or reduction 
of the normal length between centres of end pins, so 
that the bogie trucks may assume different angular 
positions with respect to the centre line of the body, 
without imposing excessive lateral pressure on the rails. 
Experience with both of these types has demonstrated 
that the wear of tyres is increased by about 50 per cent. 
when independent lateral play of the adjacent head- 
stocks is permitted. The engines on the 3-ft. 6-in. 
gauge with nose-suspended motors average 91,000 
miles between tyre turnings. The six-wheel coupled 
engines on the 5-ft. 6-in. gauge promise an increase on 
this figure. The influence of the articulating joint on 
the development of lateral pressure on curves is treated 
in Appendix IV.* 

Brake Work.—There is difficulty in providing space 
for the cylinder, reservoir, way-shaft, &c., of the vacuum 
brake. The time required for the release is a source 
of delay, which is accentuated when working at high 
altitudes. The influence of high barometric pressures 
on the time is plotted in Fig. 23, page 170, for vacua of 
both 15 in. and 20 in. The control of heavy trains on 
inclines and the arrest without shock renders it desirable 
to control the engine brakes independently of those on 
the train, but in normal working the application and | 
release of the engine brakes should be strictly in unison 
on both train and engines. This requirement is | 
effected by the “ proportional valve,” a section of | 
which, as developed by the Westinghouse Brake | 
Company, is given in Fig. 24, page 171. The diaphragm | 
1 separates the compartment 2, in which constant 
vacuum is maintained, from the chamber 3, which is 
in communication with the train pipe. Admission of 
air to the train pipe causes the diaphragm to move to 
the right, rocking the bell-crank 4 and lifting the 
piston 5 and the air-admission valve 6. The relation 
between the effective area of the diaphragm and that 
of the piston is such that the piston descends and | 
closes the admission valve when the air pressure in | 
the brake cylinders corresponds to the degree of 
destruction of the vacuum in the train pipe. When 
the vacuum is restored the piston descends until it 
opens the release valve 7, the pressure falling in due | 
proportion to the degree of restoration of vacuum. 

When descending grades under regenerative control 
the retardation required is adjusted electrically to 
suit the required speed. The engine brakes are cut 
out by the closing of the regenerative circuit, the train 
brakes being applied cr released independently as 
required. An emergency brake application automati 
cally opens the regenerasive circuit and connects the 
engine brakes to the proportional valve. Clasp brakes 
are fitted to the wheels of individually driven axles, 
as the boxes and hornblocks are not necessarily designed 
to take heavy unbalanced thrust. One block only is 
fitted to each of the coupled wheels of the freight 
engines. A parallel-motion device is fitted to the 


head of each brake lever applied to wheels having lateral 


play in the frames, in order that the blocks may play 
transversely without binding. Each block is kept 
floating on its pivot pin by means of a slotted drag- 
link attached to its lower extremity, working through 


* Not reproduced. 
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a friction clamp on the lever. This is essential if 
consistently uniform retardation is to be obtained at 
all stages of wear. It is also advisable to provide for 
uniform adjustment of the slack, without expenditure 
of time in the running shed. The hand-brake spindle, 
which is shown in Fig. 26, is arranged with automatic 
control of the slacking off, so that an application and 
release of the hand brake maintains a constant amount 
of slack in the brake rigging. Rotation of the spindle 
to apply the brake causes the adjusting screw, with 


Fig.26. HAND-BRAKE AND AUTOMATIC 
SLACK ADJUSTER. 
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left-hand thread, to rise whilst the slack in the brake 
rigging is being taken up. 


pawl-carrier box at its lower end, causing the pawl to 
travel over one or more of the teeth of the rack bar. 
On releasing the brake the handle can be rotated in 


the left-hand direction only by the amount necessary | 


to restore the end of the adjusting screw to the bottom 
of the carrier box. If the hand brake is applied when 
the air brake is on, it will not continue to hold when 
the air brake is released. Locomotives left unattended 


| with the brakes on must have the air brakes fully 


released and the hand brakes screwed on. 


If a sufiicient amount of | 
wear has taken place the adjusting screw will lift the | 


| Another form of slack adjuster made by Messrs. 
| Hawthorn, Leslie, is seen in Fig. 27. This consists of 
an epicyclic gear driven from a bevel wheel on the 
| vertical spindle of the hand brake in mesh with a wheel 
|on the planetary arm. This wheel actuates a second 
| one which engages with teeth formed on the rim of the 
| bracket casting. The end of the arm when rotated 
|in the direction of brake application meets a stop on 
| the upper casing, and this casing carries a spring-loaded 
pawl which drops over the teeth of a crown ratchet on 
the main bracket. When the brake is released the 
| arm recedes from the stop, and after travelling through 
a nearly complete circle is arrested on its opposite face, 
further rotation being prevented by the engagement of 
the pawl and ratchet. Full release is obtained by 
about five and a half turns of the handle. Brake blocks 
are fitted to all bogie wheels. The reaction to a heavy 
| brake application brings additional weight to bear on 
| the leading groups of wheels, whilst retarded rotation 
j}also tends to prevent the flanges from climbing the 


rails. 


| Design and Manufacture.—The locomotives, to which 
| detailed reference is made, were produced to the specifi- 


fA | cations of Messrs. Merz and Partners by the following 


contractors :— 

| Whe Metropolitan-Vickers Electrical Export Company. 
| —Locomotives of 3 ft. 6 in. gauge for the South African 
| Railways, with The Swiss Locomotive and Machine 
| Works and Messrs. Robert Stephenson and Company 
as sub-contractors for the mechanical parts. Freight 
locomotives of 5 ft. 6 in. gauge for the Great Indian 
Peninsula Railway, with The Swiss Locomotive and 
Machine Works and The Vulcan Foundry Company as 
| sub-contractors for the mechanical parts. Passenger 
| locomotives of 5 ft. 6 in. gauge for the Great Indian 
| Peninsula Railway with The Swiss Locomotive and 
| Machine Works as sub-contractors for the mechanical 
| parts. 

The General Electric Company.—Passenger locomo- 
tives of 5 ft. 6 in. gauge for the Great Indian Peninsula 
Railway. 

The British Brown-Boveri Company.—Passenger 
locomotive of 5 ft. 6 in. gauge for the Great Indian 
Peninsula Railway. Messrs. R. and W. Hawthorn 
Leslie and Company were the sub-contractors for the 
mechanical parts of the last two examples. 








"| ALUMINIUM-SILICON ALLOYS AS 


PISTON MATERIALS. 


A report by the Light Alloys Sub-Committee of 
| the Advisory Council for Aeronautics, published in 
| 1921, on work carried out in the Royal Aircraft Estab- 
| lishment, was not favourable to the use of aluminium 
| alloys as bearing metals, in comparison with more 
| orthodox anti-friction metals. The report is now ten 
years old, and, in the meantime, a whole series of light 
| alloys in which substantial quantities of silicon occur 
|has been developed. These alloys were relatively 
|unknown at the time that the investigation at the 
| Royal Aircraft Establishment was being made. 
| The question of the wearing properties of light 

alloys has become very important with the rapid 
| development of aluminium-alloy pistons. There has 
been a tendency for makers of engines, to return 
jto the use of cast-iron pistons partly on account 
of cylinder-wear trouble. The low coefficient of thermal 
|expansion and good surface-wearing properties of the 
cast-iron piston, in their minds at least, compensates 
for the disadvantages of cast iron from the points of view 
of high density and low thermal conductivity. Neces- 
sarily, the protagonists of light-alloy pistons have 
made endeavours to meet their disadvantages by 
| selecting more suitable alloy materials and by ingenuity 
in design. The present article is not concerned with 
the question of piston design, but rather with piston 
material. A very obvious step to take is to 
increase the Brinell hardness of the alloy material, it 
having been assumed that a uniformly soft material 
will cause more tendency to wear than a hard one. 

This has brought about the great popularity of 
heat-treated Y-alloy for piston purposes. By approved 
heat treatment, the hardness of Y-alloy can be increased 
from approximately 80 Brinell to approximately 125 
Brinell. Other variations of the Y-alloy type, sold as 
proprietary alloys, can be heat-treated, it is claimed, 
to give even higher Brinell numbers. Whilst the use 
of heat-treated materials is of very doubtful advantage 
in so far as the crown of the piston is concerned, the 
matter is very different when the skirt of the piston 
jis considered. Here the working conditions do not 
| give rise to much annealing effect, and the increased 
hardness obtained by heat-treatment is largely retained. 
An improvement is certainly obtained, as far as the 
wear of the cylinder walls is concerned, by the use of 
such materials. Nevertheless, the improvement is 
only slight, and, in some cases, is definitely neutral- 
| ised by faulty design of the piston. 

On the Continent, in France and Germany, the 
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Fie. 1. 


piston material is selected from the point of view 
of bearing properties, not on its Brinell number, but 
on its micro-structure. A good bearing material is 
one that fulfils the two conditions of plasticity and 
hardness. Among the white metals this is obtained, 
for example, in a tin-base white metal containing 
antimony. The hard cubes of tin-antimony compound 
are embedded in the soft matrix of the tin solid solution. 
This is shown in the micro-section, Fig. 1, above, 
which is reproduced by the courtesy of Messrs. J. 
Stone and Company, Limited. For heavily-loaded 
bearings, either bronzes containing from 10 per cent. to 
15 per cent. of tin, or phosphor-bronzes, are employed. 
Such bronzes, slowly cooled, contain hard particles of 
the y compound embedded in the « solid solution ; in 
the case of the phosphor-bronzes, a further hard con- 
stituent, Cu,P is present. It is possible to obtain 
similar types of crystallisation in aluminium alloys, 
and particularly is this the case in those aluminium- 
silicon alloys which contain a percentage of silicon 
beyond that required by the eutectic composition. 
Two illustrations of the micro-structure of such an alloy 
are shown in Figs. 2 and 3. Fig. 2 shows the chill-cast 
alloy, and Fig. 3 the modified alloy. This alloy 
contains 18 per cent. of silicon and 3 per cent. copper, 
the remainder being aluminium. It is interesting to 
compare this micro-structure with that of the tin-base 
white metal shown. Certain striking similarities are 
observed. In the aluminium alloy we have a fairly 
even division of the crystals of primary silicon material 
in the soft eutectic matrix, and this is a duplication 
of the tin-antimony compound crystals in the soft solid 
solution. 
high, whereas that of the eutectic is only 55. It is 
pretty evident that a Brinell test carried out on such 
material will represent an approximation of the average 
Brinell hardness numbers of the hard primary silicon 
crystals and of the soft eutectic. In actual fact, the 
figure given in the Brinell test is 79. 
the fallacy of using Brinell hardness in such a case as 
a criterion of wearing properties, for it is obvious 
that on such a grading this alloy would be considered 
of less use than the orthodox heat-treated aluminium 
alloys of the present time, which possess a much less 
suitable crystalline form. 

The high-silicon aluminium alloys have also other 
excellent physical properties for use as piston materials. 
These include a high thermal conductivity, the lowest 
density of all the commercial aluminium alloys, and 
a very low coefficient of linear expansion. These 
advantages, considered in conjunction with their ex- 
cellent wearing properties, account for the fact that 
in Germany, at the present time, these alloys are 
rapidly becoming standard materials for light-alloy 
pistons for such widely differing applications as large 
marine Diesel engines and small air-cooled motor- 
cycle engines. Mr. H. J. Maybrey, of Penarth-street, 
London, S.E.15, to whom we are indebted for the 
above information, emphasises, however, that while 
the high-silicon aluminium alloys possess many 
advantages, they render imperative a very serious 
study of a number of foundry and machine-shop 
problems, as the casting and machining methods which 
must be employed differ considerably from those used 
for the older and better-known light alloys. 


ErcHeD. 


The Brinell hardness of silicon is extremely | 


This points out | 


Fie. 2. 18 per Cent. Sinicon, 3 PER 
Cent. Copper ALUMINIUM ALLOY, CHILL- 
Cast. UNETCHED. xX 120. 


NOTES ON NEW BOOKS. 


Unper the title of Die Anwendung der Nomographie 
in der Mathematik, Messrs. Julius Springer, of Berlin, 
have published a somewhat remarkable book by 
Herr H. Schwerdt, the price of issue being 28 marks. 
The treatise provides nomographs for the approximate 
solution of a vast variety of problems in mathematics, 
and represents great industry, and not a little in- 
genuity on the part of the author. In addition to 104 
figures in the text, there are 104 nomographs, some of 
which comprise complicated curves, the calculation 
and plotting of which must have involved a large 
expenditure of time. The solution of triangles, given 
any of the usual data, is reduced by these diagrams to 
laying a straight-edge across the appropriate nomograph. 
Others provide, in similar fashion, for the solution of 
quadratic, cubic, quartic, and quintic equations. « Still 
other diagrams facilitate transformations from Cartesian 
to polar, elliptical or hyperbolic co-ordinates, and vice 
| versa, both in plane and solid geometry. The printing, 
| both of the text and of the illustrations, and the 
| general get up of the volume, well sustains the reputa- 


| tion of the publisher for excellence in this regard. 








A useful book entitled Steam Turbine Operation has 
been published by Sir Isaac Pitman and Sons, Limited, 
London, the price of issue being 12s. 6d. net. The author 
is Mr. W. J. Kearton, lecturer in engineering at Liver- 
pool University, whose previous works on steam tur- 
bines and on compressors have been highly valued by 
many students. In the opening chapter of his new 
treatise, the author deals with foundation work and 
erection problems. This is followed by a chapter on 
starting up turbines, the importance of uniform heating 
up and thorough drainage being emphasised. Notes on 
glands of all kinds form the subject matter of Chapter 
III, whilst the next chapter is devoted to lubrication 
problems. The notes on governors and governing are 
largely descriptive, the special arrangements adopted 
by a number of makers being described in detail, but 
there is also some discussion of general principles. 
Turbine troubles come up next for discussion, and are 
treated under seven heads, viz., shaft vibration, disc 
vibration, internal defects, faults due to machining, 
bad design, and defective materials. Vibration troubles 
have been responsible for much loss and some serious 
accidents, but the problems involved are now well 
understood, and there should not be much trouble in the 


future. Blade vibration is not necessarily serious, but | 


the failure of a blade may lead to extensive consequen- 
tial damages in turbines of bad design. On the Con- 
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special equipment. The final chapter is devoted to the 
Ljungstrém turbine, the character of which justifies 
the placing of it in a class of its own. 


Most of the systematic data required for analyses 
of the spiral motion of aircraft, known as spinning, are 
provided, on account of the critical nature of the 
manceuvre when carried out on full-scale machines, 
by wind-tunnel experiments. Such research has 
hitherto been largely confined to elementary wing 
systems and land machines, but seaplanes are now 
beginning to attract attention, and a recent report 
issued by the Aeronautical Research Committee 
(R. & M. 1356, published by H.M. Stationery Office, 
price 1s. net) describes a series of spinning experiments 
carried out at the National Physical Laboratory by 
Messrs. H. B. Irving and A. 8. Batson, on a 1/15-scale 
model of the Fairey III[F seaplane. This is a single- 
engine, twin-float, biplane machine of aspect ratio 
8-3. The tests comprise wind-tunnel measurements of 
rolling and yawing moments due to rolling, and of forces 
and moments over a range of incidence and yaw. 
Attention has been chiefly paid to the influence of the 
floats on the aerodynamic characteristics of most 
importance in spinning, but the work also covers 
several points of general interest in spinning, such as 
| the effect of various tailplane modifications on fin 
|and rudder moment, and the relative merits of inter- 
ceptors and of differential and floating ailerons. Of 
the three forms of aileron control tested, the floating 
|ailerons offer the greatest improvement as regards 
| recovery from a flat spin. The effect of the inter- 
| ceptors falls off as incidence increases, but in this 
| connection it should be remarked that the model was 
| not fitted with slotted wings. At high incidences, the 
| floats contribute a large positive pitching moment, of 
| which about one-third is attributable to the inter- 
ference of the floats on the tailplane. From the results 
| of the rolling and side-slip experiments on the model 
| with and without floats, comparative calculations have 
| been made of the spins of the seaplane and of the 
| corresponding Fairey IIIF land machine, from which 
| the conclusion is drawn that the presence of the floats 
| renders recovery from spinning somewhat more diffi- 
| cult. So far as can be judged from the results, a steep 
spin at an incidence not greatly in excess of stalling, 
is likely to prove more dangerous than a flat spin. 
The data and conclusions published in this report, 
whilst of particular interest to designers as relating to 
ja typical seaplane, by no means exhaust the subject. 








tinent the claim has lately been made that such conse- | 


quential damages are not covered by the builders’ 
guarantee, which it is contended applies only to the 
initial defect. Erosion is another trouble which it is 
now hoped to diminish by drawing off the condensate 
as quickly as it is formed. In this connection, it seems 
of interest to note that there is very definite evidence 
that the drops responsible for blade erosion are at least 
s-in. in diameter. In the penultimate chapter of his 
book, Mr. Kearton deals with the subject of turbine 
testing, and explains clearly how ordinary tests should 
be run. Exact testing is another matter, and a very 


| costly proceeding involving much organisation and 


| When a technical book dealing with a specialised 
subject reaches a fourth edition in the space of twelve 
years, there is no doubt of its meeting a real demand. 
| This is the case with The Running and Maintenance of 
| the Marine Diesel Engine, by John Lamb (London: 
Charles Griffin and Company, Limited, 18s. net.), 
|and the author is to be congratulated on meriting 
| such success. The book more than lives up to its title, 
| and is, as the author wrote in his first preface, “a 
working tool and practical guide.” To the young 
| marine engineer bent on thoroughly understanding 
| the machinery in his care it will be more than this, since 
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it deals broadly with most aspects of the marine oil 
engine. Of particular value are the chapters dealing, 
respectively, with Fuel Combustion Difficulties, Port 
Work, and Watch-Keeping, but the continued success 
of a book, while naturally gratifying to an author, is also 
a responsibility. While a large part of the information 
and advice will be of value, so long as there is no radical 
change in the form of the marine oil engine, it is also 
essential that other parts of the book should be progres- 
sively modified to be consistent with contemporary 
progress. In the fourth edition, three new chapters 
are added : the first of these, dealing with double-acting 
engines is hardly proportional to the recent progress 
in this direction; the second, a brief treatment of 
materials of construction, is helpful; the third is that 
on Fuel Combustion Difficulties, already mentioned. 
In spite of these additions, however, it would not 
be true to say that the descriptive matter represents 
faithfully the present position of the marine oil engine. 
For instance, the space devoted to supercharging and to 
airless injection, respectively, would convey the false 
impression that these are quite unimportant develop- 
ments. Under supercharging, the author has ignored 
the Biichi, Rateau, and Werkspoor systems and a single 
short chapter is all that is given to the wide subject 
of airless injection. It may be conceded that one | 
book cannot possibly include all sides of this subject, 
but a just proportion ought to be borne in mind. 
When the position of the marine oil engine in 1919, 
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the date of the first edition, is considered, it would 
seom that the matter in the book remains roughly 
consistent with that position. Certain questions then 
of importance that have since become relatively un- 
important are still treated. Progress in this field has | 
been so rapid that in a fifth edition—which, by the 
excellence of the book, is certain to be called for— 
the author will be well advised to consider a complete 
re-drafting of the text, so that the admittedly limited 
space at his disposal may be utilised to reflect the 
position when the work appears. One matter to which 
attention should be given is that of considerably 
extending the chapter on starting and reversing gears. 


Those engineers who have had in their possession 
Mark Lvoff's 7 he Engineers’ Pocket Technical Dictionary 
(French-English) will, we feel sure, agree with us that 
it is an admirable little work, both as regards complete- 
ness and accuracy. It is, therefore, not surprising 
that a demand should have arisen for an English-French 
dictionary on precisely the same lines. This second 
portion of the dictionary, we are glad to say, has 
recently made its appearance, and, like its counter- 
part, is published by Messrs. E. and F. N. Spon. The 
newly-issued little volume, which bears the title, 7'he | 
Engineers’ Technical Dictionary (English-French), is 
mainly intended for mechanical and electrical engineers, 
but - contains many words and terms used in the 
wireless, motor-car and aeroplane industries, and, in 
addition, current commercial and legal expressions 
often used in such documents as contracts and specifica- 
tions. In fact, for its size, the dictionary covers a very 
wide field in what might be termed general engineering, 
and covers it in a very thorough and workmanlike 
manner. An element of humour has been introduced : 
the French equivalents of such words as “* fool-proof ” 
and “ gadget,” which not so long ago were slang terms, 
and are still regarded as somewhat loose expressions, 
are furnished. The translations given, however, are in 
good orthodox French. The little volume contains 
296 pages, and is of handy desk or pocket size. The 
price is 6s. net, or bound together with the previously- 
issued French-English section, 9s. net. As already 
stated, the publishers are Messrs. E and F. N. Spon, 
Limited, 57, Haymarket, London, 8.W.1. 
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DOUBLE-DISC SANDING MACHINES. | 


Tas comparatively rapid development of grinding 
as @ method of machining metals has been paralleled 
in the pattern shop by the extending use of mechanically 
applied abrasive paper in the sanding machine or sander, 
to use the now commonly accepted description. A new 
form of one of these machines, made by Messrs. Wadkin 
and Company, Green-lane Works, Leicester, is shown 
in the accompanying figure. This is a double-disc | 
sander, with two canting work tables. It is manv- | 
factured in two sizes, with discs 30 in. and 36 in. in | 
diameter, respectively. The sandpaper is cemented to 
the face of the discs and extends to the extreme 
periphery so that corners of work may be cleared out. 
As the discs are machined and mounted to run in a 
vertical plane, the work is ground quite square at any 
point across the surface when the work tables are hori- 
zontal. By slightly canting the tables, patterns may 
be finished with the necessary draught or taper, and 
by still further tilting them bevelled edges at any angle 
may be obtained. As the work is finished perfectly 
smooth it does not require any further operation by 
hand or otherwise, so that the machine may be em- 
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ployed in cabinet making, shop fitting, &c., as well as 
for pattern making. 

The machine is mounted on a splayed base to ensure 
stability and freedom from vibration. To the top of 
this base is bolted the casing containing the operating 
motor on the spindle of which the discs are mounted. 
The tables are pivoted on substantial L-shaped brackets 
bolted to the sides of the base, to which is also bolted 
a belt-driven exhausting fan. The boss seen imme- 
diately above the fan in the figure is provided for the 
larger machine only, its function being that of a socket 
for the upright of the lifting tackle by means of which 


|the discs are handled when changing. The motor, 


which is of 5-h.p., is specially designed for the machine. 
The rotor is statically and dynamically balanced, and 
the stator is carefully protected against moisture 
penetration. Both rotor and stator are ground to 
size internally and externally. The built-in construc- 
tion is suitable for an alternating-current supply of 
50 to 60 cycles. For single-phase alternating current 
or for direct current a belt drive is used, while the 
machine can also be arranged for a belt drive from a 
countershaft. The built-in motor is provided with 
control gear mounted on the motor casing and base. 
The control is by start and stop push buttons, self 
contained with the contactor, the whole being enclosed 
in a dust-proof case. The contactor is provided with 
overload releases and inherently gives no-volt protec- 
tion. Hand-operated control gear is normally fitted 
with the other types of electrical drive. 

The spindle is made of steel of 45 tons tensile strength, 
and runs in ball and roller bearings. The ends are 
tapered for the driving flange plates to which the 
discs are attached by screws. The running speed is 
950 r.p.m. in the 30 in. machine, and 720 r.p.m. in the 
36-in. machine. A hand-operated brake is provided 


to stop the discs when the current has been cut-off. | 


The discs are of steel and are carefully balanced. The 
sand paper may be cemented on either side as most 


|convenient. The tables can be moved horizontally 


by a handwheel and screw motion and may be tilted 
to 45 deg. below the horizontal plane, or to 10 deg. 
above it, by handwheels operating through totally- 


enclosed machine-cut spiral gears. A pointer and | 


quadrant enable any required angle to be accurately 
set. The area provided is 34 in. by 17 in. on 
each side for the 30-in. machine, and 40 in. by 19 in. 


for the 36-in. machine. The table tops are grooved | 


to take the fences which are of the universal swivelling 
type and may be set anywhere across the width of the 
table. They can be reversed to suit right or left- 
handed work, and the surface of the table is marked 
with the principal angles for setting purposes. The 
dust-collecting system shown in the figure is not 
part of the normal equipment, but the arrangement 
there illustrated enables the dust to be exhausted 
into a separate cyclone or dust box. The hoods 
can, of course, be arranged to couple to a general 
suction system. The sandpaper can be conveniently 
attached to the discs in a clamping press. 





CATALOGUES. 


Kiln Linings—A catalogue of high-alumina blocks 
for lining rotary cement kilns is to hand from Mr. Algernon 
| Lewin Curtis, Chatteris, Cambs. 

Heat Insulation—A new catalogue of “ Silocel”’ in- 
| sulating blocks and material is to hand from Messrs. 
| Johns-Manville Company, Limited, 46, Victoria-street 
London, 8.W.1. 

Tools.—Messrs. Mosers, Limited, 4, Marshalsea-road, 
London, 8.E.1, have issued a useful catalogue of the 
ordinary millwrights’ hand tools, lifting blocks, smiths’ 
forges, drill grinders, &c. 

| _ Fans.—Messrs. Aeroto, Limited, Bush House, Strand, 
| London, W.C.2, have issued a catalogue, with technical 
| data, describing their patent screw fans for mechanical 
draught, refrigeration and ventilation. 


| Cranes and Bridges.—We have received two catalogues 
| illustrating examples of the heavy cranes and bridges 
| built by Messrs. M.A.N. Company, of Augsberg, Germany, 
|issued from their London office, 13, Rood-lane, E.C.3. 


Switchgear.—Messrs. Brookhirst Switchgear, Limited, 
Chester, have issued a new catalogue of control gear for 
| alternating and direct current, with hand and automatic 
| operation. Illustrations and a full list of prices are 
| given. 
| Bulkhead-Door Closing Gear.—A fully descriptive 
| and illustrated catalogue of their hydraulic-pneumatic 
| bulkhead-door closing gears is to hand, from Messrs. 
| Atlas-Werke A.-G., Bremen, printed in German and 
English. 

Colliery Machinery.—Messrs. George Fletcher and 
| Company, Limited, Derby, have sent us a catalogue of 
|eolliery plant, such as fans, decking structures, pit 

cages, tubs, screens, &c., with some excellent illustrations 
| of examples of their work. 

Shipbuilding.—Messrs. A. 8. Akers Mek. Verkstad, 
| Oslo, have sent us a copy of an album of fifty views of 
| their works and shipyards, and of marine engines and 
ships built by them, forming an effective record of a long 
and successful period of productive activity. 

Aerial Ropeways.—Messrs. J. Pohlig, Limited, Cologne, 
have issued a catalogue describing and illustrating many 
of the aerial ropeways they have constructed in various 
countries, and also a catalogue of loading and conveying 
| appliances for use in yards, warehouses, works, &c. 

Boiler-Feed Pumps.—A pamphlet discussing the 
technical requirements for feeding steam boilers, especially 
power station boilers and high-pressure boilers, is to hand 
from Messrs. G. and J. Weir, Limited, Cathcart, Glasgow, 
| with illustrations of several pumps for this purpose. 

Small Electric Motors.—Messrs. Wagner Electric 
Corporation, St. Louis, U.S.A., have issued a new 
catalogue of small electric motors, describing the con 
struction and indicating the most suitable applications 
There are six fractional powers under one horse powe! 
as well as larger machines up to about 15 h.p. 

Calorising.—Messrs. The Calorising Corporation ot 
Great Britain, Limited, 32, Farringdon-street, London, 
E.C.4, have sent us a pamphlet describing the calorising 
process and the boxes, pots, baths and tubes which they 
manufacture for this process. We have also received 
particulars of a nickel-chromium-aluminium alloy 
| supplied in castings, to withstand loads at high tem 
| peratures. 
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THE STATE LINE STATION OF THE 
CHICAGO DISTRICT ELECTRIC 
GENERATING CORPORATION. 


Tue output of the Chicago District Power System 
for the year 1930 was 5,758,000,000 kw.-h.,the system 
ranking as third largest in the world. This develop- 
ment has occurred in considerably less than 
50 years, for although the first company in 
Chicago operating under the Edison patents was 
formed in 1881, the distribution of energy only 
commenced with the formation of the Chicago 


| station with 20,000-kw. sets in 1911. 


which in 1907 was added a 12,000-kw. set. Quarry- 
street station next went into commission with 
14,000-kw. machines in 1908, and the Northwest 
These were 
all vertical turbines, but in 1913, a distinct break 
was made when a 25,000-kw. horizontal Parsons 
set and a General Electric 20,000-kw. set were 
started up at Fisk-street. Between 1914 and 
1919 four horizontal machines of from 30,000- 
kw. to 35,000-kw. were added, a further 30,000- 
kw., and also a 35,000-kw. horizontal machine 
being installed there in 1920. This was followed 








improvements in the electrical end again made it 
possible to increase considerably the size of genera- 
tors. Thus, at Waukegan, about 40 miles north 
of the City, a single-shaft set of 115,000 kw., with 
a single generator, was started up last year, while 
two similar units, one of 150,000 kw. capacity, and 
another of 125,000 kw. capacity, are due to be 
started up in 1933 and 1934, respectively, at State 
Line. In fact, the recent electrical developments 
will make it probable that this single-line type of 
machine will be given preference over the cross- 
compound type, not only for reasons of simplicity 
of control, but also because the cost per unit of 
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starting with the opening of the Adams-street 
Station in 1888. From this station, with its four 
non-condensing high-speed steam engines of 200 h.p., 
to the State Line Station of to-day, the production 
of power in Chicago has been marked by a series of 
well-defined stages, equally, of course, characteristic 
of the electrical industry as a whole, but here brought 
together in small compass in such a way that the 
development is graphically illustrated. 

The early beginnings were at Adams-street, 
Harrison-street, Oak-street and Clark-street, and 
27th-street and Wabash-avenue. Of these, only the 
Harrison-street station could be ranked as of any 
Size, even in those days, and its largest unit was 
only one of 3,500 kw. The first turbine station was 
Fisk-street, with at first, three 5,000-kw. sets, to 


37,000-kw. capacity, after which, for a time,” the 
electrical end restricted further direct increase in 
size. The cross-compound machine, however, 
still made advances possible, and when Crawford- 
avenue station was brought into use, the steam 
sets started up had the following capacities :— 
60,000 kw. in 1924 ; 75,000 kw. in 1926; 88,000 kw., 
in 1927; and 100,000 kw. in 1928. In: these 
machines the largest individual generators had 
|outputs of 43,000, 48,000, 55,000, and 55,000 kw., 
respectively. The climax, so far as steam sets are 
concerned, came with the large No. 1 unit at State 
Line. This machine is of the compound type, with 
one high-pressure and two low-pressure units, of a 
total capacity of 208,000 kw. The largest generator 








of the set is, however, only of 76,000 kw. Thereafter 


capacity is much reduced for the machine itself, 
and also, being simpler and taking up less [room, 
building costs are much lower. 

While the large unit at State Line was adopted 
for reasons of economy in operation, and has now 
a heat rate of 13,200 B.Th.U. per kilowatt hour, 
this station has actually been improved upon by 
another which supplies the Chicago system. The 
latter, however, is not conspicuous for special fea- 
tures of design, but has the advantage of having a 
better load. It is situated at Powerton, some 
190 miles from Chicago, and actually on a coal- 
field. Owing, therefore, to its coal being cheaper, 
a good load is always provided for it. For this 
reason its heat rate now in regular operation is 
12,600 B.Th.U. per kilowatt hour. This figure 
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has not been equalled, we believe, by any other 
station, so far as comparisons are possible. The 
station is equipped with two tandem machines of 
52,000-kw. capacity, and single generators, while 
two further units of similar type but of 115,000-kw. 
output are in course of installation. 

We have only touched above on one aspect uf the 
development of generating plant. There are others 
which might also be considered, such as the gra- 
dual increase in the size of boiler units and steam 
pressures, but it is not intended to deal with these 
sides of this question. What we have said will 
serve to give an idea of the changes which have 
been made in one system, culminating in the large 
unit contained in the station we now propose to 
describe, by the courtesy of Mr. W. 8. Monroe, 
president of Messrs. Sargent and Lundy, Incorpor- 
ated, engineers to the Chicago District Electri 
Generating Corporation. 

The State Line station is situated at Hammond, 
on the State boundary between Indiana and 
Illinois, on Lake Michigan, on the southern side of 
Chicago. The station is actually in Indiana, but 
the site touches the State line, which is here the 
limit of the City of Chicago. The site was procured 
in 1922. It consists of 73 acres of made ground on 
the shore of the lake, for which enterprise permission 
had to be obtained from the U.S. War Department, 
which has control of all navigable waters. State 
permits were also necessary before, in 1925, the 
first contract could be let for reclaiming the area 
Fig. 1, on page 175, gives various details of the 
surroundings, while Figs. 5 and 6, Plate VII, are 
a side view and a bird's-eye view of the station after 
eompletion. The station and its equipment is carried 
on concrete foundations on timber piling, but the 
heavier loads are carried on caissons sunk to the 
rock. The station was originally planned for an 
ultimate capacity of 1,000,000 kw., in five units, 
of which the large compound set of 208,000 kw. was 
the first. More recently, however, this scheme, as 
we have shown, has undergone modification, and 
single-shaft units are now being installed. It 
remains to be seen whether future developments 
will make necessary a greater number of machines 
than the five originally contemplated. 

The first section of the buildings shown in Fig. 6 
consists of boiler room, turbine room and offices, to- 
gether covering an area of 380 ft. by 210 ft. Adjoin- 
ing is a switchyard measuring 290 ft. by 150 ft., and 
beyond the area provided for extensions is storage 
space for 125,000 tons of coal, together with further 
space for three times this amount, to be brought 
into use when the station is fully developed. Part of 


this storage is under water. The site is excellently 
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Mute Pusuine Car up to Rotary Dumper. 


served by rail, and condensing water can be drawn 
in any quantity from the lake, and returned thereto 
at some little distance away from the intake. 

An idea of the railway facilities may be obtained 
from Figs. 1 and 6, already referred to. Coal is 
received on tracks shown on the right hand of the 
latter figure, and cars are run, as required, on to a 
track leading up a 15 per cent. gradient to a rotary 
car dumper. This length of track is shown in pro- 
file in Fig. 3, page 175. The cars are taken up the 
incline singly, by means of a mule worked by 
cable. The cable-hauling motor is housed under 
the ramp about half-way down. The cars vary in 
size, and range up to large 12-wheel gondolas of 
120-tons capacity. The hauling motor is of 450-h.p. 
The mule is clearly shown in Fig. 12, on this 
page. It consists of a heavy four-wheel bogie. 
having at the front end a hinged nose, which makes 
contact with the central coupler of the car. The 


| mule runs on a track arranged inside the standard 
railway track, and is independent of the latter. 
The whole mule track is 275 ft. long. The lower 
| part is provided with a pit, and at each end of this 
is a horizontal flap gate forming a continuation of 
the mule track. The upper gate is visible in the 
track in both Figs. 10 and 12. When a car has to 
be hauled up to the dumper, the mule is first 
placed at the end of the pit, as shown in Fig. 3, 
and the car run on to the pit by a shunting loco- 
motive. When the latter has moved back, the 
haulage motor is started and the mule emerges 
from the pit, up the first flap gate, and comes in 
contact with the car coupler. The two then move 
forward up the slope over the upper flap gate in 
the position shown in Figs. 10 and 12, and on to 
the dumper, pushing off the car already there 
and when the new car is off the top of the 
|slope the mule is hauled downhill again. Before 
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their highest positions. This is accomplished by 
a carriage attached to the clamp-lifting cables 
coming in contact with fixed stops. As the cradle 
continues to revolve while the clamps are held 
stationary, the cables haul up the clamp girders. 
In order to ensure the track platform registering 
correctly again with the fixed track at each end of 
the machine as the cradle comes to rest, a roller 
in a bracket on the platform frame, shown in Fig. 9, 
comes in contact with a vertical braced channel 
attached to the main underframe. This moves 
the car away from the timber side stops in the last 
few degrees of rotation. The car platform is pro- 
vided with flexible deck plating riding over the 
cradle framing when it moves to the dumping side. 
Inside the track, clamping shoes are provided bearing 
up against the inside of the car-wheel flanges, to 
hold the car longitudinally. 

Except for the control of the main motor, all 
operations are automatic and follow in a regular 
sequence. The motor is under control of the operator 
for starting and can be reversed at any point before 
the normal, if desired. The dumper will handle 
twenty 120-ton cars an hour, the dumping cycle 
occupying 14 minutes, the remaining time bei 
occupied by moving cars on and off, and weighing. 

On the far side of the car dumper the cars proceed 
down a 9 per cent. incline on to empty tracks. 
In order to control the cars down this slope, four 
mechanical air-operated car retarders are installed 
in series. These retarders consist of two pairs of 
shoes or beams, 38 ft. 6 in. long, on each side of 
each track railhead, coupled by links and levers in 
such a way that the movement of the piston of an 
horizontal air cylinder moves the bars together so 
as to grip the wheel tyres as the cars pass along. 
The air cylinders are electrically operated from 
the control house at the top of the incline. 

The dumper empties the contents of the cars 
into a large hopper divided into two legs, as shown 
in Fig. 3. Below each chute is a short shaking 
feeder, supplying a small box and a two-way chute, 
which feed the coal to a 42-in. conveyor, about 
252 ft. long, running at 360 ft. per minute, by 
which it is taken to the breaker house, as shown 
in Fig. 2. At present, only one such conveyor is 
installed, but provision is made for duplicating this 
as the station is extended, and it is for this reason 
that the two-way chute with its diversion gate at 
the dumper capable of feeding one or the other has 
been installed. 

Two coal breakers are installed in the breaker 
house, with provision for a third, as shown in 
Figs. 2 and 4. The breakers are of the Bradford 
type, 12 ft. in diameter by 22 ft. long, and have 
a capacity of 250 tons per hour each. From the 
boot of the hoppers in the breaker house the coal is 


| carried by a 42-in. conveyor, also to be duplicated 


the upper flap gate is reached on the return jour- 
ney, this gate has been automatically depressed, 
and the mule runs down the short ramp thus pro- 
vided on to the track at the pit bottom, to return 
below ground level to its starting point. Near the 
end of its travel it passes over the lowered bottom 
flap gate, which is then again raised to serve as a 
ramp for the next haul. The haulage speed is 
300 ft. per minute, and lowering speed 400 ft. 
per minute. The haulage rope is 1§ in. diameter, 
and the tail rope a }-in. cable. The gates are 
counterbalanced, and each is worked by crank 
gear by a 7}-h.p. motor. The operator controls 
the main haulage. Limit switches prevent over- 
running of the mule, and the flap gates are worked 
automatically. 

The cars are delivered into the rotary car 
dumper shown in Figs. 7 to 9 on Plate VIII, and 
in Fig. 11, on the opposite page. The position of 
the dumper is also indicated to the left of Figs. 2 
and 3, page 175. This appliance also constitutes 
a weighing machine, the whole framework being 
mounted on levers and knife edges, so that the 
loaded and tare weights of the cars can be read 
off as they are run on to the platform, and before 
they are passed out. The weighing levers on 
which the dumper is supported are shown in 
Figs. 7 and 9, anchor stays being also shown to 
the left of these figures. The dumper cradle con- 
sists of two end or portal rings, 25 ft. 5 in. in 
diameter, fitted for most of the circumference with a 
150-lb. rail, and set 58 ft. apart, centre to centre. 
These end rings are connected by a number of 
longitudinal girders, the latter being built into and 
supporting four intermediate vertical frames, one 
of which is shown in Fig. 8. Inside the cradle is 
a track platform, shown clearly in Fig. 8, and 
mounted at each end on two wheels, on which it 
can move sideways on short rails. 

The end rings are supported at each end of the 
cradle on two pairs of equalised rollers, the latter 
being carried by a heavy floating frame supported by 
the weighing levers. This underframe also carries, 
at mid-length, a single motor of 45 h.p., and a set 
of reduction gears enclosed in casing and an oil 
bath, through which a longitudinal shaft is driven, 
extending to each end of the machine. At each end 
is a drum from which a cable is carried to dead end 
brackets on each end ring, as shown in Fig. 9, one of 
the ends being wrapped more than half-way round 
the ring. The cradle is revolved by hauling in one 
rope and paying out the other, and vice versa. In 
dumping, the cradle is revolved in an anti-clockwise 
sense, looking at the machine as in Fig. 9. As 
soon as it begins to tilt, the car platform, under 
the action of springs, moves to the left, and the 
car side comes up against the timber stops shown 
in both Figs. 8 and 9. At the same time, four 
large overhead clamps descend on the top of the |in the future, to the top of a tower 96 ft. high, at 
car sides by gravity, and, after a few degrees of | the end of a long conveyor gantry. The latter is 
tilt, are locked in contact with the car. These over- | set at right angles to the elevating conveyors, as will 
head clamps can be seen in Fig. 8, being the top| be seen in Figs. 5 and 6, Plate VII, and carries the 
cross beams shown between the side columns. The coal along the site of future extensions, to the present 
clamps are connected by cable to a brake drum | boiler house. Although the tower at the transfer 
shown at the right-hand bottom corner of the cradle | point is 96 ft. high, the main structure of the 
in Fig. 8. This brake is applied by spring, and | longitudinal gantry is higher, the belt being 117 ft. 
held off by the lever fitted with a roller in contact | above ground level. At present, six boilers are in- 
with a short segmental track. As soon as the tilt | stalled, and the longitudinal conveyor runs down one 
lifts the brake lever clear of the top end of its roller | side of the boiler house, delivering to two cross belts 
path, this brake is applied to the car clamps. | extending over the coal bunkers. The longitudinal 

Additional support is given to the clamps as the | conveyor is provided with fixed trippers to transfer 
dumper turns over by cables coupled to large in- the coal to the cross belts, except at the end of 
verted L-shaped levers, one of which is provided | the longitudinal conveyor, where a chute is pro- 
for each clamp, as shown in Fig. 8. These levers | vided to feed the coal into the bunkers of the 
are hinged on the cradle frame, but the lower end first row of boilers. The single system of belt 
is connected by cable to a counterweight moving | conveyors has a capacity of 500 tons per hour. As 
vertically in a small tower frame built on the | already stated with regard to the elevating con- 
dumper underframe. This leverage gives the neces- | veyors, the whole system is designed to be dupli- 
sary elasticity to the clamping system, in case coal | cated for future extensions. 

's caught immediately under a clamp, and allows If coal has to go into storage, it is taken from 
for any irregularity in the car sides. As the cradle | the hoppers in the coal-breaker house by a 75-ton 
turns over, the effective leverage of this gear in-| hopper car, and delivered to the hoppers on the 
creases, becoming greatest at the maximum angle | storage ground. At the receiving hopper, an 
of tipping. On reversing and coming to rest, this | inclined feeder carries the coal to an inclined belt 
lever system first becomes inoperative, but the | conveyor, which discharges to a swivel spout, when 
brake is still effective until it is released by the | making an initial pile. From here, the coal is stocked 
contact of the lever and roller path above men- | out over the storage area by means of a drag scraper 
uoned. During the last degrees of revolution, the | of 300 tons per hour capacity. The drag scraper 
overhead clamps are also lifted and returned to | endless cable system is served through blocks at 
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three points, namely, the initial pile, the receiving 
hopper and a tail block car, the latter running on 
tracks outside the storage area, and capable of being 
moved or fixed where desired. When stocking, the 
drag bucket is placed between the block at the 
initial pile and the tail block car, and the coal 
distributed as required. 

In reclaiming, the bucket is placed between the 
tail block car and the receiving hopper, and coal 
brought to the latter is elevated by the conveyor 
mentioned above and loaded into a bunker from 
which it is discharged to the transfer car. In this 
it is shunted round on to a track running outside 
the car dumper building, and the coal is dis- 
charged through track hoppers on to the conveyors 
running to the breaker house, and so to the boiler- 
house bunkers, The transfer car is handled by a 
60-ton storage-battery locomotive, while the general 

ing of the coal cars in the yards is done 
with a 120-ton battery locomotive. A Merrick 
Weightometer is provided on the coal-storage belt 
to give the weight of coal put into or taken out of 
storage. This machine consists of a frame carrying 
idlers upon which the belt travels, the whole being 
carried on a weigh beam. The deflection of the 
beam is recorded on an integrator which gives the 
weight of coal and its speed, readings being in tons. 

For the first section of the boiler house, 18 coal 
bunkers were installed, of which 12 have been in 
use. The latter provide 4,020 tons of storage. 
They are constructed of steel plate, lined with 2 in. 
of Gunnite. Their arrangement will be made clear 
in drawings which will be given with our next 
ene: 





(To be continued.) 
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RECENT RAILWAY LOCOMOTIVE 
WORK IN FRANCE. 
By Lorp MonxswkL. 
(Concluded from page 120.) 

TURNING now to the Est, this line is at the time 
of writing in process of taking delivery of forty 
4-8-2 express engines almost exactly like the engine 
described in ENGINEERING in March, 1930. These 
engines one of which is shown in Fig. 2, page 178, 
weigh 113 tons each, and are accompanied by 
| eight-wheel tenders weighing (full) 72 tons. 
| The most important change that has been made 
in the new engines (which are numbered 241—002 
to 241—041) is that the boiler pressure has been 
raised from 242 lb. per square inch to 284 lb. per 
square inch. An interesting feature is the provision 
of an arrangement for sweeping the tubes while the 
| engine is running. One of the stays between the back 
| of the outside firebox and the back of the inside 
| firebox is replaced by a very much enlarged hollow 
istay. Inside this stay there is a funnel-shaped 
orifice, through which a jet of steam can be directed 
towards the tubes. The direction of the steam-jet 
is controlled by means of a hand-wheel in the cab, 
and the jet can be directed so as to blow through 
all the tubes, one after another. The engine must 
| be working hard at the time the operation is per- 
formed. It is done once every hour, and occupies 
two or three minutes. The experiences with the 
new engines to be described refer to work on the 
Paris-Belfort line. 

Although the Paris termini of the Nord and Est 
Companies are close together, and the lines start 
|nearly in the same direction, the Gare de I’Est 
| lies so much lower than the Gare du Nord that the 
| Est trains do not enjoy the easy downhill start 
which so much benefits the trains of the Nord. The 
first seven miles, indeed, are mostly uphill, the 
gradient averaging about 1 in 500. From km. 17 
to km. 25} there is an ascent averaging | in 170, 
|and from Gretz (38} km.) to km. 50, a gentle fall. 
Hence to post 77} there is an ascent, the last 3 km. 
of which rise at 1 in 230. There follow a fall mostly 
at about 1 in 170 to Flamboin (95 km., or 59 miles, 
| from Paris), and a long gentle ascent past Troyes as 

far as post 205 (127} miles). There is a descent at 





1 in 230 to post 215, and a gentle rise to post 239. 
Hence to the summit at Chaumont (1,025 ft. above 
sea-level) there is more severe ascent, the last 5 km. 
rising at 1 in 180. After Chaumont (261-2 km.) 
7 km. fall at 1 in 170 is followed by a rise of about 
1 in 400 to post 303 (1,170 ft. above sea), and then 
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the line falls at about 1 in 175 to post 323, falls descent, speed had risen to 75 m.p.h., and up the | 35 sec. at 45 m.p.h. A speed of 52 m.p.h. was 
very gently to post 362, and undulates to Vesoul whole of the ascent to post 77$ speed averaged | maintained on | in 200 before the dip at Lure, where 
(381-1 km. from Paris and 725 ft. above sea). 70 m.p.h., the 77th kilometre, where the gradient is | 70 m.p.h. was touched, and the hardest climb of 












From Vesoul to a summit tunnel between km. 429 
and km. 430, there is a long, fairly severe ascent, 
broken by a short dip at Lure, 411 km. from Paris 
and 967 ft. above sea. For some 15 km. before Lure 
the gradient averages | in 200, and between Lure 
and the tunnel there are 17 km. averaging | in 170. 
The summit, after which the line is level for 3 km., 
is just beyond post 430. This plateau is 1,312 ft. 
above sea. The descent to Belfort (442-7 km. 
from Paris) is mostly at 1 in 200. Belfort is 1,172 ft. 
above sea. The Gare de |’ Est is 150 ft. 

A day was spent travelling from Paris to Belfort 
on the engines of the 9.45 a.m. train from Paris, 
and returning on those of the 4.45 p.m. train 
from Belfort. For three out of the four stages 
the engine was one «of the new lot of 4-8-2s, of 
which about a dozen were by that time in service. 
From Paris the train was composed of eight 
vehicles, weighing 342 tons behind the tender. The 
engine was No. 241—005. 

For the first five or six miles out of Paris speed is 
limited to 56 m.p.h., but by km. post 16, 70 m.p.h. 
was reached. The steepest bit of the subsequent 
climb is 1 in 146 between posts 21 and 23}. Here 
speed fell to just under 60 m.p.h., but recovered 
to 60 m.p.h. immediately afterwards, and rose to 
70 m.p.h. on the level before Gretz, where the 
train was nearly stopped, losing about four minutes. 
At post 50, at the bottom of the subsequent 


1 in 230, being run at this speed. After the easy 


| all then had to be faced—17 km. from post 411 


run down to Flamboin, and the slight service slack | averaging 1 in 170. With steam cut off at 50 per 


past that station, 57 km. of slightly rising line | 


were run in 29 min. 6 sec. from post 96 (73 m.p.h.), 
and post 153, 95 miles from Paris, was passed in 
88 min. 26 sec. Shortly after this a second slack 
took place, resulting in a loss this time of about 
three minutes. Troyes (103} miles) was eventually 
reacheu in 99 min. 47 sec. from Paris in spite of 
the loss of 7 min. by the two slacks. 

The new engine, which came on at Troyes, was 
a 4-6-2, No. 31039. The start is nearly level, 
and 60 m.p.h. was reached in 5 miles; we main- 
tained 64 m.p.h. up the subsequent gentle rise and 
ran 9 km. up | in 230 to post 205 in 5 min. 44 sec. 
(584 m.p.h.). Seventy-five miles an hour was touched 
at the foot of the descent to post 215. Post 229, 
38} miles from the start, was passed in 38 min. 40 sec. 
A speed just under 50 m.p.h. was reached after 
15 km. climb at 1 in 190 from post 239, and 5 km. of 
1 in 180 before Chaumont did not bring it below 
504 m.p.h. Chaumont, 59} miles from, and 650 ft. | 
above, Troyes was passed very slowly in 61 min., 
and Langres, 81 miles, was passed in 83 min. Here 
there was a long and severe slowing on account 
of repairs to the road, costing about four minutes. | 
The engine was not pressed on the easy stage 
from Chalindrey to Vesoul, and the latter station | 
(133} miles from Troyes) was passed in 135 min. 





cent. in the high pressure and 70 per cent. in the 
low-pressure cylinders, and the boiler steaming 
very well, this stretch was covered in 11 min. 58 sec. 
(52} m.p.h.), and speed did not fall below 48 m.p.h. 


| An easy run down the hill followed and Belfort 


was reached in 177 min. 35 sec. from Troyes, nearly 
1} min. before time. 

For the return journey the engine was a 4-8-2. 
No. 241—010. The train weighed 443 tons behind 
the tender. The number of vehicles on this train was 
not noted ; there were probably ten. 

The start was 6 min. late. Sixty miles an hour was 
reached on the summit plateau and post 431, 


|7 miles, was passed in 10 min. 33 sec. Then down 


1 in 170 a speed of 75 m.p.h. was very soon reached, 
and kept up for a long way, for most of which the 
engine was running without steam. Speed varied 
very little, so the resistance must have been as 
nearly as possible 13 lb. per ton. With steam on 
the friction of the engine no doubt increases a little. 
so 14 lb. or 15 lb. per ton would seem to be a fair 
estimate of the resistance of a train of this character 
at 75 m.p.h. on the level. After passing Lure and 
ascending the little bit of up hill, the same sort of 
running was resumed, and Vesoul, 38} miles, was 
passed in 36} min. from Belfort. A speed of 75 
m.p.h. without steam was again reached down 4 
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short fall at 1 in 167 after Port-sur-Saéne, and 
the train then covered 40 km. of very gentle 
ascent from post 363 in 20 min. 41 sec. (72 m.p.h.), 
after which the climb from post 323 began at 
75 m.p.h. This ascent, which averages 1 in 175, 
continues for 20 km., but to pass over the curves 
near Chalindrey Station, speed must be reduced, 
so it is only as far as post 309 that high speed 
can be maintained. The 14 km. from post 323 
were covered in 7 min. 54 sec. at an average speed 
of 66 m.p.h., and km. 310-309 occupied 35% sec. 
(62-8 m.p.h.). 

Chalindrey, 84 miles from Belfort, was passed 
in 76 min., and Langres, 90} miles, in 82 min. 15 sec. 
Here a long slack began for permanent-way opera- 
tions, and 10 min. 51 sec. were occupied in covering 
km. 298 to 288. As this piece of line is all on a 
gentle descent, it should have been traversed in 
5 min. A speed of 75 m.p.h. was indeed reached 
immediately afterwards, and posts 287-268 occupied 
exactly 9 min. 30 sec. On the climb to Chaumont 
speed died down to 60 m.p.h. just before the very 


severe sla’ t has to be made to pass through 
that stativ 
Seventy u sur was maintained for a long 


way before the ascené of 1 im 200 from post 213 to 
post 205, where speed was 61 m.p.h. The rest of 
the way to Troyes the gradients are easy, and the 
run continued at 70-75 m.p.h., Troyes eventually 
being reached, after a slow stop, in 160 min. 42 sec. 
from Belfort. If allowance is made for the slack 
after Langres, the time for the 171} miles works out 
at barely 155 min. (664 m.p.h.). 

At Troyes the same 4-8-2 engine came on as 
had taken the train in the morning, No. 241—005. 
Sixty miles an hour was reached in 4 miles and 
seventy in 9 miles. A slack then took place, losing 
3$ min. After recovering speed, the distance 
between posts 135 and 100 was run in 17 min. 31 sec. 
(74$ m.p.h.); Flamboin, 44} miles, was passed in 
43 min. 32 sec. The 17 km. of the Maison Rouge 
bank, km. 95 to km. 78, were covered in 10 min. 
8 sec. (62$ m.p.h.), the slowest kilometre, 80-79, 
occupying 392 sec. (56} m.p.h.). The driver stated 
afterwards that, having plenty of time, he was 
making no special effort. On the descent to post 50 
speed soon rose above 70 m.p.h. The gentle rise 
to Gretz was taken easily, post 17 was passed in 
88 min., and post 6 (99} miles from Troyes) in 
94 min. 56 sec. After this, 3 min. were lost by 
signal delays, so that the run actually took 103 min. 
57 sec. to complete, instead of the 103 min. allowed. 
But 6} min. had been lost by slacks. 

The following evening when I was not present, 
No. 241—005 with the same train, but only 255 tons 
behind the tender, ran from Troyes to Paris in a 
time that was officially estimated to be equivalent 
to 87 min., when suitable allowance for delays had 
been made; 103} miles in 87 min. is slightly over 
71 m.p.h. start to stop. With the existing speed 
limit of 120 km. (74-56 miles) per hour there is 
obviously but little further acceleration possible. 

A run was also made on engine No. 241—006, 
with the 9.45 a.m. from Paris as far as Troyes. The 
load was the same as that taken by No. 241—005, 
viz., 342 tons. This run was unhindered, and Troyes 
was reached in 96 min. 38 sec. Speeds were every- 


with a stroke of 26 in. The weight in full working 
order is 107 tons, 75 of which rest on the driving 
wheels. The safety valves blow off at 200 Ib. per 
square inch. 

Runs were made on No. 141702 from Paris to 
Lagny and back in order to note the starting 
qualities of these engines. The train was composed 
of 19 double-decked four-wheel passenger carriages 
and two four-wheel vans. The total weight of these 
21 vehicles, with passengers, was officially computed 
to be 332 tons. Onthe outward journey, starting 
from the station of Gagny down a gradient of about 
1 in 300, a speed of 30 m.p.h. was reached in 75 sec. 
after travelling about 600 yards. Starting from 
Vaires on the level 30 m.p.h. was reached in 90 sec. 
after travelling about 750 yards. On the return 
journey, starting from Vaires, also on the level, 
30 m.p.h. was reached in 95 sec. Starting from 
Chelles, up 1 in 270, 30 m.p.h was reached in 110 sec. 
after travelling about 900 yards. After starting, 
the reversing gear was immediately put to a cut-off 
of 20 per cent. Pressure in the steam chest was 
170 lb. per square inch. In one place a speed of 
56 m.p.h. was attained without difficulty. 

So much is heard in these days of the advantage 
that electricity has over steam in the matter of 
rapid starting, that it may be interesting to see how 
far this claim is justified. I have timed a number 
of electric multiple-unit trains on the London Under- 
ground (not Tube) Railway in ordinary working. 
My observations point to the fact that between 
stations half-a-mile apart the start-to-stop time is 
not less than 80 sec., and between stations three- 
quarters of a mile apart it is not less than 105 sec. 
On this basis, I calculate that, comparing the electric 
train with a train worked by the most efficient type 
of steam locomotive, the electric train saves at 
most half a minute every time it starts. If the 
distances between stations are longer, the saving 
may be a little, but not much, greater at each start, 
for it is unlikely that when 30 m.p.h. has been 
reached there is much difference between the ac- 
celeration of the two kinds of trains, As, moreover, 
in this case the starts are less frequent, the propor- 
tional savings would be less. 

Very sincere thanks are due from me to the 
authorities of the Nord and Est lines for the great 
kindness and consideration which I have received 
on this and numerous former occasions. I am also 
extremely obliged to the inspectors who accompanied 
me, and to all the drivers and firemen, for the 
trouble they took to make my expeditions as 
interesting as possible in every way. 


CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XIII. 

By Ena.-Captarn Epaar C. Smita, O.B.E., R.N. 

THE preceding articles in this series have been 
devoted to a general review of naval and marine 
engineering from the first use of steam for the pro- 
pulsion of vessels down to the end of the ‘fifties of 
last century. The birth of steam navigation, the 
conquest of the ocean by steam, the introduction 
of steam fighting ships, the use of iron for ship- 
building and the organisation of the engineering 





where a little lower than those of No. 241—005. 

The longest cut-off in the high-pressure cylinders 
which was noted with these engines was 43 per cent. 
of the stroke. The low-pressure cut-off was usually 
65 per cent. When the engine was working hard 
the regulator was wide open, and there was little 
or no drop in pressure between the boiler and the 
high-pressure valve chest. There was no ther- 
mometer to show the temperature of the super- 
heated steam, but the superheater is understood 
to be designed to produce in normal conditions a 
temperature of 350 deg. C. 

_ Interesting developments of the steam locomotive 
in France are not confined to the express engines. 
Che Est Company serves a large suburban district, 
and has lately built some new engines specially 
designed to work the heavy passenger traffic of this 
district. These engines are tank engines with eight 
coupled wheels, 4 ft. 8 in. in diameter, and a small 
pair of carrying wheels at either end. They are 
shown in Fig. 3, page 178. The cylinders are 
three in number ; all of them are 20 in. in diameter, 








branch of the Royal Navy, have been among the 
subjects dealt with, and it has been shown how the 
work of the mechanical engineer has influenced 
sea transport and sea warfare. The materials for 
such a review although abundant, have to be 
sought for in many and obscure directions; in 
continuing the survey further, the records are still 
more numerous, but fortunately more easily access- 
ible. In the proceedings of certain technical 
societies, and in naval and engineering journals 
and other works, are to be found summaries of 
progress written by men who have had a share in 
furthering the development of both ship-building and 
marine engineering. In these summaries, the out- 
standing landmarks in progress have been indicated 
again and again. But, while such is the case, the 
subject becomes more and more complex, and it 
becomes increasingly difficult to deal with every 
aspect. In view of this it is necessary to set closer 
limits to the survey, and the succeeding articles will, 
therefore, treat more particularly with purely engi- 
neering matters than has been previously the case. 
Before, however, proceeding to trace the steps which 





have led to the types of machinery found in ships 
to-day, it is proposed to take a general survey of the 
decade 1860-1870, a period which, for many reasons, 
has a peculiar interest for all familiar with nautical 
affairs. A comparison of the fleets, both naval and 
mercantile, of 1860 with those of 1870, presents 
many striking contrasts. In 1860, in spite of the 
progress of steam, the greater part of the work at 
sea was still done under sail. Though our mercantile 
marine included some 700,000 tons of steam ships, 
the sailing tonnage was some seven times larger. 
Steam had invaded naval fleets to a greater extent 
than mercantile fleets, and this is shown by the fact 
that, in 1860, the Mediterranean and Channel 
squadrons were comprised entirely of vessels fitted 
with steam engines. But for all that, the efficiency 
of the ships, both then and for some years after- 
wards, was judged almost entirely by smartness at 
sail drill, and by the handling of the ships under 
sail. Never in fact did British seamanship stand 
higher than just at the time when the steam engine 
was first seriously threatening the existence of 
masts and yards. In our steam frigates, the rivalry 
between the crews was as keen as it was between 
the crews of the famous sailing clippers. Of the 
remarkable voyages of British and American 
clippers between Foochow and London, Liverpool 
and Melbourne, New York and San Francisco, 
there are many vivid accounts. Ships such as the 
Lightning, Taeping, Ariel, Thermopyle and the 
Cutty Sark, are among the most famous vessels of 
all time. Under favourable conditions the speed 
of these vessels far exceeded the speed of any steam 
ship. The Lightning, for instance, is recorded to 
have once sailed 420 miles in twenty-four hours, in 
1854, the Red Jacket made the passage from New 
York to Liverpool in 13 days 1 hour, while in 1862 
the Dreadnought crossed from Sandy Hook to 
Queenstown in 9 days 17 hours. 

Fighting under sail had come to an end at the 
bombardment of Odessa, during the Crimean War, 
on April 22, 1854, when the Arethusa, 50 guns, 
stood in and engaged the batteries, and seven years 
later the last of our sailing frigates in commission 
returned home from the Pacific to pay off. There 
was, however, little diminution in the interest taken 
by naval officers in sail, and they were enjoined by 
the regulations to use steam as little as possible. 
One landmark in the history of sail in the Navy was 
set up on March 27, 1865, when for the last time a 
line of battleship, the Edgar, sailed out of Ports- 
mouth harbour, while the decade 1860-1870 closed 
with the voyage around the world of the Particular 
Service Squadron, all the passages of which were 
done under sail. Leaving England on June 19, 
1869, the squadron, which consisted at first of four 
steam frigates and two steam corvettes, visited 
South America, The Cape, Australia, Japan, 
Honolulu and Valparaiso, returning home round 
Cape Horn and entering Plymouth Sound on 
November 15, 1870. The primary object of the 
cruise was the training of the officers and men in 
seamanship, and it mattered little whether the ships 
had engines or not. But no one perhaps knew 
better than Admiral Phipps Hornsby, who was in 
command, how little sail would be used in future 
wars, and when he said goodbye to his officers and 
men, it was a farewell also, as his biographer says, 
“to wooden ships, to sails and yards, to the old 
Navy of Nelson’s time. Henceforth came the era of 
steam and iron, of torpedoes and electricity; of 
what is called Science versus the keen observation 
which gained every advantage possible to be taken 
from wind and weather, which used to be called 
Seamanship.” 

If the decade 1860-1870 was a great sailing era, 
it was still more an era of great changes in the 
character of our capital fighting ships, stimulated 
first by the experiences of the Russian War and 
secondly, by those of the Civil War in America. 
Our finest warship afloat in 1860 was H.MLS. 
Victoria, an unprotected wooden sailing line of 
battleship with full sail power and auxiliary steam 
power. She was 260 ft. long, 60 ft. broad and had 
a displacement of about 7,000 tons. Her engines 
developed 4,200 h.p. Her armament consisted of 
121 guns, the largest of which threw a projectile 
of 68 lb. weight, i.e., but a little heavier than some 





of the projectiles of the days of Queen Elizabeth. 
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The Victoria was launched in November, 1859, and 
exactly ten years later at Portsmouth in November, 
1869, Mr. Childers, the First Lord of the Admiralty, 
clinched the first rivet in the keel of H.M.S. Devas- 
tation, the first of the so-called “ mastless ” turret 
ships, and the prototype of all our subsequent 
battleships. Designed by Sir Edward Reed, the 
Devastation was 285 ft. long, and of 9,300 tons dis- 
placement. Her twin-screw engines developed 
6,600 h.p. and gave her a speed of 13} knots. She 
was built of iron throughout, carried four 35-ton, 
12-in. guns, mounted in two turrets, and was pro- 
tected by 2,540 tons of iron armour, the thickness 
of some of which was 14 inches. She carried no 
sails and had only a single mast for signalling and for 
lifting boats. The shots of the Victoria could pierce 
about 3 in. of iron, but those of the Devastation 
more than a foot. Nothing perhaps illustrates 
better the momentous change in the construction 
and equipment of men of war during the years 


1860 to 1870, due to the application of engineering | 


science than a comparison of the Victoria and 
Devastation. 

To these revolutionary changes no event contri- 
buted more than the construction in the United 
States, by the eminent Swedish engineer, John 
Ericsson (1803-1889), of his earliest monitors. 


When the American Civil War broke out, Ericsson | 


was 58 years of age. His work on the locomo- 
tive, the screw propeller, the fire engine, and the 
caloric engine, had caused him to be known as 
one of the most versatile inventors of his age, 
and among the subjects which had engaged his 
attention was that of armoured fighting ships. His 
original drawings of a vessel with a low free-board, 
fitted with a gun in a cupola was made in 1854, but 


it was not until 1861 that he designed the historic | 


“Monitor.” Soon after the outbreak of the war 
between the North and the South, the Confederate 
Government decided to build an armoured vessel 


“* which could traverse the entire coast of the United 


States, prevent all blockade and encounter, with a 
fair prospect of success, their entire navy.” To 
achieve this object they raised the hull of the sunken 
U.S. steam frigate Merrimac, and in place of her 
upper works, constructed a large casement with 
sloping sides of timber protected with iron bars. 
In this casement were mounted two 7-in., two 6-in., 
and six 9-in. guns. So equipped, she steamed into 
Hampton Roads and, on March 8, 1862, successfully 
engaged the Federal fleet. While the Confederates 


blockade and forships for the protection of commerce 
or the destruction of hostile vessels. One British 
firm which came into prominence in this connection 
during the ‘sixties was that of J.and W. Dudgeon, 
of Millwall. Both John Dudgeon (1816-1881), and 
William Dudgeon (1818-1875) began life as black- 
smiths in Scotland, but having gained experience 
with some of the leading engineering firms, in 1859 
they founded an engineering shop at Millwall and a 
year or two later started shipbuilding at Cubitt 
Town. One of the first vessels they engined was 
the Thunder, of 1,062 tons, which attained a speed 
of 14 knots. In 1862, they built and engined the 
Flora of 450 tons and 120n.h.p., with independently- 
driven twin screws. So successful did this vessel 
| prove that she was diverted from her original pur- 
| pose to become a blockade runner. Twin screws had 
| previously been tried by Stevens as early as 1804, 
| and had also been patented, but the Dudgeons were 
| the first to build any considerable number of 
twin-screw vessels and to demonstrate fully the 
value of the plan. In a paper contributed by the 
brothers to the Institution of Naval Architects, 
in 1865, they said: “‘ Since March, 1862, we have 
completed twenty twin-screw steamers, of varying 
tonnage and power, up to 1,500 tons and 350 h.p. 
First, we built eight vessels of 425 tons and 120 h.p., 
all destined for blockade running. They have all 
been very successful in that hazardous trade, some 
running as many as a dozen times, the average 
| number of runs being five.”” The speed of the vessels 








was 14 knots and they possessed superior manceuvr- | 


ing power. The Dudgeons added further to their 
| reputation by the construction of the S.S. Far East 
/and the S.S. Ruahine, the latter of which had twin 
screws driven by compound engines. 

| The necessity of countering the activities of 
these blockade runners and other vessels led the 
United States Government, in 1863, to lay down 
several ships designed to have a speed of 17 knots. 
They were built of wood, 341 ft. long, and with 
a displacement of 4,000 tons. They were to carry 
sixteen 10 in. and 1l-in. smooth bore cast-iron 
guns on the broadside, and a 60-pounder rifled gun 
in the bows. Owing to their great length, the 
| sas were strengthened with longitudinal and 
diagonal stringers of iron piate. At the time of 
their construction, Benjamin Isherwood (1822- 
1915) was the Chief Engineer of the United States 
Navy. One of the first naval engineers to apply 
| scientific methods to the trials of engines, he had 


had been busy altering the Merrimac, the United | published his Engineering Precedents in 1859, and 
States Government, however, had not been idle, | had carried out many trials with marine machinery. 
and in October, 1861, had accepted the offer of | In his own country he has been spoken of as “the 
Ericsson to build “an impregnable battery”’ in 100| greatest marine engineer the United States has 
days. Her keel was laid down on October 25, and | produced.” He was responsible for the design of 
this vessel called by Ericsson himself the Monitor, | the machinery fitted in the fast vessels referred to, 
was completed by the middle of February, 1862. | and although some of the vessels did not come up 
On March 9, the famous duel took place between | to expectations, the Wampanoag gained for herself 
her and the Merrimac, a fight which went far to/a place in history as the fastest ship of the time, 
save the North, and which, said one writer, “created | attaining a speed of 16-7 knots. Her machinery 
the profoundest sensation in the court of every | consisted of a two-cylinder simple expansion engine, 
maritime nation.’”’ The Monitor was built of iron| with cylinders 100 in. diameter and 4-ft. stroke, 
and was 175 ft. long, and 41 ft. wide. Her displace-| driving the propeller through wooden-toothed 
ment was about 1,200 tons, her draught 11 ft.,| gearing. On trial, the engine speed was 31-06 
and her freeboard about 2 ft. Her armament con-| r.p.m., and the propeller speed 63-673 r.p.m.; the 
sisted of two ll-in. Dahlgren guns mounted in a power developed was 4,048 indicated horse-power. 





The speeds attained by the Wampanoag and the 
Inconstant were considerably higher than those of 
the large ocean-going mail steamers of the ’sixties, 
among the most notable of which were the Scotia 
(1862) and Russia (1867) of the Cunard Line, the 
City of Paris (1866), and the City of Brussels (1869) 
of the Inman Line, and the Pereire (1866) of the 
Compagnie Générale Transatlantique. All of these 
vessels held the record for the passage of the Atlantic 
at one time or another, and the result of the work 
of the decade was to increase the average sea speed 
from 134 knots to 144 knots, and to reduce the time 
of crossing from about nine days to a little under 
eight days. The Scotia was a paddle-wheel vessel, 
while the others were single-screw ships, but all of 
| them were fitted with simple expansion engines, 
| which were the results of the slow development of 
| halfa century. Though the Peninsular and Oriental 
| Steam Navigation Company and the Pacific Steam 
Navigation Company, during the ‘sixties, installed 
compound engines in many of their vessels, such 
engines were still in the experimental stage, and 
were used only to a small extent in the Navy or in 
the Atlantic liners. With the history of the intro- 
duction of compound working, probably the most 
important improvemertt in marine machinery made 
| during the Nineteenth Century, and the use of 
| higher steam pressures, we shall deal in the next 
| article. 

Among the many experiments on the propulsion 
|of ships made during the ‘sixties, which by some 
| were considered to be of much promise were those 
| with jet propulsion in 8.8. Nautilus and H.M.S. 
| Waterwitch. The idea of drawing water in at the 
bow of a ship or through the bottom and discharging 
it in a stream at the stern is very old, and goes back 
to 1661. It was one of the methods tried by James 
Rumsey, the American pioneer, and before 1859 
no fewer than 59 patents had been taken out in 
connection with it. The chief advocates of the 
system were J. and M. W. Ruthven, of Edinburgh, 
whose patent was taken out in 1839. Their system 
was tried in the fishing vessel Enterprise in 1854, 
and again in 1866 in the Nautilus and Waterwitch. 
Many years later the Admiralty had a torpedo boat 
constructed for hydraulic propulsion, and much 
information regarding the subject is contained in 
a paper by S. W. Barnaby, published in the Proceed- 
ings of the Institution of Civil Engineers, 1883-4, and 
in articles in ENGINEERING in July and December, 
1885. The Nautilus was 115 ft. long, and with 
machinery of 127 i.h.p., attained a speed of 8-32 
knots. The Waterwitch was considerably larger, 
being a gunboat 162 ft. long, of 32 ft. beam and 
1,161 tons displacement. The machinery con- 
structed by Dudgeons to the Ruthvens’ design, 
consisted of a three-cylinder engine with a vertical 








| crankshaft, at the lower end of which was the 


impeller of a large centrifugal pump. The impeller 
weighed 8 tons and revolved in a chamber 19 ft. 
in diameter. The machinery was placed in the 
middle of the hull, and water was drawn through a 
large number of openings in the bottom and dis- 
charged through two nozzles 24 in. by 18 in., one 
on either side of the vessel, fitted just above the 
water line. By sluice valves the water could be 
directed ahead or astern. With the engine develop- 





single turret, the sides of which were built up of |The Wampanoag and her sisters had a very short 
eight thicknesses of l-in. iron plates. She was/ life, and were condemned within a year of their 





ing 777 i.h.p., the speed of the vessel on trial was 
9-3 knots, but in the open sea only 5 to 6 knots. 








driven by steam and steam turned her turret. She 
was an assemblage of many inventions rather than 
a single invention, and in her construction the entire 
resources of modern engineering knowledge were 
brought to bear on the solution of a practical prob- 
lem. ‘“‘The Monitor,” said Scott Russell, “is a 
creation altogether original, peculiarly American ; 
admirably adapted to ‘he special purpose which 
gave it birth. Like most American inventions, use 
has been allowed to dictate terms of construction, 
and purpose, not prejudice, has been allowed to rule 
invention.”” Imperfect in many respects, as the 
Monitor proved to be, there was not a single navy 
which did not utilise some of the ideas first put into 
practice in her, in 1862, by Ericsson. 

While the war in America hastened the funda- 
mental change in the design of fighting ships which 
took place in the decade 1860-1870, it contributed 
also to the advancement of marine engineering by 
the demand for fast ships capable of running the 


| trials, among the reasons given for this action Both this and all similar experiments demonstrated 
being “ excessive amount of fuel burned ” and “ the | the inefficiency of the method, but in spite of this, 
| grate surface exceeded the area of the midship | there are certain cases where it can be used to advan- 
‘section of the ship.” Isherwood had to face a| tage. 
| great deal of criticism at the time, but the vessels | While the foregoing notes recall some of the 
| he engined were considered to be the finest of their | principal achievements and experiments of the 
kind in existence at the end of the war, and they | decade 1860-1870, there is another aspect of the 
' introduced the era of the fast cruisers. The earliest | activities of the time which deserves attention. 
| British vessel of this class was the Inconstant,| This was the increasing attention shown by marine 
launched at Pembroke, on November 1, 1868. Un- engineers to theory, and the fuller realisation of the 
like the American ships, she was built of iron and | interdependence of abstract science and engineering 
| sheathed with wood and copper. She was 337 ft.| progress. The growth of this is worth tracing. 
long, ot 5,780 tons displacement, and had simple | During the first half of the Nineteenth Century, 
expansion engines by Penn, developing 7,360} progress in engineering was mainly due to the work 
| indicated horse-power. She attained a speed of 16 of men of unusual ability risen from the ranks of 
| knots on trial, and her steaming capacity was well| the mechanics and millwrights. Stephenson, 
|shown on the occasion of the disaster to H.M.S. | Fairbairn, Telford, the Napiers, Laird, the Mauds- 
| Captain, in 1870, when the Inconstant was sent lays, Whitworth, Field, Penn, the Hawthorns and 
| home with the news, maintaining on passage a|many others, all came from the bench or the 
| speed of 15} knots. engine house. Whatever scientific knowledge they 
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and most of those who passed through the school, 
| subsequently occupied high positions. The course 
| of study was a severe one, the standard of examina- 
jtion high, and calculated to ensure a thorough 


possessed was gained by private study. In his presi- | Dockyard Schools for Apprentices, the founding at | knowledge of the theory underlying engineering 
dential address to the Institution of Civil Engineers | Portsmouth of the second School of Naval Architec- 


in 1866, Sir John Fowler remarked “‘ We of the 


passing generation have had to acquire our pro-| 


fessional knowledge as best we could, often not till 
it was wanted for immediate use, generally in haste 
and precariously, and merely to fulfil the purpose 
of the hour.”” When the locomotive and steamboat 
came into existence there was no teaching of engi- 
neering science, technical education was in its 
infancy, and the application of scientific research 
to practical problems was scarcely thought of. 
Much mathematical talent it is true had been 
applied to certain subjects, especially by the 
French, and during the Eighteenth Century, the 
French had established government schools of 
civil engineering, mining and hydrography. The 
French text books too, were regarded as excelling 
those in any other language and even in a matter of 
such national importance as the design of warships, 
our constructors had to seek in the works of 
foreigners for discussions of the scientific principles 
underlying their work. 

Technical education in Great Britain may be said 
to have had its birth about one hundred and fifty 
years ago, when Professor John Anderson lectured 
to the artisans of Glasgow. 
Anderson Institution, the forerunner of the Glasgow 
Royal Technical College, was founded, and this, in 
its turn, led to the establishment in many parts of the 
country of the mechanics institutions of a century 
ago. Inthe Eighteenth Century too, a club of engi- 
neers was formed which became known as the 
Smeatonian Society. Of especial interest was the 
founding, in 1791, by Henry Beaufoy and others, 
of the Society for the Improvement of Naval 
Architecture. This society had a life of only eight 
years, but to its influence may be traced the first 
British School of Naval Architecture at Portsmouth, 
opened by the Admiralty in 1811. Seven years 
after this, came the founding of the Institution of 
Civil Engineers, the promoters of which were 
engineers mainly engaged in the construction of 
machinery. A further step in the furtherance of 
engineering education was the establishment of 
professorships of engineering, first at University 
College, London, and then at Dublin and Glasgow. 
The inauguration, in 1831, of the British Association, 
before which many engineering papers have been 


|ture five years later and the inauguration of the 


| Practice. Among the text books in use were the 


| mathematical works of Boole, Besant, Todhunter 


Institution of Mechanical Engineers in 1847, were | and Routh, and Rankine’s Steam Engine and other 
all due to the increased demand for improvement | Prime Movers, the first engineering work to contain 
in scientific and technical knowledge and education. | an explanation of the new and important science 
Contemporary with these events came the publi- | of thermodynamics, which was to play so important 
cation of the results of scientific investigations | a part in the future development of the marine steam 
affecting the work of the shipbuilder and engineer engine. - 
by independent investigators. The significance of | 
many of the enquiries so published was not realised | 
till many years later. Various experimental | 
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After his death, the | 


investigations into the strength of materials were | 
made by such as Barlow, Tredgold, Hodgkinson 
and Tate, but foremost among the enquiries which 
subsequently influenced the progress of marine 
engineering were those on thermodynamics of 
Carnot and Joule. No single individual perhaps 
had more influence on his contemporaries than 
Macquorn Rankine, the Professor of Engineering 
in Glasgow University, declared by Unwin to be 
“the first really powerful thinker in this country 
to bring the highest mathematical resources to 
bear on engineering practice.” 

In no department of practical work was a know- 
ledge of scientific principles found of greater value 
than in the construction of ships, and it was this 
which led to the founding, in 1860, of the third of 
our great professional societies, the Institution of 
Naval Architects. One of the objects of the 
Institution was “the bringing together of those 
results of experience which so many shipbuilders, 
marine engineers, naval officers, yachtsmen and 
others acquire . . . which, almost valueless when 
unconnected, doubtless tend much to improve our 
navies when brought together in the printed | 
transactions of an institution.” At first, marine 
engineers were admitted only as associates, but full 
membership was granted in 1869. Four years | 
after the founding of the Institution came the | 
opening at South Kensington of the Royal School | 
of Naval Architecture and Marine Engineering. 
A good many students of naval architecture had 
passed through the schools at Portsmouth, but there 
had never before been a school for the higher training 
of marine engineers. A sketch of the history of this | 
famous school was published in ENGINEERING, 
July 27, 1923 (page 101). The students of marine 





| engineering were recruited from the engineer students 
read, the opening, in 1843, by the Admiralty of the | training in the Dockyards for service in the Fleet, | (1924), 


CONVERTER. 


As first introduced by the Vulcan Company in 1909, 
the Féttinger hydraulic transmitter, with three ele- 
ments, was employed as a reduction gear for marine 
turbines.* Its advantages from the point of view of an 
elastic coupling, however, were later widely appreciated, 
particularly in connection with marine Diesel engines, 
and a new design of hydraulic coupling, having only 
two elements, was brought out.t| A very appreciable 
number of these couplings are now in use for marine 
work. Until recently, its possible applications outside 
marine practice do not appear to have been seriously con- 
sidered, but an important step in this direction was made 
when Messrs. The Daimler Motor Company adopted a 
hydraulic coupling for road vehicles. This coupling 
was devised by Mr. Harold Sinclair, and was based on 
the - Féttinger transmitter. Experience with the 
Daimler fluid flywheel, as it is called by the makers, 
has shown that hydraulic transmission offers marked 
advantages for the heavier class of road vehicle, parti- 
cularly when used in conjunction with an epicyclic 
gear box. 

A step further in the development of hydraulic 
transmission has now been taken by Messrs. The 
English Steel Corporation, Limited, Vickers Works, 
Sheffield, who have acquired the manufacturing rights of 
a coupling designed by Mr. Allan Coats. The Vickers- 
Coats hydraulic torque converter, by which name it is 
known, differs very considerably from the Féttinger 
transmitter, as will appear from the description which 
follows. It is stated to be suitable for automobile 
work or Diesel locomotives, and also for capstans or 
hydraulic presses, and similar plant which is liable to 
be stalled in ordinary use. As the converter has been 
applied with complete success to a small heavy-oil 
locomotive, its use in this connection will be mainly 
referred to in our description. As is well-known, a 
variety of mechanical transmissions have been tried 
out on Diesel locomotives and rail coaches, but up till 
the present, the only transmissions which have been 

* See ENGINEERING, vol. lxxxviii, page 601 (1909). 

See ENGINEERING, vol. cxviii, pages 92 and 369 
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completely successful have been of the electrical type. 
These, although having a high efficiency, are heavy 
and expensive, and it is probable that some loss of 
efficiency, particularly at reduced load, would be 
regarded as relatively unimportant if an alternative 
simpler transmission could be devised. The Vickers- 
Coats converter certainly appears to offer such an 
alternative, and in so far as fairly extended use on a 
small scale can be determinative, this transmission has 
been proved to meet the essential requirements of 
Diesel rail traction. 

The converter has been fitted to a locomotive running 
on & miniature railway laid down by the Scarborough 
Corporation, for conveying passengers between Peas- 
holm Station and Scalby Mills, a distance of about 
j mile. There is one intermediate station on the sea 
ront. The train is illustrated in Fig. 6, annexed, and 
consists of a locomotive and five coaches. The latter 
have accommodation for 20 passengers each, and the 
total weight of the engine and train is about 30 tons. 
Both the locomotive and the carriages were built by 
Messrs, Hudswell, Clarke and Company, Limited, 
Railway Foundry, Leeds, and the coaches are fitted 
with Westinghouse air brakes. The line was opened 
on May 23, 1930, and carried 418,875 passengers during 
the following season, the largest number carried on one 
day being 8,500. There wore no involuntary stop- 
pages, and the railway has been an unqualified success. 

The locomotive is a miniature of the 4-6-2 type in 
appearance, but is actually driven by a two-cylinder 
airless-injection engine made by Messrs. Dorman and 
Company, Limited, of Stafford, and developing 
26 brake horse-power at 1,200 r.p.m. The overall 
length of the locomotive and tender is 26 ft. } in., the 
width across the buffer beam is 4 ft., and the height to 
the top of the cab is 5 ft. 5 in. The driving wheels are 
2 ft. 4 in. in diameter, the remaining wheels being all 
1 ft. 2 in. in diameter. The gauge is | ft. 8 in., and the 
maximum speed is 23 m.p.h. The engine is placed 
inside the cab, and drives through the torque converter 


to a reversing box by means of a shaft fitted with | 


universal joints. The box is directly mounted on 
the middle driving axle and is fitted with a single 
forward drive and reverse. It was made by Messrs. 
Bostock and Bramley, Limited, Leeds. The reduction 
gear is of the enveloping-worm type, and it may b 
emphasized that no step down gears are required, the 
converter taking their place. The driving wheels of the 
locomotive are coupled in the usual way by outside 
rods, as shown in Fig. 6. 

The torque converter is illustrated in Figs. 1 to 5 on 
page 181, and above, am] it will be noticed from the first 
of these figures that it is built into the engine flywheel. 
Referring to Fig. 2, it will be seen that the converter 
consists of three clements, as against two in the 
Féttinger or Daimler transmissions. The first element 
constitutes the driving member, and comprises one- 
quarter of the path of the circulating fluid. It is bolted 
to the flywheel, and forms the outer casing. This 
element is shown in Fig. 3. The second element, or 
driven member, also comprises one-quarter of the 


circular path for the fluid, and is bolted to a flange on 
the transmission shaft, as shown in Figs. 2and4. The 
third clement, comprising the remaining half of the 
circular path for the fluid, is stationary, being bolted 
to @ oross member of the locomotive frame. It is 
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shown separately in Fig. 5. 
two rotating elements are provided 
with rows of fixed blades of suit- 
able form, and in effect, constitute 
a centrifugal pump and a turbine, 
respectively. The stationary ele- 
ment serves to return the fluid 
leaving the turbine to the pump, 
and is provided with rows of 
blades pivoted on the leading 
edge. The blades overlap, so that 
they are free to swing in one 
direction, as will be explained in 
more detail later. The converter 
is always completely filled with 
fluid, and expansion of the latter 


Direction of Rotation. 
pea 


is allowed for by connecting th Primary 
interior of the converter to a Blades: 
small tank with gravity feed. In 

(3078.0) 


addition to permitting expansion 
of the fluid, the external circulating 
system allows the liquid to be cooled should the driven | 
member be stalled for an unusually long period. For 

this purpose, a small radiator is included in the external | 
system. The tank is connected across the two nipples, | 
visible in Fig. 1, on the bracket supporting the fixed 

member, and from these nipples, holes drilled in the | 
body of the fixed member lead to the two sides of a 

division plate in the small compartment, shown to the 

right of the main compartment in Fig. 2. The spaces 

on the two sides of the division plate communicate 

with the driving and fixed elements, respectively, | 
through holes drilled in the walls as shown. 

A development of the water circuit is shown in | 
Fig. 7. Assuming the driving element in motion and 
the driven element stationary, the fluid will follow the 
path indicated by the full arrows. When the driven 





The Fig. 7. DIAGRAMMATIC DEVELOPMENT OF FLUID CIRCUIT. 
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Fig.8. CHARACTERISTICS OF THE CONVERTER. 
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element commences to move, the fluid leaving the 
blades will acquire a velocity component in the direction 
of rotation, so that it will leave at a new angle depending 
upon the speed. Were the blades in the stationary 
element fixed, severe turbulence would take place in 
the fluid, with loss of efficiency. As the blades are free 
to swing upwards, however, they will automatically 
take up a position in conformity with the path of the 
fluid, as shown by the dotted arrows and blades. Ata 
certain point in its passage through the blading, 
depending on the speed, the direction of the fluid will 
coincide with the closed position of the blades, and it 
will then be diverted without shock by the remaining 
blading to re-enter the driving element at the correct 
angle. 

The success of the arrangement, as compared with 
the original Féttinger transmitter, and with later 
transmitters having only two elements, depends on the 
starting torque obtainable and on the efficiency, and 
curves showing these characteristics are given in Fig. 8. 
These curves are typical for any size of converter, and 
the actual scales of torque, and so on, are, therefore, 
not given. Assuming the engine speed practically 
constant, as shown in the figure, it may first be assumed 
that the driven element is stationary, as when the 
locomotive is at rest. In these circumstances, the 
torque exerted on the driven element will simply be 
that due to the fluid impinging on the stationary blades, 
and has, therefore, a definite value, equal to about 
3} times the engine torque. If the torque on the 
driven element is sufficient to overcome the resistance 
of the train, the element will commence to rotate, and 
as its speed increases, the output torque will fall off, 
due to the secondary blades being now in motion. The 
relation between the input speed and torque, and the 
output speed and torque, will then be as shown in the 
four curves in the figure. If the torque exerted by the 
engine is insufficient to overcome the resistance to 
rotation of the driven element, the torque can be 
increased by speeding up the engine until the resistance 
is overcome. The output brake horse-power curve, 
also shown in the figure, is readily obtained from the 
output torque and speed curves, given the scales, and 
the efficiency curve can then be obtained from the 
input and output brake horse-power curves. The 
efficiency curve takes the form shown, and it will be 
observed that the maximum efficiency is in the neigh- 
bourhood of 86 per cent., and that an efficiency of 
over 80 per cent. is obtainable over the normal running 
range. The efficiency at starting is of course low, so 
that the maximum torque should only be used for 
starting up. Normally, the engine should be powerful 
enough to provide sufficient torque to enable the loco- 
motive to haul the load on the heaviest gradient on the 
line with a torque multiplication of about 2 tol. This 
would give a minimum efficiency of about 75 per cent. 
under the worst running conditions. It may be men- 
tioned in connection with these curves that with a 
constant input torque, the engine speed curve follows 
the input brake horse-power curve up to the time when 
the driving and driven elements are approaching the 
same speed. At this point no difficulty would occur 
in coupling the two elements together mechanically to 
give a solid drive. Such provision would be desirable 
for road-vehicle work or for long runs on railways, 
but on the Scarborough line, it was considered un- 
necessary to fit locking gear of this type, on account 
of the short length of the run. 

With regard to the size of the converter, it may be 
noted that the horse-power transmitted varies as the 
cube of the speed and as the fifth power of the diameter, 
so that the dimensions would be quite moderate for a 
large Diesel locomotive fitted with an engine running, 
say, at 1,000 r.p.m. As the converter is completely 
automatic in action, the locomotive can be driven 
eatirely on the throttle, and may be stalled on a gradient 
without overloading the engine. Other points that 
may be particularly noted are that the converter acts as 
an efficient flywheel and vibration damper, and that 
grit or dirt which may find its way into the fluid is 
centrifugally separated and remains in the outer casing. 
\s the converter transmits practically no power at slow 
engine speeds, the engine may be allowed to tick over, 
instead of being stopped, at stations. We understand 
that a second locomotive has been ordered by the 
Searborough Town Council, and that a third, with a 
similar converter, is being constructed for a miniature 
railway at Leeds, the locomotive in this case having the 
appearance of the 4-6-4 type. Both the new locomo- 
tives are being built by Messrs. Hudswell, Clarke and 
Company, Limited. 





LECTURES ON TELEVISION.—A course of eight lectures 
on “* The Optical Principles of Television *’ will be given by 
Dr. W. D. Wright, on T uesdays and Thursdays, commenc- 
ing on February 23 next, at the Technical Optics Depart- 
ment, Imperial College of Science and Technology, Imperial 
Institute-road, London, S.W.7. The fee for the course is 
one guinea, and we understand that the lectures will be 
arranged so that they ‘can be followed without special 


ELECTRIC WELDING IN SHIP 
CONSTRUCTION. 


Ir is very desirable that those who have to frame 
rules for the design and construction of ships should 
agree to accept new methods and processes only after 
knowledge of their characteristics has become firmly 
established. In the case of electric arc welding, for 
instance, it was essential that authoritative test work 
should confirm the claims of its advocates, and that 
actual experience in services in which the consequences 
of failure are likely to be less disastrous than at sea 
should be accumulated before the actual replacement 
of riveting by welding could be authoritatively sanc- 
tioned for the construction of ships. Although the 
classification societies have not moved as quickly in 
this matter as those concerned with the development 
of welding process probably desired, it is clear that a 
conservative policy has much to justify it. Too rapid 
an advance and a serious failure might have held up 
the application for a long period of years. The estab- 
lishment of standard methods of testing and the 
specification of requirements in electric welding 
materials has been of great benefit, not merely in the 
field of ship repairing, for which the classification 
societies framed them, but also in many applications in 
land work. With the accumulation of experience, 
the time has now passed when, in marine work, the 
arc-welding process must be confined to ship repairs, 
sufficient data having been accumulated to enable 
rules to be framed for its application to new con- 
struction. That the classification societies have recog- 
nised this is evidenced by the recent publication, 
by the British Corporation Register of Shipping and 
Aircraft, of ‘‘ Provisional Rules for Electric Are 
Welding in Ships.” 

In keeping with their customary procedure, the 
societies have adopted certain abbreviations to indicate 
the rules under which a ship is constructed and, in the 
case of the British Corporation, A.W. will, in future, 
be used to signify that the major part of the vessel 
has been are welded, and A.W.p. that a portion only 
of the main structure had been built in that way. 
The society had adopted a set of acceptance tests for 
the prescribed forms of joints, but although these tests 
are specified and their recognition by surveyors is 
advocated, it is not contended that they are the only 
ones capable of providing uniform results. There is 
no attempt to limit the liberty of a welding expert in 
regard to procedure. Indeed, it is expressly provided 
that other methods than those incorporated in the 
Rules may be accepted, providing that the work can 
be properly performed by means of them, and that 
the test results are equally good. The stipulation 
that ‘‘ welders are to be trained operators in the class 
of work on which they are engaged,” without any 
definition of the terms involved is sufficiently open 
in meaning to allow freedom of action. When rules 
laid down by trades unions have not controlled matters, 
it has been found possible to train otherwise unskilled 
men to do eminently satisfactory work with electric 
welding in a short time, especially when all that is 
involved is repetition work with steel plates and 
sections. The Rules contain specific instructions for 
the production of particular types of joints, and 
provide that the surveyor shall check the methods of 
the operators from time to time. The welder must, 
at all times, see that the current passing through the 
are is not more than 7$ per cent. over, or under, 
that used in preparing the acceptance tests. Further, 
he must put down the electrode metal in such a way 
that a standard 18-in. electrode gives a run of not 
less than 9 linear inches of deposit. It is recommended 
that No. 10 electrodes, that is to say those with the 
core metal of No. 10 8.W.G., should be used in welding 
all material up to ¥-in. in thickness, and that no size 
greater than No. 8 should be used, where there is 
only one run. First runs, when a number arc neces- 
sary to make the joint, are to be made with No. 10 
electrodes. This applies to heavily-coated electrodes, 
but provisions are also incorporated in the Rules for 
“other electrodes.”” These show that the Corpora- 
tion is prepared to accept any process on its merits, 
as far as those can be demonstrated by acceptance 
tests. 

The provisions regarding lay-out are of a very 
simple character. There can be no question that the 
recommendation made with regard to performing as 
much of the work as possible under cover, and assemb- 
ling to as large an extent as possible before erection 
in position, is thoroughly sound. The Corporation 
rightly indicates that overhead welding should be 
avoided as far as possible. Butt welds in decks and 
bottom plating are to be welded downwards, but the 
underside bead may be welded overhead. The desir- 
ability of intermittent welding for shipwork is empha- 
sised through the Rules, excepting only when watertight 
or special strength considerations require continuous 
runs. 

The specification of tests upon the basis of which 
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electric arc welding could be accepted was a far from 





simple matter. Apart from stipulating conditions 
calculated to ensure that the work done in preparing 
the test specimens should be as nearly as possible the 
same as that of the actual construction, the Rules 
include provisions dealing with the dimensions of the 
test specimens and the actual welds for specified 
thicknesses of metal and types of joints. Specimens 
cut from solid deposits of weld metal made under 
certain conditions, are prescribed to have a tensile 
strength of not less than 26 tons per square inch, and 
an elongation of not less than 16 per cent. on a length 
of eight times the diameter. They must also be 
capable of being bent to an angle of 120 deg. without 
fracture round a bar of twice the diameter of the test 
piece. Simple butt welds must also give a tensile 
strength of 26 tons per square inch of plate section. 
It is unnecessary to cite all the dimensions connected 
with the preparation of test specimens, but it is of 
interest to note that they are varied to suit different 
thicknesses of plate, and to ensure that the weld is 
actually put under test with the minimum of inter- 
ference of external circumstances. The lengths of 
overlaps for end connections is specified as one inch 
over the value of twice the width of the plate. For 
such joints the development of the full tensile strength 
of the plate is demanded. Longitudinal welds, that 
is to say, those in which the stresses are applied over a 
cross-section consisting of parent metal on each side 
and weld metal through the middle, are the weakest 
form encountered in construction. This is due to the 
fact that the small differences in physical characteristics 
between the parent and deposited metal may lead to 
cracking between the new and the old metal under 
comparatively small stresses when the stress is in line 
with, and not across, the direction of the junction. 
This limitation is recognised, for the prescribed tensile 
strength in such cases is stipulated as 13} tons per square 
inch, before there is any fracture in the weld or at the 
junction of the weld material with the plate. Joints 
between plates set at right angles to each other and 
fillet-welded on each side are to be tested by the bending 
over of the one plate until it is parallel to the other, 
without any fracture of the weld. 

In strength connections, bevelling is only prescribed 
for plates over 0-2-in. in thickness, and the angle left 
for the deposit between two chamfered plates is 70 deg. 
for plates up to 0-5 in. thickness, and 60 deg. for those 
of greater thickness. Strength end-connections, made 
by overlapping, are to have the same lengths of overlap 
as has already been referred to, but, in the case of 
overlapped seams, this dimension is given as a half inch 
added to twice the thickness of the plate. Intermittent 
welding, of which much would have to be used in the 
construction of a ship, for the connection of bracket 
plates and sections to plating, is to be made in runs 
of not less than 3 in., and the fillet welds must have a 
height at the throat of not less than 70 per cent. of the 
width of the plate. 


PROGRESS IN ELECTRICAL 
RESEARCH. 


Tue Annual Report of the British Electrical and 
Allied Industries Research Association for the year 
ended September 30, 1931, records accelerated progress, 
owing to the more adequate financial support that has 
been forthcoming. In the early stages of the Association 
the greater part of the revenue was derived from the 
manufacturers, but the supply authorities are now 
providing an increasing share, which, together with 
government and other assistance, resulted in an 
income of 50,0001. being secured. This has enabled 
a more extended programme to be undertaken. At 
the same time, it is emphasised that economy on 
electrical research would be unwise, and an appeal for 
further support, especially from some of the larger 
supply undertakings, is therefore made. 

Work on improved methods of circuit-breaking 
continue to be the most important activity which the 
Association has in hand. When an examination of the 
complicated phenomena which occur on the breaking 
of an electrical circuit was inaugurated, developments 
were highly empirical and, with the exception of a 
device known as the explosion pot and some use of 
buffers and magnetic blowouts, commercial circuit- 
breakers for heavy service throughout the world em- 
ployed contacts separating more or less rapidly under 
oil and drawing long uncontrolled arcs, the behaviour 
of which was highly erratic. The results of the world- 
wide theoretical and practical investigation which have 
been undertaken since that time make it likely that, 
in the immediate future, all circuit-breakers of large 
rupturing capacity will be constructed on new and 
universally recognised principles. 1. this development 
the Association has played a leading part, their work 
including the investigation of circuit rupturing by 
means of gas and oil blasts. A new form of baffle, 
which will enable the rupturing capacity of existing 
types of breaker to be increased without an increase 





in the overall dimensions, has also been devised, the 
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result being that, although in the common circuit- 
breaker the dieectric strength of the arc gap is about 
2,500 volts per inch, figures high as 100,000 volts per 
inch have been obtained, Other advances include 
methods of controlling the arc in circuit breakers of 
the gus-blast, oil-blast, and oil-jet types, and of obtaining 
the requisite tluid motion without the use of pumps. 
Further work in this field has led to a material advance 
in ideas on the essential phenomena of circuit-breaking. 
The importance of the transient effects disclosed in 
oscillograms of circuit-breaking is now recognised, as 
well as the desirability of specifying in greater detail 
the nature of the circuit when making proving tests. 

Valuable work on cables and overhead lines has also 
been carried out. The research on cables laid at a 
depth of 20 ft., to which reference was made last year, 
has been concluded, and a cable laid at a depth of 
10 ft. in the same soil is now under observation. The 
resnits show the important part played by the thermal 
resistance of the first 6 in. of soil round the cables and 
by the variations in this resistance due to the move- 
ment of the moisture. Attempts are being made 
to develop commercia! methods of securing low thermal 
resistance in the neighbourhood of a buried cable. 
During the year an attempt has been made to reduce 
the problem of cables laid in mu'tiple ducts to the form 
of thermal resistances in series and parallel. This 
necessarily introduces certain errors, as the heat flow 
by radiation and convection is not proportional 
to the temperature difference or related to the dimen- 
sions in a simple manner. The heating of cables 
carried on racks has received attention, and it has been 
found that when such cables are exposed to the sun 
the maximum temperatures are much more dependent 
on the sunshine than the load, and the effects of winds 
or draughts are very considerable. Further work has 
been done on the use of single-core armoured cables for 
three-phase service. The results show that if methods 
of eliminating sheath losses are employed, considerable 
indirect savings are effected, heavier loading being 
possible and the risk of corrosion being reduced. 

The work on overhead lines includes researches on 
the effect of wind pressure, and, as far as lattice towers 
are concerned, has shown the difficulty of making reliable 
calculations, and the desirability of having important 
calculations checked by scale-model tests in a wind 
tunnel. During the year, a new section was formed to 
deal with surge phenomena and in accordance with the 
Association’s usual custom, the preparation of a 
critical résumé of the large amount of information 
available was begun. Experimental work on wave 
propagation in transformer windings and on transients in 
relation to dielectric phenomena is also in progress. 
As regards interference with communication circuits, 
experiments have been made on the magnitude, type 
and disturbing effect of neutral currents and on the 
influence of mercury-are rectifiers. Several years work 
on enamelled wire has been brought to a conclusion, 
and the result will be reflected in a British Standards 
Specification, while exhaustive researches are being 
successfully conducted into the properties of different 
insulating materials. 


LETTERS TO THE EDITOR. 


LONG-LENGTH RAILS. 


To tus Eprror or ENcIneEerrxe. 

Sin,—I was particularly interested in the article 
ou page 139 of your issue of January 29, headed “ Long 
Length Rails for the London Electric Railways.” I 
agree with your remarks and the theory was put forward 
by myself in 1914, when I read a paper before the 
Horwich Railway Mechanics’ Institute, Engineering and 
Scientific Club, entitled ** Flexible Wheelbases for Rail- 
way Carriages "’ and is to be found in the proceedings 
of that body. 

The rail length is not only the consideration with 
regard to obtaining good riding rolling-stock, but, as I 
put forward in the above paper, one must consider in 
conjunction bogie centres and bogie wheelbases. For 
instance, if you plot out a rail 60 ft. in length and take, 
for example, a bogie centre of 41 ft. and a bogie wheelbase 
of 9 ft. you will find that, counting from the end leading 
and in the direction of ‘ravel, the order of the wheels 
passing over the rail joint is consecutive and con- 
tinuous in one directicn, and in this example no 
shocks are registered at both ends and at short periods 
which would produce entirely opposite oscillations or 
motions. 

Whereas, if a rail of 45 ft. length is considered 
with a vehicle passing over it having a bogie centre of 
38 ft. and, say, 10 ft. bogie wheelbase, shocks will be 
registered at both ends of the vehicle and at very 
close intervals which will produce a very disturbing 
effect on the riding. 

To quote an extract from my publication, I claim to 
have recorded the point that designers of rolling- 
stock must not merely confine themselves to the 
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design of good riding bogies, &c., but there must 
exist collaboration between the carriage and wagon 
superintendent and the chief engineer in designing a 
vehicle to meet all the conditions and requirements 
of the tratlic, engineering and chief mechanical engineer’s 
departments. In conclusion, I quoted this :—" It is 
a probable theory that a long rail and a suitable wheel- 
base might be the source of one of the essential points 
towards good riding.” 
Yours faithfully, 
. O. Hi, 
Late Carriage and Wagon Superintendent, 
South American Railways. 
6, Lorn-road, 
Brixton, 8.W.9. 
February 2, 1932. 


ALUMINIUM-SILICON ALLOYS AS 
PISTON MATERIALS. 


To tHe Eprror or ENGINEERING. 


Sm,—The writer has read with interest the note 
appearing in your issue dated February 5, 1932, under 
the heading of * Aluminium-Silicon Alloys as Piston 
Materials,” and would point out that, on page 173, 
the following statement appears :—** For heavily-loaded 
bearings, either bronzes containing from 10 per cent. to 
15 per cent. of tin, or phosphor-bronzes, are employed. 
Such bronzes, slowly cooled, contain hard particles of 
the + compound embedded in the « solid solution ; in 
the case of phosphor-bronzes, a further hard con- 
stituent, Cu,P is present.” 

It is my desire, in the interest of accuracy, to point 
out that it is the « + 8 compound that exists in the « 
solid solution matrix of slowly cooled bronze, and not 
the + compound as stated in your columns. Perhaps 
you will be good enough to draw the attention of your 
readers to this. 


Yours faithfully, 
Tae Bririsp Oxycen Company, Luwrep. 
L. C. PERcrIvAL, 
Metallurgist. 
Angel-road, Upper Edmonton, 
London, N.18. 
February 9, 1932. 


DRIVING STRESSES IN PILES. 


To THe Epriror or ENGINEERING. 


Str,—Not till 1 had read Mr. Brown’s letter in your 
issue of January 29, was I aware of Mr. Bennett's 
paper submitted to the Institution of Civil Engineers 
explaining his method of dealing with piles driven to 
refusal. This paper I have now read with much 
interest. 

The method I proposed in my letter to you of 
January 22 has been in my mind for many years, 
and it is perhaps hardly necessary to say that what 
I wrote was developed independently of Mr. Bennett’s 
study of the matter. 

Yours truly, 
W. H. THorpe. 
London. 
February 9, 1932. 


THE BUSSEY COAL DISTILLATION 
RETORT. 

| Or the various systems of coal distillation, the 
foes commonly used employ external firing, sub- 
jecting the charge to temperatures of 1,000 deg. C. 
| and more, while in the low-temperature systems, which 
| are also externally fired, the temperature of the charge 
is usually under 600 deg. C. A report* has been 
published recently on some tests made on the Bussey 
| retort, in which the heating of the charge is internal, 
|and the temperature attained exceeds the limit of low- 
temperature carbonisation. The tests were carried out 
|at the invitation of the Bussey Coal Distillation 
Company, Limited, at Glenbvig, Lanarkshire, by the 
Fuel Research Department of the Department of 
Scientific and Industrial Research, and the account now 
published of the plant and the results obtained presents 
some features of interest. 

The plant consisted of 14 retorts, but the test was 
made on one of them, which had been reconstructed. 
rhe retort itself is vertical, consisting of a mild-steel 
shell, 30 ft. high, lined with firebrick. The sides are 
flat with semicircular ends, and it is tapered uniformly 
from 3 ft. 6 in. by 2 ft. at the top to 8 ft. by 3 ft. at 
the bottom. Within the top third of the retort shell 
a brick-lined steel cylinder is arranged, forming an 
annular space between itself and the shell, into which 

the gases pass over the upper edge of the cylinder, and 


* Report of Tests by the Director of Fuel Research on the 
Retort of tie Bussey Coal Distillation Company, Limited, at 
Glenboig, Lanarkshire. H.M. Stationery Office. 
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leave the retort through a 9-in. main. Through a 
system of conveyors and elevators, the coal is delivered 
from railway wagons to an 80-ton storage hopper, and 
then to a supply hopper at the top of the retort con- 
taining enough coal for two or three hours’ working, 
and delivering to a charging hopper immediately above 
the coal valves. These are two 16-in. mushroom 
valves, arranged vertically above each other about 
7 ft. apart, while a small chamber between them, which 
communicates with the coal hopper above and the 
retort below, serves as a gas lock when charging. The 
valves have a vertical travel of about 15 in., and are 
actuated independently by two concentric vertical 
shafts operated hydraulically from above. A coke 
chamber is formed below the base of the retort, and in its 
upper part there is an arched cast-iron grid on which the 
weight of the column of coke and coal is supported. The 
coke chamber is provided with discharge gear similar 
to the coal-charging gear, except that it is inverted. 
The supply of coke is regulated by a water-cooled 
cutter bar, working backwards and forwards inter- 
mittently, and discharging coke to the bottom of the 
coke chamber at each operation. When discharged 
from the coke chamber, the coke is taken by a tray 
conveyor below, extending the full length of the retort 
bench, and finally is elevated by a band conveyor to 
a }-in. screen, which separates the breeze. The retort 
is heated internally through the combustion of part of 
the charge by a steam-and-air blast fitted above the 
grid. This air blast is saturated by exhaust steam 
taken at a pressure of about 5 lb. per square inch from 
turbines driving the blower and the exhauster. Both 
the air and the steam are measured by Kent meters, 
and the temperature of the air and the pressure of the air 
and the steam are recorded. 

The usual minute arrangements were made for 
sampling, and for keeping continuous records of tem- 
peratures and pressures. The test was taken on a daily 
throughput of about 17 tons of coal, containing about 
11 per cent. of moisture. The accuracy of the measure- 
ments was checked by Lalances, taken not only 
between the over-all weight of the charges and those 
of the products, but also between input and output of 
nitrogen and of hydrogen. Each of these came out 
within about 1 per cent., which is certainly a very 
satisfactory agreement for a large-scale operation. The 
working of the retort is described as having been 
uniformly satisfactory, causing no difficulty in charging 
or discharging, or in controlling temperature and other 
conditions. 

The coal used in the test was of a weakly caking 
variety, and the yield of coke per ton of coal charged, 
including about 11 per cent. of moisture, was just over 
1l cwt. The mean temperature of the retort walls 
was just over 600 deg. C., and the temperature within 
the charge must, therefore, have been appreciably 
higher. The volatile content of the coke was rather 
higher than is usually obtained at such temperatures, 
especially in the breeze, a result which is attributed to 
the presence of a little incompletely-carbonised material 
in the small sizes. The coke was hard for a low- 
temperature coke, and, in respect of its combustibility, 
was somewhere midway between a low-temperature 
coke and one produced at medium temperature. It was, 
in fact, satisfactory when burnt on a grate with vertical 
bars and full aeration, but not on a slow-combustion 
well grate. The yields of tar, liquor and gas were good, 
and the amount of spirit recovered by scrubbing the 
gas was high, amounting to over 3 gallons per ton of 
coal charged. The volume of the gas made was likewise 
high, but its calorific value—under 200 B.Th.U. per 
cubic foot—was low, a circumstance attributed, in part. 
to leakage of air into the system. 


THE LATE MR. W. P. REID. 


WE regret to have to announce the sudden death, at 
Glasgow, on the 2nd inst., of Mr. William Paton Reid, 
C.B.E., formerly Locomotive Superintendent of the 
North British Railway. Mr. Reid was a native of 
Glasgow, and during his apprenticeship attended science 
and art classes with conspicuous success. He entered 
the Cowlairs works of the North British Railway m 
1879, Mr. Matthew Holmes at that time being Loco- 
motive Superintendent. He was soon selected to take 
charge of the locomotive department at Balloch, and 
in 1889 was promoted to Dunfermline. In 1891, he was 
appointed to Dundee, and to St. Margaret's Shed, 
Edinburgh, in 1900. His next appointment was that 
of Out-Door Assistant Locomotive Superintendent, 
on that post being instituted by the Directors. 

On the death of Mr. Holmes, Mr. Reid was made 
| Locomotive Superintendent, and in that capacity was 
|responsible for the design and construction of many 
| new types of stock. Among these were some notable 
4-4-2 type locomotives which, for some time, were the 
heaviest of their kind in this country. They were 
two-cylinder simple machines, with cylinders 20 in. 
by 28 in., 6 ft. 9 in. driving wheels, and weighed 
| 119 tons 16 ewt. ; they did excellent work. 
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LABOUR NOTES. 


In his introduction to the i2°th quarterly report of 
the General Federation of Trade Unions, Mr. W. A. 
Appleton, the general secretary, expresses the opinion 
that the assumption that increasing the number of 
hours worked by the individual, must, necessarily and 
inevitably, lead to an increase in aggregate production, 
is unfortunate. It takes little cognisance, he says, 
of those diminishing @eturns which must certainly 
result from over-fatigue or resentfulness. Attempts 
to secure, or to prevent this lengthening of working 
hours, are already unprofitably occupying time and 
resource, which could, in his opinion, be better used 
in the pursuit of remedies that require less from the 
human and more from the machine—less from physical 
effort and more from intelligent understanding and 
direction. These efforts to lengthen hours are certain, 
he thinks, to embitter relationships, and defeat the 
probability of intelligent and friendly co-operation 
between those who finance, those who direct, and those 
who actually operate industrial and commercial 
enterprises. He suggests that the importance of this 
co-operation will easily be appreciated by all who 
remember that Great Britain, militarily and com- 
mercially, is no longer an island. The aeroplane on 
the one hand, and world industrialisation on the other, 
have changed conditions and complicated possibilities. 
Warlike operations may no longer be carried on at a 
distance and in the enemy countries; nor can the world 
be any longer regarded as a willing and friendly market 
for British goods. The competition in old and new 
markets will be severe, especially so where the standards 
of production and price are set by India, China and 
Russia. “If,” Mr. Appleton declares, “‘ Great Britain 
would gain a necessary share of the world’s trade—and 
the lives of her people depend upon her doing this— 
she must think, save, co-operate and act.” 





Ninety-four societies are, according to the latest 
official returns, affiliated to the General Federation oi 
Trade Unions, 60 of which are on the higher scale, 31 
on the lower scale, and 3 on both scales. The total 
membership is 490,774, of which 269,836 is on the 
higher scale, 208,659 in the lower scale, and 12,279 on 
both scales. Contributions received during the quarte: 
amounted to 8,206/. 2s. 9d. and benefits paid, to 
892/. 108. 10d. 





Trade unions, like other institutions, have felt, 
Mr. Appleton writes, the effects of the commercial ana 
industrial slump. Their totals had been affected by 
the unnatural conditions arising during the war, ana 
a falling-off would have followed even had trade been 
less depressed. Contemplation of the falling figures 
has not, he admits, been pleasant, and any reverse 
movement, however slight, is eagerly noticed. Here 
and there increases are noted, small it is true, but 
indicative, not only of slightly better trade, but ot 
willingness to join up again as opportunity offers. 
The accounts of many trade unions, like those of the 
State, do not, he says, offer much to write home about, 
and the General Federation of Trade Unions, like other 
bodies, would like to see its reserves growing more 
rapidly. It has, however, he points out, little, at the 
moment, to complain about. ll its liabilities have 
been met, and a substantial sum carried to capital 
account. In that connection, he suggests, the member- 
ship has no reason to be down-hearted. If only the 
costs of national, local, and industrial management 
could be brought to reasonable levels, trade might be 
expected to improve, trade union membership to 
increase, and financial reserves to accumulate. 





Representatives of the Union of Post Office Workers 
laid before the Postmaster-General, last week, further 
arguments in support of the claim for an increase of 
108. per week in the wage rates of members of the 
organisation. Mr. Bowen, the general secretary of 
the union contended that the ability of the Post Office 
to meet the claim was shown by its large profit. In 
the last six years the Department had contributed 
90,000,0001. to the Exchequer. The union did not 
claim the Post Office surpluses, but it was unjust, 
he submitted, that huge sums should be handed to the 
Exchequer, a large portion of which had been the result 
of cheap labour in the Post Office. Sir Kingsley Wood, 
in replying, repeated that he had no desire to minimise 
the amount of hardship experienced by the lower-paid 
members of the staff, but, he added, it was hardly 
necessary to point out that postal workers were by no 
means the only section of the population suffering 
hardship at the present time. It must also be said 
that postal workers had no sacrifice imposed on them 
beyond that which automatically followed from the 
Operation of the cost-of-living agreement, to which 
the union was a party. Regard must also be paid to 
the position of security and to the various incidental 
advantages enjoyed by the Post Office staff in such 
matters as pensions and sick pay. 


Dealing with the question of the Post Office surplus, 
Sir Kingsley Wood said that it came mainly, if not 
entirely, from the inland letter, the charge upon which 
admittedly contained an element of taxation. It 
would be fallacious to regard the produce of this tax 
as a ground for increasing wages. The Staff Side oi 
the National Whitley Council made very full represen- 
tation to the Royal Commission on the Civil Service 
upon the working of the cost-of-living bonus agree- 
ment, and the Commission made certain recommenda- 
tions in their report, which were shortly to be discussed 
between the Statf Side of the National Whitley Council 
and the Treasury. In that discussion the position of the 
Post Office staff would come under review, and it was 
impossible in the meantime to take any steps with 
regard to the effect of the cost-of-living agreement 
upon the position of the Post Office staff. 





The growing unemployment in France was the 
subject of a debate in the Chamber, on Friday after- 
noon last. According to the Paris correspondent ot 

he 7imes, the latest unemployment figures show that 
the number of persons in receipt of relief from the 
local funds has risen to 225,824, but that figure ad- 
mittedly represents, he says, only a fraction of the 
number unemployed—which is generally estimatea 
to be well over 1,000,000. The discussion, while 
unproductive of results, revealed, the correspondent 
says, that unemployment has assumed proportions 
aitherto unimagined, and that considerable anxiety 
is being caused by the unrest for which it is responsible. 





It is estimated by the Ministry of Labour that, at 
January 25, there were approximately 9,366,00u 
insured persons, aged 16 to 64, in employment in 
Great Britain. This was 227,000 less than a month 
before, but 151,000 more than a year before. The 
figures for December 21, 1931, were influenced to 
some extent by the improvement in employment which 
normally takes place immediately before Christmas, 
and there is invariably a reaction immediately after 
Christmas. Between December 21, 1931, and January 
25, 1932, employment improved in the pottery and 
boot and shoe industries. On the other hand, most 
industries showed an increase in unemployment, which 
was most pronounced in building and contracting, coal 
mining, the distributive trades, metal goods manufac- 
ture, general engineering, the cotton textile industry, 
and road transport. The decline affected all the 
important industrial areas, but was most marked in the 
London and the north-eastern divisions. 





At January 25, 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,131,298 wholly unemployed, 
496,408 temporarily stopped, and 100,706 normally in 
casual employment, making a total of 2,728,411. This 
was 218,490 more than the number on the register at 
December 21, 1931, and 135,761 more than a year 
before. The total on January 25, 1932, comprised 
2,152,008 men, 76,510 boys, 440,927 women, and 
58,966 girls. Comparison with the figures for a month 
ago and a year ago is affected by legislative and 
administrative changes. The figures, however, cover 
all persons registered as unemployed, whether in receipt 
of benefit or transitional payments or not, including 
those who continued to register, as they were entitled 
to do, after disallowance of benefit or transitional 
payments. 





Of the persons on the register on January 25, about 
56 per cent. were applying for insurance benefit and 
about 33 per cent. for transitional payments, while 
about 11 per cent. were uninsured or were for other 
reasons not entitled to benefit or transitional payments. 
In the case of about 56 per cent. of the total of 2,434,087 
persons on the register who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 72 per cent. it had lasted less than 
six months; about 14 per cent. of the total had been 
on the register for 12 months or more. 





Figures are given relating to the total numbers on 
the registers in the various administrative divisions. | 
Between December 21, 1931 and January 25, 1932, | 
there was an increase in the London area of 47,823, | 
in the South-Eastern of 24,324, in the South-Western | 
of 17,012, in the Midlands of 28,973, in the North. | 
Eastern of 35,428, in the North-Western of 28,296, 
in Scotland of 15,423, and in Wales of 21,211. 








| 
| 


The ballot of the London lightermen for or against 








went heavily in favour of continuing the struggle. 
The stoppage, therefore, entered upon its sixth week. 
For the adverse vote Communist propaganda is blamed. 
If the assumption is even only partially justified, the 
lightermen are not the level-headed trade unionists 
they are generally considered to be, as up till now all 
“Red” interventions have been hopeless failures. 
Apart from the inevitable inconvenience to trade— 
which is seldom, of course, a Labour consideration— 
the only result of prolonging this trouble obviously will 
be to impoverish a trade union with a first-rate record 
of usefulness. 





The strike of weavers at Burnley on the more-looms 
question took due, but, it is stated, only partial effect 
on Monday. At 11 of the 22 mills covered by the 
instructions of the Burnley Textile Trades Federation, 
it was fully effective. Five continued at their full 
capacity on the terms objected to, and three partly ; 
and three resumed on the old terms. It was estimated 
that of 4,300 weavers affected, normally working 
21,000 looms, 1,000 were at work on 6,749 looms. 





The joint committee of employers and representatives 
of the Weavers’ Amalgamation, which is endeavouring 
to formulate terms for the general working of more 
looms, met again on Monday at Manchester, but 
apparently made little progress with its task. At 
the close of the meeting, Mr. J. H. Grey, of the Cotton 
Spinners and Manufacturers’ Association, who pre- 
sided, said that the more they went into the question 
of a basis for the system covering the county as a whole, 
the more they encountered ditticulties and came up 
against the claims of conflicting interests. After con- 
siderable discussion, the operatives had now made the 
suggestion that they should try, in the first instance, 
to agree on a list to govern the cloths within a more 
restricted range, and if and when they reached agree- 
ment on that range, consider other cloths of a more 
complicated nature. The joint committee resumed its 
deliberations on Wednesday. 





The Berlin correspondent of the Times states that 
the total number of persons registered at the German 
labour exchanges as out of work on January 31, was 
6,041,000—only 75,000 more than on January 15. 
The increases in the two preceding fortnights were 
316,000 and 300,000, respectively. 





According to the weekly organ of the International 
Labour Office, the Bulgarian General Federation of 
Trade Unions recently carried out an enquiry in 
Gabrowo, one of the largest industrial centres in the 
country, into the observance of the Eight Hour Day 
Act. A Socialist newspaper, giving the results, states 
that out of 16 textile factories employing 2,800 workers, 
only one, with 120 workers, was complying with the 
Act. The other 15 were working ten hours in the day. 
Out of twelve knitting factories with 700 workers, not 
one conformed to the Act, and hours of work in these 
factories were from ten to twelve in the day. Out of 
17 tanneries with 372 workers, five were working eight 
hours in the day and twelve from ten to twelve hours. 
Out of 47 other factories, only six, with 225 workers, 
conformed to the Act, while 41, with 3,647 workers, 
were working from ten to twelve hours in the day. The 
report gives the names of the undertakings, with the 
number of workers employed and daily hours of work 
in each. The investigators have asked the head of the 
Department of Labour to see that the Eight Hour Day 
Act, which is guaranteed by the ratification of the 
Washington Hours Convention, shall be respected, and 
to make the employers withdraw their published 
statements to the effect that they will never accept the 
eight-hour day, a statement to which the employers of 
Gabrowo have given effect. 





The Consumers’ League of New Jersey has announced 
its intention of introducing in the next session of the 
State Legislature a Bill to regulate the hours of work 
of minors under 18 years old on the basis of the pro- 
visions now applying to minors under 16 years. The 
Bill will provide that no minors under 18 may be em- 
ployed for more than eight hours a day, or more than 
six days or 48 hours a week, or between the hours of 
7 p.m. and 7 a.m., with the exception that boys of 
16 and 17 years may work until 10 p.m. A second 
Bill is to be introduced which would give power to the 
Commissioner of Labour to prohibit the employment 
of minors under the age of 18 years in occupations 
which, in his judgment, are likely to injure their health 


or future working efficiency. 





Farapay Hovse Otp StTupents’ AssociaTION.— 
Major C. E. Prince has been elected president, and Mr, 


continuing the strike against the wages reduction C, R. D. Pritchett vice-president, of Faraday House 
agreed to by all the other port workers unexpectedly | Old Students’ Association for the current year. 
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TURRINELLI TRANSMISSION 
FOR ROAD VEHICLES. 


Waite to some extent the factors which militate | 
against the extensive employment of battery vehicles | 
in this country apply also in Italy, the conditions are | 
by no means identical in the two countries. Owing to | 
the absence of coal-bearing strata, the utilisation of the 
natural water resources has been pushed forward with | 
energy by the Italian Government, with the result 
that an electrical supply is available not only in the 
larger towns, but in many remote villages and 
hamlets. There is thus no difficulty over large areas in 
battery charging, but perhaps the most important 
factor in the situation is the determination of Fascist 
Italy to utilise her own resources to the utmost. All | 
parts of the battery vehicle can be manufactured | 
from home sources, lead being a native product, and | 
the ultimate source of the energy utilised in driving the 
motors is also derived from the natural resources of 
the country. It is therefore evident that the com- 
peting petrol or heavy-oil engined vehicle, which must 
run on tmported fuel, is at a distinct disadvantage from 
this point of view. 

In spite of these considerations, up till the present, 
the employment of battery vehicles in Italy has been 
somewhat disappointing to those interested. It must 
be remembered, however, that progress in their utilisa- 
tion must be preceded by the provision of adequate 
charging facilities, and that the Italian grid system is 
by no means yet complete, although in an advanced 
Conditions are now more favourable for the 
development of battery-driven vehicles than at any! 


THE 


state. 


| the frame. 


Fie. 3. Genera View or CHASSIS. 


time in the past, and in view of this fact, a new chassis 
of advanced design has recently been introduced by 
Sig.-Ing. Gino Turrinelli, of 2, Via Berchet, Milan. 
This chassis is illustrated in Figs. 1 to 5, on this page, 
and on page 187, a six-wheeled model being shown in 
Figs. | and 2, and a four-wheeled model in Figs. 3 
and 4. The outstanding feature of the chassis is that 
the power units and transmission are self-contained in 
the rear axle or axles, and it will at once be evident 
that the system is equally applicable to battery 
vehicles or trolley ‘buses. 

Although many of the roads in Italy have recently 
been reconstructed, and now offer excellent surfaces, 
the by-roads as a whole are inferior to those existing 
in this country. The system of suspension is therefore 
of particular importance on vehicles intended for Italian 
roads, and it has received careful attention in the 
Turrinelli chassis. The arrangement of the rear axle 
itself as the driving unit simplifies the problem of 
suspension, as apart from their primary function 
of absorbing road shocks, the springs are merely called 
upon to transmit the tractive effort from the axle to 
As shown in Fig. 3, the springs on both 
axles of the four-wheeled vehicle are of the semi- 
elliptic type. The rear springs are 1-8 m. (71 in.) 
in length, and at the forward end are anchored to the 
usual spring bracket without the intervention of 
shackles. At the rear end, the springs are pinned to a 
shoe which is free to slide along suitable guides attached 
to the side frames. The front springs are arranged in 
a similar manner, but are somewhat shorter owing to 
the reduced weight on the forward axle. 

The rear axle, which is shown in Figs. 4 and 5, 





is of exceptional interest, as it embodies several radical 
departures from accepted practice. There an 
independent motor for each wheel, and the casings 
of the two machines are flanged at their inner ends, 
and are bolted together to form the central portion of 
the axle casing. The motor casings are also flanged at 
their outer ends, and are bolted to end frames, which, 
as shown in Fig. 5, constitute the spring anchorage, 
the live axle housing, and the seating for the wheel 
bearings. The four parts constituting the casing as 
| @ whole are all of cast steel, and together constitute a 
very rigid structure, which is further stiffened by 4 
tie rod at the bottom, as shown in Fig. 5. The motors 
are series wound, and their construction hardly calls 
for comment. It will be noticed from Fig. 5 that the 
armature shafts are fitted with false ends, which are 
gripped by the axle on a long taper, and are drawn up 
by means of central bolts. A spur pinion is formed on 
the false end, and engages with three wheels mounted 
|in plain bearings on a spider keyed to the end frame. 
| One of these wheels is shown below the axle centre in 
| the figure, and it will be observed that it engages 
| with an irternal-toothed ring bolted to the wheel 
|hub. As shown, the latter is mounted on large- 
| diameter ball races, and carries the brake drum. The 
|reduction gearing is covered by a dished plate, in 
| which the false end of the armature shaft is supported 
|on a double ball race. There is a second ball race 
immediately behind this mounted in the spider, and 
| a roller race is provided near the centre of the armature 
shaft, with a further double ball race at the inner end. 
|The dished plate referred to forms an oil-tight seal for 
'the gear casing, and suitable packings are fitted to 
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prevent lubricant from the ball races reaching the 
brake drums or motor windings. 

The brake shoes are mounted on the end frames, 
and at first sight it would appear that both they and 
the motors are somewhat inaccessible. Actually, how- 
ever, this is not the case, as the axle is made up of a 
number of self-contained assemblies, each of which 
can be readily withdrawn separately. In the first 
place, as the axle is connected to the frame merely 
by the springs, it can be withdrawn simply by taking 
out the spring bolts and taking off the cable terminals. 
Referring again to Fig. 5, it will be observed that a 
collar is provided on the tightening bolt behind the 
false axle end, so that on removal of the hub cap and 
the bolts holding the dished plate in position, the false 
end can be withdrawn by unscrewing the bolt. It is 
then only necessary to take off the castle nut on the 
end frame to withdraw the spider complete with its 
wheels, It will thus be clear that by substituting 
another‘ spider with different wheels and another 
false end, the reduction ratio can be altered without 
taking off the wheels. To reach the brakes, the wheel 


REAR VIEW 





SHOWING Morors. 















| Xx 
We Z 


Bo el? 


aE oF 











hub, complete with the rims and brake drum, can be 


withdrawn in one piece after the spider has been | 


removed. The end frame will then still be in position, 
and can finally be removed as a complete unit with the 
springs and brake assembly on taking out the flange 
bolts. The armature can then be withdrawn for 
examination or repair. It will be clear from the figure 


that the tyres and rims can be removed separately | 


without disturbing the axle assembly. 

The control arrangements for the motors are devised 
with a view to the elimination of sparking without 
the use of magnetic blow-outs or similar devices. On 
starting up, the two motors are connected in series 
through the usual starting resistance. After the latter 
has been cut out, further movement of the controller 
short circuits one of the machines. 
this machine is then broken at zero potential, and a 
further movement of the controller puts the two 
machines in parallel in the usual way. For the reverse 
operation, a potentiometer resistance is first inserted 
in parallel with the two machines, and the potentio- 
meter contact is then gradually moved across until the 
full resistance is in series with the two paralleled 
machines, while being still across the batteries. With 
a suitable value for the resistance, the current through 


the machines will then be zero, and they may therefore | cuts where 


be changed over from parallel to series operation with- 
out sparking. 


The remaining features of the vehicle, such as the 
frame, front axle, and steering gear, are quite con- 
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ventional, and, in fact, the rear axles can, if required, 

| be fitted to an existing chassis, from which the normal 
engine and transmission have been removed. When 
employed for trolley *bus work, the arrangement of the 
electrical circuit to eliminate sparking is of particular 
value in view of the trouble which is being caused 
in many countries by interference with wireless recep- 
| tion by sparking on trolley *buses, trams and electric 
| railways. 


| DEVELOPMENT WORKS ON THE 
MANCHESTER SHIP CANAL. 


In order to cope with the growing oil traffic at Stan- 
low, the Manchester Ship Canal Company is constructing 
a new dock equipped with two berths for large ocean- 
| going oil tank vessels. Stanlow lies east of Ellesmere 
Port, about 4} miles from the Eastham entrance 
locks to the Ship Canal, and is the point at which the 
| traffic in petroleum spirit of the Port of Manchester is 
|concentrated. A dock was built at Stanlow in 1922 
on an isolated site on the northern or Mersey-estuary 
side of the Canal; this dock is 600 ft. long, 100 ft. wide, 
| and 30 ft. deep. The installations of the oil companies, 
which have a total storage capacity of about 70,000,000 
| gallons, are grouped on the south bank of the Canal, 
}and oil tankers lying at the dock are discharged by 
means of pipes running in a subway beneath the Canal. 
A pipe manifold on the south bank delivers the spirit 
to individual installations. The second dock, which, 
|} as already stated, has been rendered necessary by the 
| growth of the oil traffic, lies alongside the original dock, 
|at an oblique angle to the lines of the Canal. Work 
| was commenced in the spring of 1931 and the construc- 
tion of the new dock is progressing rapidly. It will be 
650 ft. long, 180 ft. wide and 30 ft. deep, and will 
accommodate two large oil tankers. The original 
dock embodies many fire-precaution devices, including 
a boom which encloses the dock while the vessels within 
are being discharged, preventing the escape of oil. 
Similar measures are being adopted for the new works. 
Furthermore, the widened entrance, serving both docks, 
will form a turning basin for the increasing number of 
vessels using this section of the Canal. 

Another work put in hand by the Canal authorities 
during 1931 is a new wharf and lay-by at Irlam. This is 
to provide waterside facilities for the works of the 
| Lancashire Steel Corporation, and it is being equipped 
with railway connections and with modern appliances 
| for the rapid handling of iron ore. The length of the 
| wharf is 600 ft., and the depth of water alongside 28 ft. 
Among other development and maintenance works 
carried out during 1931, may be mentioned the replace- 
ment of a timber railway bridge at Boyshope by a 
reinforced-concrete structure, the construction of a 
new slipway at Runcorn for the repair of lock gates, 
and the reconditioning of the railway swing bridge 
at Manchester Docks. 











Tue INstTITUTE oF Mretats.—As recorded on page 156 
ante, the forthcoming annual general meeting of the 
Institute of Metals, will be held in London, on March 9 
and 10. Whilst the ordinary business of the Institute 
and the reading of papers will occupy the first day and 
the morning of March 10, the second afternoon’s session 
will be devoted to a general discussion on “‘ The Testing 
of Castings.” The discussion will be opened with a 
short paper by Dr. W. Rosenhain, F.R.S. As the 
subject chosen is likely to interest a wide circle of technical 
| men, visitors are invited to attend and take part in the 
discussion. Cards of admission to the meeting may be 
obtained on application to the secretary of the Institute, 
| 36, Victoria-street, London, 8.W.1, who will also supply 
forms in connection with a membership election, w Koh 
|is due to take place, on February 18. Persons elected 
then will have the privilege of membership for the 
extended period ending June 30, 1933. 








ENGINEER'S MULTIPLE Hanp-Too..—The convenience 
of small combination tools for the minor jobs which often 
crop up .in places where access cannot be had to a 
set of tools has been long recognised. Usually, such 
tools have been designed to act as chisels, reamers, 
| screw-drivers, tap wrenches, and so forth. Messrs. 
James Neill and Company (Sheffield), Limited, Napier- 
street, Sheffield, have lately introduced a compact 
multiple tool outfit in which an ingeniously formed 
| handle accommodates a variety of tools such as small 
saws, slotting blades, scrapers, and slitting knives in 
| such a manner as enables each tool to be used in its 
correct position. The handle has a contour somewhat 
resembling a very slightly curved S, and the tools, of 
| which there are 15 altogether, are shaped at the ends 
| so that when fitted into the handle they lie at an angle 
| to it, or straight in line. The first method is applicable 
| to such work as undercutting the mica of commutator 
slots, the hand being well out of the way, while the second 
method is useful for tools requiring thrust such as scrapers. 
The ordinary sawing blades are adapted for short stroke 
a hack-saw cannot be used. The slitting 
knife is useful for dividing sheet lead, belting, &c. All 
tools are made of hardened and tempered crucible 
tungsten steel. The outfit is contained in a strong 
| metal box and is sold at 5s. It is called the Eclipse 

48 Tool. 
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PERSONAL. 


Messrs. Wu. Sanpers anp Company, Falcon Elec” 
trical Works, Wednesbury. have appointed Messrs’ 
Hubert Davies and Company Limited, 586, Salisbury 
House, London-wall, London, E.C.2, to be sole selling 
agents for Sanders’ superior switch and fuse gear in the 
Union of South Africa and Rhodesia. 

Cotoyet Caartes F. Hrrenes, D.S.0., M.I.Mech.E., 
ae resigned his appointment as one of the managing 
directors of Mesars. Sir W. G. Armstrong, Whitworth and 
Company, Limited. 

Messrs. B. L. Hatnorne anp H. Green, formerly of 
the Tubize Chatillon Corporation, have entered into 
partnership and will act as consultants, specialising in 
rayon. Their offices are at 114, East 32nd-street, 
New York City, U.S.A. They will continue to serve the 
Tubize Chatillon Corporation in @ consulting capacity. 


CONTRACTS. 


Messrs. Mrrrvees, Bickerton AnD Day, LIMITED, 
Mirrlees House, 7, Grosvenor-gardens, London, 8.W.1, 
have received orders from Egypt, India, Ceylon, Natal, 
Sierra Leone, Barbados, and various parts of the United 
Kingdom, for their two, three, four, and six-cylinder 
Mirrlees-Diesel engines. They have also received orders 
from India for a 40-b.h.p. Mirrlees-Simplex airless- 
injection engine, and from the Scilly Isles, India, Scotland, 
the Vhilippines, and Ja for high-speed Mirrlees- 
Ricardo high-speed Diesel engines. 

Messrs. Taytor, Taytor and Hopson, Liwitep, 


Stoughton-street Works, Leicester, have secured a} 


contract for 350,000 inexpensive lenses for hand cameras. 


Messrs. StotwertT anp Prrt, Liwrrep, Bath, have 
received an order from the Great Western Railway 
Company for the supply and erection of five electric level- 
luffing jib cranes at Weymouth Harbour. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade show little change over the week, but a good 
undertone prevails which has been engendered by the 
prospects of a certain amount of protection against 
imported material. At present, the home demand is of 
a very limited nature on account of the general dullness 
of industry, and although the outlook all round is 
certainly better, there are as yet no signs of an actual 
revival of trade. When this is apparent, shipowners 
may then be disposed to consider the placing of orders 
for new tonnage, which would be extremely welcome at 
the shipyards, where there is very little work on hand. 
The black-steel sheet makers are fairly well employed 
at present, and have quite good order books, both for 
the home and export markets. Unfortunately, the 
demand is mosily i. the lighter gauges, the heavier 
and galvanised sorts only meeting with a moderate 
request. The general inquiry, however, is fairly good, 
and the prospects are rather hopeful. Sheets have been 
advanced by 5. per ton, but other prices are steady, 
and quotations are as follow :—Boiler plates, 9/. per 
ton; ship —_- Sl. 15e. per ton; sections, 8. 7s. 6d. 
per ton; black steel sheets, § in., 7/. 158. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 101. 5e. 
per ton, all delivered at Glaagow stations. 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron makers are still exceedingly quiet, and there is 
not much business going through. Inquiries are also 
poor, but makers are hopeful of more business coming 
their way when tariffs are instituted. The re-rollepeti- 
steel bars are no better this week, and very keen comrs of 
tion exists for all orders. Prices are as follow :— 
“Crown "’ bars, 91. 15¢. per ton for home delivery and 
9. 5e. per ton for export; and re-rolled steel bars, 62. 5e. 
per ton for home Sivas and 62. 2s. 6d. per ton for 
export. 

Scottish Pig-Iron Trade.—A dull state still prevails 
in the Scottish pig-iron trade, and dealings are very 
limited. Home consumers are very quiet and shipments 
overseas continue small, Prices are unchanged, and the 
following are the cur-ent market quotations :—Hematite, 
68s. 6d. per ton, delivered at the steel works; foundry 
iron, No. 1, 72a. per ton. and No. 3, 698. 6d. per ton, 
both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.-The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, February 6, amounted to 173 tons. 
Of that total, 113 tons went overseas and 60 tons coast- 
wise. During the corresponding week of last year, the 
figures were 278 tonsa overseas and 329 tons coastwise, 
making a total shipment of 607 tons. 


Parts International Trape Farr.—During the 
forthcoming Paria International Trade Fair, to be held 
from May 4 to 18, a competition open to all kinds of new 
inventions will take place. There is no entrance fee, 
but prizes. amounting, in all, to 30,000 frs., will be 
awarded for the outstanding exhibite. The exhibits 
will be classified into five groups, namely (1) machinery, 
motor cars, aviation, cycles; (2) electricity in all its 
branches, including wireless; (3) toys, games and 
sporta; (4) heating, lighting, and household articles ; 
and (5) furniture. decorative arta, and advertising. The 
London representative of the Paris Trade Pair is 
Mr. G. Lorette, 143, Fleet-street, London, E.C.4, who 
will furnish further particulars and application forms. 
These should be returned to him not later than March 1 
next. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in each case. 

Motor Lorries—The supply of two motor lorries 
with a carrying capacity of toms 6 to 10 tons. A firm 
in Poland (Ref. No. G.X. 11,143.) 

Hoop Steel_—A firm in Toronto, Canada, is desirous 
of receiving quotations from manufacturers of rolled 
hoop steel. (Ref. No. G.X. 11,142.) 

Structural Bridgework.—The supply and delivery of 
built-up steel bridge material, troughing, &c. The 
South African Railways and Harbours Administration, 
Johannesburg ; March 21. (Ref. No. G.X. 11,151.) 


BOOKS RECEIVED. 

United States Bureau of Standards. Research Paper 

No. 348. The Resistance to Wear of Carbon Steels. 
8. J. Rosennerc. [Price 10 cents.] No. 350. Thermo- 
magnetic Investigation of Tempering of Quenched 
0-75 per cent. Carbon Steel. By G. A, ELtincer. 
[Price 10 cents.] No. 354. The Passage of Gas through 
the Walls of Pyrometer Protection Tubes at High Tem- 
peratures. By W. F. Roeser. [Price 5 cents.) Washing- 
ton : Government Printing Office. 

Estimating for Mechanical Engineers, By L. E. BENNETT. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
108, 6d. net.) 

Steam Turbine Theory and Practice. By Wru1am J. 
Kearton. Thirdedition. London: Sir Isaac Pitman 
and Sons, Limited. [Price 15s. net.) 

Dimensional Analysis. By P. W. Bripoman. New 
Haven: Yale University Press. London: Humphrey 
Milford. [Price 24s. net.] 

United States Geological Survey. Bulletin No. 818. 
Geological and Mineral Resources of the Cleveland 
District, Ohio. By H. P. CusHING AND OTHERS. 
[Price 65 cents.] Professional Paper No. 162. 
and Ore Deposite of the Geoleprings Quadrangle, 
Nevada. By D. F. Hewerr. [Price 1 dollar 15 cents. } 
No. 163. The Significance of Geological Conditions in 
Naval Petroleum Reserve No. 3, Wyoming. By W. T. 
Tuom, Jr., and E. M. Srrexer. With a Section on 
The Waters of the Salt Creek-Teapot Dome Uplift. 
By H. Sranver. [Price 1 dollar 25 cents.] No. 
165-C. Geology of the Eastern Part of the Santa 
Monica Mountains, Los Angeles County, California. 
By H. W. Hoots. [Price 75 cents.] Washington : 
Government Printing Office. 

Wagon Details and Construction. By P. H. SaunpERs. 
London: Crossby Lockwood and Son. [Price 7s. 6d. 
net. ] 

Chemical Engineering and Thermodynamics Applied to 
the Cement Rotary Kiln. By Gerorrrey MARTIN. 
London : Crosby Lockwood and Son. [Price 3ls. net.] 

Die Wérmeiibertragung bei zihen Flissigkeiten in Rohren. 
By Dr.-Inc. Hermann Kravussotp. Berlin: V.D.L.- 
Verlag G.m.b.H. [Price 5 marks.] 

utomobiles, Moteurs et Chauffages Fontionnant d la 
Houille Gazifie. By J. van Hemetrycx. Louvain : 
Librairie Un.versitaire. 

Journal of the Institute of Metals. Vol. XLVI, No. 2, 
1931. Edited by G. SHaw Scorr. London: Offices 
of the Institute. 

Mathieson’s Handbook for Investors. 1932. London: 
Frede. C. Mathieson and Sons. [Price 5s. net.] 

Highest and Lowest Prices and Dividends of Shares, Mining 
and Kindred Companies for past Six Years. With 
Position of the Properties, Capital, Outputs, Profits, dc., 
Mid-December, 1931. London, Frede. C. Mathieson 
and Sons. [Price 2s. net.] 

Grossing-up Equity Dividends for Total Income. London : 
Frede. C. Mathieson and Sons. [Price 6d. net.] 





| Kidder-Parker Architects’ and Builders’ Handbook. By 


the late Franx C. Kipper. Edited by Harry Parker. 
Eighteenth edition, enlarged. New York: John 
Wiley and Sons, Inc. London: Chapman and Hal., 
Limited. [Price 50s. net.] 

Applied Personnel Administration. By J. E. WALTERS. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 18s. 6d. net.] 

Artificial Earthing for Electrical Installations. By 
T. C. Grserr. ondon: Ernest Benn, Limited 
[Price 9s. net. ] 

Home Office. Safety Pamphlet No. 114. Safety Organisa- 
tion in Factories. London: His Majesty's Stationery 
Office. [Price 3d. net.] 

Minutes of Proceedings of the Institution of Civil Engineers. 
Vol. CCXXXI. 1930-31. Part I. Edited by H. H. 
Jeficott. London: Offices of the Institution. 

Department of Scientific and Industrial Research. Forest 
Products Research. Bulletin No. 12. Some Charac- 
teristics of Home-Grown Timbers. By C. J. CHAPLIN 
AND OTHERS. London: His Majesty’s Stationery 
Office. [Price 2s. net.] 

Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the 
National Coal Resources. No. 21. The Northumber- 
land and Durham Coalfield. Northumberland Area. 
The Yard Seam. London: His Majesty's Stationery 
Office. [Price le. 6d. net.] 

Production. By Hersert Purturs. London: Sir 
Isaac Pitman and Sons, Limited. [Price 5¢. net.] 

Practical Mathematics. A Terthook Covering the Syllabus 
of the BSc, A.M.JInst.C.£., and A.M1I.Mech.£. 
Examinations in thia Subject. By Louis Tort and 
A. D. D. McKay. London: Sir Isaac Pitman and 
Sons, Limited. [Price ]16e. net.]} 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business is very quict, 
but ironmasters are in a strong statistical position and 
adhere firmly to quotations that have ruled for some 
time past. They continue to reserve to themselves 
the right to supply direct principal home consumers, 
and consequently merchants have little opportunity of 
dealing in Cleveland pig. The latter report odd sales 
to the Continent, but while overseas customers are 
taking a little more interest in this market, their pur- 
chases are still few and small. Sellers of Midland iron 
are competing more keenly than ever for Scottish trade, 
but makers hope to increase business in Cleveland pig 
with firms beyond the Tweed. As early enlargement 
of output is unlikely, the already low stocks promise 
to be further reduced. A large proportion of the 
restricted make of Cleveland iron continues to be 
absorbed by requirements of producers’ own consuming 
works. No. 1 grade is 6ls.: No. 3 g.m.b., 588. 6d.; 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite—Second hands still possess substantia 
quantities of East Coast hematite and are rather keen 
sellers, with the result -that they are accepting prices 
which producers protest are considerably below cost of 
make. Buyers report no difficulty in placing orders 
on the basis of ordinary qualities at 64s. Both makers 
and merchants report f r small export sales. 

Foreign Ore.—In the continued absence of business, 
values of foreign ore cannot be definitely fixed. 


Blast-Furnace Coke——Local consumers of Durham 
blast-furnace coke have ample supplies of their own 
makes, and are not in the market, but sellers keep good 
average qualities at 17s. delivered. 

Manufactured Iron and Steel.—Orders for most 
descriptions of semi-finished and finished iron and steel 
are scarce, and in several departments new contracts 
are needed to enable producers to maintain tonnage 
output at its present level. Constructional steel producing 
departments keep busy, however, and manufacturers 
of galvanised corrugated sheets are better employed 
than of late. a market quotations stand : 
Common iron bars, 10/.; best bars, 101. 108.; double 
best bers, 11/.; treble best bars, 112. 108.; packing 
(parallel), 8/.; packing (tapered), 101.; steel billets 
(soft), 51. 108. ; steel billets (medium), 61. 12s. 6d.; steel 
billets (hard), 7/. 2s. 6d.; iron and steel rivets, 111. 5s. ; 
steel ship plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel 
joists, 8/. 15s.; heavy sections of steel rails, 81. 10s. for 
oe of 500 tons and over, and 9. for smaller lots; 

sh plates, 12/7. 10s.; black sheets (No. 24 gauge), 
7l. 17s. 6d.; and galvanised corrugated sheets (No. 24 
gauge), 91. 10s. to 91. 17s. 6d 

Scrap.—Demand for scrap is improving, and values of 
some kinds of material are advancing. Heavy steel is 
now quite 40s., and light cast-iron has stiffened to 38s. 6d. 
Heavy cast-iron is 45s.; machinery metal, 47s. 6d. ; 
heavy steel, 40s.; borings, 26s.; and turnings, 32s. 6d. 





CHANGES oF AppRESS.—The address of Mr. L. A. 
Legros is now 3, Maxwelton-avenue, Mill-hill, London, 
N.W.7.—The address of the honorary secretary of the 
Yorkshire Branch of The Institution of Structural 
Engineers is now: Borough Engineer and Surveyor, 
Town Hall, Thornaby-on-Tees. 








Tae SEasontING oF AvsTRALIAN Harpwoops.—For 
some two years past the Forest Products Division of the 
Australian Council for Scientific and Industrial Research 
has been conducting investigations into the properties 
of Australian hardwoods. The fact that these timbers 
are liable to warping and shrinking, even after being 
seasoned by modern methods, has caused them to be 
largely displaced by imported softwoods. Some years 
ago, Mr. J. Grant, of Warburton, Victoria, came to the 
conclusion that the warping and shrinking of sawn 
planks were due to the collapse of the wood cells after 
the sap had been withdrawn during the seasoning. As 
a result of experimenting, he found that the timber 
could be restored by maintaining it in an atmosphere of 
steam in a kiln for some hours. A method of treatment, 
based on Mr. Grant’s discovery, has been developed by 
the Council of Scientific and Industrial Research, and is 
claimed to be so efficacious that, after treatment, the 
faults will never again recur in the timber. 





Tue British Corporation Reaister Boox.—The 
1932 edition of the Register of Ships, published by The 
British Corporation Register of Shipping and Aircraft, 
14, Blythswood-square, Glasgow, has recently made its 
appearince. As heretofore, the volume contains detailed 
particulars regarding every vessel classed in this Registry. 
together with lists of members of the main committee 
of management, the Liverpool Committee, the aviation 
committee, and the London executive committee. Lists 
of surveyors, stationed at ports at home and abroad, are 
also included. The Register Book is compiled under the 
supervision of the committee of management, which 
comprises shipowners, shipbuilders, marine engineers, 
and designers of ships, together with representatives of 
underwriting and other associations. Up till the end 
of 1931 the Society had classed 3,9. 9 ships representing 
a total gross tonnage of over 10,526,000, and during 1931, 
ships representing approximately 99,100 tons have been 
added to the Register. The total tonnage in the Register 
Book now amounts to just over 6,250,000. The volume 
is issued to subscribers only, the terms of subscription 
for individuals and firms being 3 guineas a copy, and for 
underwriting associations and marine insurance com: 





panies. 4 guineas 8 copy. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Conditions in the heavy trades are no 
better—difficulty is, indeed, found in maintaining the 
recent level of output at furnaces, forges, and rolling 
mills—but the outlook is rendered more hopeful having 
regard to a big influx of inquiries from home and foreign 
sources respecting a multiplicity of steel and the engineer- 
ing products that can now, owing to currency deprecia- 
tion and tariff movements, be supplied by local firms at 
much more favourable prices than until lately was the 
case. London is asking for stainless teapots and coffee 
pots, for pliers to replace others of Swedish manufacture, 
and for machinery for the making of safety-razor blades. 
Japan is in the market for stainless nail files and nail 
nippers, and there are also inquiries for hardened-steel 
wheels for cigarette lighters, clips of highly-tempered 
steel, drills, hand saws, surgical knives, and hammers. 
Sheffield Corporation has placed contracts for cast-iron 
pipes for water services, a shot-boring machine for 
cementation work, electrical switches, cut-outs, meters, 
lamps, fittings, and wire rope, a road-sweeping machine, 
engineers’ fittings, fire grates, and metal furniture. 


South Yorkshire Coal Trade.—The colder weather has 
given a decided fillip to housecoal orders. Collieries 
that have been offering supplies direct to the public in 


the Sheffield area are doing good business. Forward 
bookings are more plentiful. There is, however, no 
scarcity of supplies either at depots or pits to meet 
London and provincial needs. Easy conditions prevail 


in the market for industrial fuel. Moderate supplies are 
going inland under contract, while offers on export 
account more than cover the gross volume of inquiries. 
Smalls are a stronger section, there being an active 
business in washed sorts for inland use. More washery 
lant is being laid down. Furnace and foundry coke show 
ittle variation, but gas coke is a shade easier. Quota- 
tions are :—Best branch hand picked, 26s. 6d. to 278. 6d. ; 
Derbyshire best house, 22s. to 23s.; screened housecoal, 
19s. to 20s. 6d. ; Derbyshire best brights, 19s. to 20s. 6d. ; 
screened nuts, 17s. to 18s.; Yorkshire hards, 16s. to 18s. ; 
Derbyshire hards, 16s. to 18s.; rough slacks, 8s. 6d. to 
9s. 6d. ; nutty slacks, 7s. to 8s. 6d.; and smalls, 5s. 6d. to 
6s. 6d. 


Tari ff Legislation.—On the whole, Sheffield has favour- 
ably received the new tariff proposals. “A step in the 
right direction—but only a step,” summarises opinion 
in the heavy trades. There is widespread feeling that 
a 10 per cent. general impost will do little towards 
checking foreign underselling, but that if the claims of 
the iron and steel trades receive from the Tariffs Commis- 
sion the special consideration to which they claim they 
are entitled, and receive that attention promptly, a 
substantially heavier duty may be entiehpated. - Develop- 
ments are awaited with intense interest locally. Every 
move will be carefully scrutinised by the special com- 
mittee of Sheffield manufacturers recently set up to 
protect the City’s industries. 


London Exhibition Arrangements are being made for 
a fortnight’s exhibition in May next at a large London 
store of Sheffield-made tools and other representative 
light products. This will be a co-operative effort by 
the City Council, the Cutler’s Company, the Chamber 
of Commerce, the University, and manufacturers and 
workmen to demonstrate the quality and durability of 
Sheffield goods. Similar exhibitions held locally have, 
from the great interest they have obviously aroused, 
proved even to the Sheffield public that much greater 
advance has been made than was commonly supposed. 


The Salernt Process.—The best news of the week is the 
promise given by Commendatore Salerni, the Italian 
inventor of the low-temperature carbonisation process 
bearing his name, that special plant for the exploitation 
of that process in this country as a new industry shall 
be made in Sheffield. This will furnish some months of 
work. The University, which, it may be mentioned, played 
a pioneer part in the construction of experimental plant 
for the inventor's use, the Corporation. the Chamber 
of Commerce, and other interests have also secured from 
Commendatore Salerni a promise that Sheffield’s claims 
as a site for the housing of the process shall receive 
careful consideration. 


_SoutH AFRICAN ENGINEERING STUDENTS VISIT 
Enctish Works.—A party of thirty-one students from 
the University of Witwatersrand, under the leadership 
of Professor W. G. Sutton, Dean of the Faculty of 
Engineering, is making a study tour, extending over 
six weeks, of engineering establishments and university 
laboratories throughout Great Britain. On January 20, 
they paid a visit to the Trafford Park Works, - 
chester, of Messrs. Metropolitan-Vickers Electrica] 
Company, Limited. The students were shown over the 
winding and transformer departments, the foundry, and 
various manufacturing sections of the works, and also 
visited the research department and the high-voltage 
laboratory. On January 25, a visit was paid to the 
Stafford Works of Messrs. The English Electric Company, 
Limited. The students were shown over the sho 

and the visit terminated with a lantern lecture de- 
scribing the electrical apparatus under construction 
at the works for the South African Iron and Steel 
Corporation at Pretoria. On January 29, the part 
aid a visit to the Rugby Works of Megsrs. The Briti 

homson-Houston Company, Limited. Here again the 
visitors were shown over the main production shops, 
including the turbine, transformer and lamp factories, 
and the visit concluded with a demonstration of the 
B.T.H. talking-film apparatus in the acoustical depart- 
ment. It is interesting to note that a of lish 
schoolboys is at present on a study tour in South Africa 
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NOTICES OF MEETINGS. 


Junior INstrruTion oF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. “Epicyclic Trans- 
mission,” by Mejor W. G. Wilson. Friday, February 12, 
7.30 p.m., “The Ventilation and Cooling of Turbo- 
Alternators,” by Mr. D. MacFarlane. 

Socrety or CHEemiIcat InpustryY; CHEMICAL ENGIN- 
EERING GRovuP.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1. “A New Method 
for Measuring the Mechanical Properties of Metals,” 
by Mr. L. H. Hounsfield. 

InsTITUTE OF British FOUNDRYMEN.— West Riding of 
Yorkshire Branch: Saturday, February 13, 6.30 p.m., 
Technical College, Bradford. ‘‘ Some Physical Properties 





of Cast Iron,” by Dr. H. W. Swift. mdon Branch: 
Thursday, February 18, 8 p.m., Junior Institution of 
Engineers, 39, Victoria-street, S.W.1. “The Italian 


Foundry Industry,” by Dr. G. Vanzetti. Sheffield and 
District Branch: Friday, February 19, 7.45 p.m., 
Albany Hotel, Sheffield. ‘The Use of Pulverised Fuel 
and Pulverising Machines in the Foundry,” by Mr. P. 
Howden. 

INSTITUTION OF ELEcTRICAL ENGINEERS.—Monday, 
February 15, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on ‘ Electro-Medical 
Appliances in General,” by Mr. J.C. Wigham. Thursday, 
February 15, 6 p.m., Ordinary Meeting. ‘“‘ Commercial 
Cooking by Electricity,” by Dr. T. Settle. 

INSTITUTION oF SanrTaRY ENGINEERS.—Monday, 
February 15, 7 p.m., Denison House, 296, Vauxhall 
Bridge-road, 8.W.]. Discussion on “‘ Agreements for Per- 
sonal Services.” 

WOLVERHAMPTON AND District ENGINEERING 
Socrety.—Monday, February 15, 7.30 p.m., Victoria 
Hotel, Wolverhampton. ‘“ Beet Sugar Manufacture,” 
by Dipl.-Ing. K. Hampel. 

BRADFORD ENGINEERING Socrety.—Monday, February 


15, 7.30 p.m., Technical College, Bradford. “ Pumps, 
Ancient and Modern,” by Capt. E. H. Marsh. 
Royat Instirution.—Tuesday, February 16, 5.15 


“Crystal Analysis,” by 


a Albemarle-street, W.1. 
8 ** Shifting 


ir W. Bragg. Friday, February 19, 9 p.m. 
Sands,” by Professor C. F. Jenkin. 

INSTITUTE OF TRANSPORT.—Tuesday, February 16° 
6 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Special Lecture for Students. 
“The General Principles of an Efficient System of Trans- 
port Accounting,” by Sir A. L. Dickinson. 

INSTITUTE OF INDUSTRIAL ADMINISTRATION .—Tuesday, 
February 16, 6.30 p.m., Institute of Hygiene, 28, Portland- 
ag W.1. “Elimination of Waste in Industry,” by 
Mr. E. 8. Byng. 

STAFFORDSHIRE IRON aND Steet InstrTUTE.—Tues- 
day, February 16, 7 p.m., Girls’ High School, Dudley. 
Joint Meeting with Birmingham Metallurgical Society, 
and Iron and Steel Institute, Birmingham Local Section. 
* Roll Turning,’’ by Mr. P. Robinson. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, February 16, 7.15 p.m., Junior Institution 
of Engineers, 39, Victoria-street, S.W.1. ‘‘ The Applica- 
tions of Electricity to Farming and Horticulture,” by 
Mr. F, E, Rowland. 

INSTITUTION OF WELDING ENGINEERS.—North- Western 
Branch: Tuesday, February 16, 7.30 p.m., College of 
Technology, Manchester. ‘ Nickel Alloys, with Special 
Reference to Welding,” by Mr. J. McNeil. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Wolver- 
hampton Centre: Tuesday, February 16, 7.30 p.m., 
Engineering Club, Wolverhampton. ‘‘ The Possibilities 


of the Unorthodox,” by Mr. M. Platt. 

RoyaL METEOROLOGICAL Socrety.—Wednesday» 
February 17, 5 p.m., 49, Cromwell-road, 8.W.7. “‘ Visi- 
bility at Sea,” by Mr. W. H. Pick. ‘“ The Visual Range 
of Lights at Night and its Relation to the Visual Range 
of Ordinary Objects by Day,” by Mr. M. G. Bennett. 
‘The Occurrence of Fog with Unsaturated Air at Gray- 
shott, Hants,” by Mr. 8. E. Ashmore. 

INSTITUTE oF FvEL.—Wednesday, February 17, 
6 p.m., Chemical Society, Burlington House, Piccadilly, 
W.1. “The Properties of Coals as Controlled by their 
Composition,” by Professor G. Hickling. 

InstrTuTIow oF CrviL ENGINEERS.—Wednesday, Feb- 
ruary 17, 6 p.m., Great George-street, S.W.1. Informal 
Meeting. Discussion on “The Cable as a Medium for 


Haulage,” by Mr. W. F. Brown. Birmingham and 
District Association: Thursday, February 18, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. 


*““Main Road Public Lighting,” by Mr. C. C. Kirby. 
Yorkshire Association: Thursday, February 18, 7.30 
.m., Hotel Metropole, Leeds. “‘ The Development of 
poten Highways, with Some Notes Incidental to their 
Construction,” by Mr. J. C. Hargreaves. 

British Woop PRESERVING ASSOCIATION.—Wednes- 
day, February 17, 6 p.m., Auctioneers’ and Estate Agents 
Institute, 29, Lincoln’s Inn Fields, W.C.2. ‘ Modern 
Developments in Wood Preservation,” by Mr. H. 
Fergusson. 

Norts East Coast InstITUuTION OF ENGINEERS AND 
SHIPBUILDERS.—Craduates’ Section: Wednesday, Feb- 
ruary 17, 7.15 ave Bolbec Hall, Newcastle-on-Tyne. 
“Elementary Jobbing Foundry Practice,” by Mr. 
L. H. W. Wright. Tees-Side Branch: Thursday, Feb- 
ruary 18, 7.30 p.m. Cleveland Scientific and Technical 
Institution, Middlesbrough. ‘“ Bridge Building,” by 
Mr. A. Brown. 

InstrTUTION OF MECHANICAL EnoGrreEers.—Midland 
18, 6.30 p.m., Grand 
Recent Developments in the 


Branch: Thursday, February 
Birmingham. “ 


Hotel, 





189 


Application of Electric Arc Welding.” by Mr. E. P. 8. 


Gardner. North Western Branch: Thursday, Feb- 
ruary 18, 7.15 p.m., Engineer’s Club, Manchester. 


‘Testing of Materials for Service in High-Temperature 
Steam-Plant,” by Mr. R. W. Bailey and Mr. A. M. 
Roberts. London: Friday, February 19. 5.30 p.m.. 
Storey’s-gate, S.W.1. Annual General Meeting. ‘“‘ Test- 
ing of Materials for Service in High-Temperature Steam- 
Plant,” by Mr. R. W. Bailey and Mr. A. M. Roberts. 
““An Accelerated Test for the Determination of the 
Limiting Creep Stress of Metals,” by Mr. W. Barr and 
Mr. W. E. Bardgett. Western Branch: Friday, Febru- 
ary 19, 7 p.m. Merchant Venturers’ Technical College. 
Bristol. “The Mechanism of Electric Locomotives,” 
by Mr. J. D. Twinberrow. 


INSTITUTION OF STRUCTURAL ENGIvEERS— Yorkshire 
Branc).—Thursday, February 18, 6.45 p.m., Hotel Metro- 
pole, Leeds. ‘*The Sixth Order—The Architecture of 
Concrete,” by Mr. D, T. Lloyd-Jones. 


INSTITUTION OF PRODUCTION ENGINEERS.—Glasgow 
Section : Thursday, February 18, 7.30 p.m., Institution 
of Engineeers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘“‘ Up-to-Date Foundry Production,” 
by Mr. Affleck. 

InstiTvuTION OF CHEMICAL Encrneers.—Friday, 
February 19, 11 a.m. Hotel Victoria, Northumberland- 
avenue, W.C.2. Annual General Meeting. Presidential 
Address. ‘Control of Industry,” by Mr. W. A. 8. 
Calder. At 2.15 p.m. ‘“ Thermal Insulation,” by Dr. 
E. Griffiths. At 7.30 p.m., Annual Dinner. 


NOTES FROM THE 
MANCHESTER, Wednesday. 

The Iron and Steel Tari ffe.—Although opinion is divided 
in the north-western area as to the adequacy of the 
10 per cent. tariff, leading members of the iron and steel 
ond | heavy engineering trades, in the neighbourhood, 
are unanimous in the belief that, generally, the Govern- 
ment’s tariff proposals represent the most important 
move towards an industrial revival for many years. 
The real significance of the proposals, it is pointed out, 
lies in the fact that the Government realises the necessity 
for protecting home industries, many of which recently 
have been seriously threatened with extinction, and 
thus ensuring their continuity. Sir William Peter 
Rylands, president of the Wire Manufacturers’ Associa- 
tion, chairman of Messrs. Pearson and Knowles Coal and 
Iron Company Limited, and of Messrs. Rylands Brothers, 
Limited, wire manufacturers, of Warrington, and a 
director of the Lancashire Steel Corporation, in an inter- 
view, welcomed the pro Is as well conceived, and 
calculated to provide a solid foundation for the restoration 
of the industrial prosperity of Great Britain. Continental 
steelmakers were selling at heavy losses at present, he 
stated, with the deliberate intention of preserving their 
connection in this country, and British industry must be 
protected against such unfair attacks. It might be 
necessary that duties at a rate higher than 10 per cent. 
should be imposed if justice were to be done to the 
industry, but they must not go too fast. He was con- 
vinced that, with reasonable protection, the British 
steel industry was capable of reaching the highest 
possible point of efficiency. 

The General Outlook.—Business, which has been on a 
restricted scale on account of tariff uncertainties, is 
still poor, and few orders of any magnitude are moving. 
Foundry-iron makers report only moderate demand, 
and constructional engineers are still urgently in need 
of new orders. One important outcome of the announce- 
ment of the Government will, it is expected, be a renewed 
demand for factory sites by Continental and American 
manufacturers. Already, it is stated, more than 60 
firms are negotiating for suitable sites in this area, and 
with tarifis now an established fact, it is expected 
that negotiations in many instances will be expedited. 
One of the earliest developments is the opening of premises 
at Collyhurst, Manchester, by Messrs. The Chorlmet 
Radio Electric Company, for the manufacture of wireless 
components formerly made exclusively on the Continent. 
At the outset, 75 men are being employed, with the 
prospect of additions. At Rochdale, Messrs. Thomas 
Robinson and Son, Limited, have obtained an important 
order for corn-milling machinery, which will enable them 
to re-absorb a considerable number of men who have 
been temporarily idle. 


Tue Panama CanaL.—The total number of commercial 
vessels passing through the Panama Canal during the 
year cating December 31, 1931, was 4,972 and the total 
tolls collected amounted to 22,531,000 dollars. The 
totals for the previous 12 months were 5,885 ships and 
26,146,000 dollars, respectively. The number of vessels 
utilising the canal in 1931, therefore, declined by 913, or 
15-51 per cent., as compared with 1930, and the tolls by 
3,615,000 dollars, or 13-83 per cent. 





An Otp GeneRratTIna PLANT.—A steam-driven gene- 
rating plant, installed in 1888 by Messrs. Marshall, 
Sons and Company, Limited, Britannia Iron Works, 
Gainsborough, on the Rosebery Estate, at Mentmore, 
Leighton Buzzard, has recently been taken over by Messrs. 
Groves and Company, of 92, St. Albans-road, Watford, 
Herts. The plant consists of two Marshall undertype 
compound steam engines, steam being supplied by two 
of the firm’s locomotive-type boilers. Messrs. Groves state 
that, on examination, the plant was found in excellent 
order, and it was only taken out of service because the 
Estate is now supplied with electricity from local mains. 
The boilers had a certified for their original working 





pressure up to the time they were dispensed with and the 
engines were in excellent order. 
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330-B.H.P. SIX-CYLINDER AIRLESS-INJECTION OIL ENGINE. 
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(For Description, see Page 197.) 
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CREEP. 


THE strength of structures and machines was a 
more than sufficiently complicated problem in 
times past, when castings and forgings could 
generally be relied upon to maintain in service 
their shapes and dimensions, after taking possibly 
some initial permanent set. The reassuring factor 
was that this set seemed to deserve its name, 
maintaining its original value, without measurable 
increase over long periods of years. With the 
advent of the steam turbine, these comfortable 
conditions ceased, and serious trouble arose from 
the growth of cast iron. This, of course, was no 
new phenomenon. It was well known to furnace 
makers and users, and indeed is often very evident 
in the bars of the domestic gas fire. In such 
cases, however, quite large distortions are per- 
missible, which are quite incompatible with the 
fine clearances necessary in steam turbines, and 
though all cast irons were not equally affected, 
it soon became a general practice to use steel 
castings in place of cast-iron for casings and 
valve boxes when steam temperatures of more 
than 450 deg. F. were to be provided for. This 
change of metal met all requirements for many 
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years, though there were some disquieting instances 
of flange bolts fracturing in the dismantling of 
steam ranges after some years service under super- 
heated steam. These incidents occurred, more- 


over, with total temperatures which would now be 
regarded as moderate, and in new work the 
threatened danger was averted by the use of high- 
grade alloys for the bolts. Commercial considera- 
tions made it generally impracticable to adopt 
similar materials for heavier work, although some 
firms are now using molybdenum steels for casings 
exposed to exceptional temperatures. Nevertheless, 
the demand for higher thermal efficiencies continues, 
which can be met only by the adoption of very 
high steam temperatures. At Langebrugge the 
temperature reaches 932 deg. F. and is such that 
bare metal glows in the dark. ‘To ensure safety 
under these novel conditions is undoubtedly a very 
difficult problem. 

That the strength of steel as measured in an 
ordinary tensile test fell off at high temperatures 
had, of course, long been known, but the recognition 
of the fact that such tests might be very misleading 
is much more recent. As on many previous occa- 
tions, the engineer has had to meet the new require- 
ments with little light or leading from theoretical 
considerations. A main point has necessarily been 
to establish by experiment the behaviour at high 
temperatures of the materials ordinarily used. 
Much work on these materials is on record, but 
much more is required. The British Electrical 
and Allied Industries Research Association, to 
whom we are already indebted for much highly 
valuable experimental data, arranged accordingly, 
with the Department of Scientific and Industrial 
Research, for a series of ordinary tensile and of 
creep tests of cast and forged steels at high tempera- 
tures. The work has been carried out at the 
National Physical Laboratory, by Messrs. H. J. 
Tapsell, A.C.G.1., A.M.1.Mech.E., and A. E. Johnson, 
M.Sc. Their report*, just published, covers the 
behaviour of these steels over the temperature 
range between 400 deg. C. and 650 deg. C. The 
steel casting from which the test bars were taken 
was a slab measuring 4 ft. by 3 ft. by 24 in. After 
casting, the slab was soaked for 19 hours at about 
800 deg. C., and allowed to cool down in the furnace. 
It was then rough machined and further treated 
by maintaining it at a temperature of 550 deg. C. 
for 6 hours. The object of this was to remove 
machining stresses. 

The forged steel was of the quality commonly 
used for turbine discs, and was heat treated in 
much the same way as the casting. Both steels were 
made to the standard specifications of the British 
Electrical and Allied Industries Research Associa- 
tion. The casting which was required to have, 
in the annealed condition, a tensile strength of 
30 to 35 tons per square inch, proved to contain 
0-30 per cent. of carbon, 0-31 per cent. of silicon, 
0-036 per cent. of sulphur, 0-045 per cent. of 
phosphorus, and 0-77 per cent. of manganese. The 
forging contained 0-39 per cent. of carbon, 0-24 
per cent of silicon, 0-029 per cent. of sulphur, 
0-032 per cent. of phosphorus, 0-83 per cent. of 
manganese, with 0-08 per cent. of nickel and a trace 
of chromium. Brinell tests showed the steel casting 
to be reasonably uniform in hardness, but some of 
the specimens cut from it proved to have flaws at 
the point of fracture. 

During the tests, temperatures were measured by 
means of thermocouples in close contact with the 
specimens. In general accordance with previous 
work the tensile strength, as ordinarily measured, 
was found to be a maximum at about 300 deg. C. 
whilst beyond 350 deg. C. it fell off very rapidly. 
The ductility, as measured by the elongation and 
reduction in area, was a minimum at the moderate 
temperature of 250 deg. C. It may be noted that 
as far back as 1886 Mr. C. E. Stromeyer called 
attention to the danger of working mild steel at 
this temperature. 

Above 500 deg. C. no limit of proportionality 
was discoverable. Apparently a yield point could 
be detected in the tests made at temperatures 
below 250 deg. C. This is certainly not always notice- 
able in steel castings. Indeed, many years ago 
Professor Unwin suggested that the possession of 
a yield point was a characteristic of a forged material. 
The elastic modntas at room tompernture proved to 


° The “Strength at High Temperatures of a Cast and a 
Forged Steel as Used in Turbine Construction. London : 
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be 29,500,000 Ib. per sq. in. At 200 deg. C. the 
corresponding figure was 28,000,000, at 300 deg. C. 
26,000,000 and at 450 deg. C. 24,900,000. The limit 
of proportionality, assuming such to exist, proved 
to be about 8 tons per sq. in. at room temperature, 
and this value was maintained fairly well up to 
200 deg. C., but at 250 deg. C. it had fallen to a 
little over 5 tons. and at 450 deg. to something over 
2 tons. Beyond that it could not be detected. 
The creep tests led to the conclusion that at 400 deg. 
C. and under a load of 10 tons per sq. in. the creep 
would not exceed 10~° in. per inch per day. The 
corresponding figure at 450 deg. C. is 8 tons per 
square inch, and at 497 deg. C. 4 tons per square 
inch. In the case of the forging the same limit of 


creep was reached at 400 deg. C. with a stress of | 


13 tons per square inch, at 447 deg. C. with 10 tons 
per square inch, and at 507 deg. C. with 5 tons per 
square inch. The report states, however, that the 
curves plotted to represent the observations made, 
show that it would be impossible to estimate the 
precise deformation at times much longer than 
those covered in the tests. These extended over 
172 days as a maximum, but in most cases the time 
taken did not exceed 100 days. 

At 400 deg. C., which is a temperature now not 
uncommon in the newer power stations, a creep 
rate of 10~° in. per hour was recorded in the case of 
the steel casting under a stress of 15-6 tons per 
square inch. The corresponding stress for the 
forging was 18-5 tons per square inch. To reduce 
the creep to 10~ in. per inch per day the casting 
could not be loaded to more than 10-0 tons per 
square inch and the forging to more than 13-0 tons 
per square inch. 

Valuable as experimental data of this kind are, 
the engineer is still confronted with the task of 
fixing his factors of safety. Messrs. Brown, Boveri 
& Company, as the result of their own researches, 
conclude that at any given temperature the 
strength of steel in a prolonged test is proportional 
to the ultimate strength as determined in an 
ordinary tensile test made at the same temperature. 
Also that above a certain critical temperature in 
the neighbourhood of 400 deg. C. the yield point 
ceases to provide a satisfactory basis for fixing 
factors of safety. Dr. Hatfield has suggested that 
the working stress may be taken as two-thirds of 
that which in 24 hours gives a permanent set, not 
exceeding 0-5 per cent., provided that this set 
remains permanent when the load and temperature 
are both maintained for another 48 hours. 

Mr. R. W. Bailey has introduced the highly 
ingenious plan of assuming that there is no limiting 
creep, and of fixing working stresses at such a figure 
that the total distortion shall not become serious 
during the estimated working life of the structure 
or machine subjected to these high temperatures. 

It is of interest to note that this question of 
creep is now attracting the attention of mathe- 
matical physicists, and in his treatise on “The 
Earth,” Dr. Harold Jeffreys, F.R.S. states definitely 
that the geological and astronomical evidence affords 
conclusive proof that there is a definite limit to 
creep. In fact, the moon retains the shape which 
she acquired some two or three thousand million 
years ago, when she was nearer the earth than at 
present. In Dr. Jeffrey's view, creep is a matter 
of temperature. Above a certain limiting tem- 
perature creep always occurs, and will continue 
indefinitely. He defines bodies in such a condition 
as having no strength, though they may have con- 
siderable rigidity. On this definition the strength of 
glass may vanish some hundreds of degrees below 
its melting point, although it may have still much 
rigidity. A tuning forl, giving an audible note, 
can be formed out of cobbler’s wax, but given time, 
will sink down flat under its own weight. Liquids, 
on the other hand, have, he says, no rigidity, so that 


Dr. Jeffreys classes both cobbler’s wax and pitch, at | 


ordinary temperatures, as solids. He observes that 
the liquid state, being familiar, is commonly regarded 
as simple, but that this is far from being the case. 
He regards the three fundamental states of matter 
a8 gaseous, vitreous and crystalline, and a liquid 
as & compromise between the gaseous and the 
vitreous state. He makes no mention of the 
so-called liquid crystals, and there does seem evidence 
that water retains some of the ordered array charac- 

















teristic of crystals, even at temperatures well above | funds, and we regret to note the statement in the 


the melting point. This, at least, was the con- 
clusion reached by Callendar. Dr. Jeffreys holds, 
that it is an error to regard vitreous bodies as 
under-cooled liquids. If these are at such a tem- 
perature that creep proceeds without limit, he 
classes them as lique-vitreous, whilst below a certain 
critical temperature they are duro-vi‘reous, and have 
strength as well as rigidity. His definition of a 
perfectly elastic body seems also of interest. He 
defines as, perfectly elastic, a body which, once set 
in vibration and exposed to no external resistances, 
will continue to vibrate without loss of mechanical 
energy, and notes that no such body exists. Kelvin, 
it may be recalled, showed that the vibrations of 
a steel bar were damped out at a much more rapid 
rate than could be accounted for by the resistance 
of the air. 

It is perhaps of some interest to note that the 
chapter in which Dr. Jeffreys begins the study of 
the deformation of solids and fluids is headed with 
the quotation from Dante of which the English 
rendering runs “ All hope abandon, ye who enter 
here.” This tribute to the difficulty of the problem 
of stress and strength will find an echo in the minds 
of many an engineer. 





THE FUEL RESEARCH BOARD. 


Ir is no bad measure of the efficiency of a nation 
to study the use made of the natural resources 
existing within its territories, and it may well be 
that some of the difficulties confronting Great Britain 
at the present time are due to our failure to make 
the best use of our coal deposits. That we have 
not done so is sufficiently evident by the numerous 
proposals put forward to remedy waste, but the 
wide variety of these suggestions is in itself an 
indication of the complexity of the problem. Some 
of these suggestions were discussed by the Institute 
of Fuel in November last, and in particular, atten- 
tion was given to discussing the degree of efficiency 
with which the completely organised coal and allied 
industries could meet the entire national demand 
for fuel by discontinuing the use of raw coal, and 
supplying only coke, gas and oil. While no doubt 
useful for stimulating discussion, such a proposal 
hardly lies within the realm of practical politics, as 
it implies the entire conversion of our mercan tile 
marine either to Diesel propulsion or coke- and oil- 
fired boilers, the elimination of the steam loco- 
motive, and the conversion of all land boilers, to coke 

ni, or, oil burning. Turning to more practical 
suggestions, the main problems calling for solution 
at the present time are undoubtedly the extent to 
which low-temperature carbonisation should replace 
carbonisation in gas retorts, and the extent to 
which oil should be allowed to replace coal in the 
mercantile marine. At first sight, it might appear 
that the domestic fuel problem deserved equal 
prominence, since it has been calculated that the 
damage and expense incurred in the burning of a 
ton of raw coal in domestic hearths represents a 
loss of 10s. on every ton. It is reasonable to assume, 
however, that this problem is already on its way to 
solution, as there has been a rapid growth in the 
use of gas, electricity and coke for domestic heating 
and cooking, a growth to which the nation is to an 
appreciable extent indebted to the servant problem. 

It is clearly of the first importance, when con- 
sidering broad measures for the more efficient 
utilisation of the national coal resources, that the 
extent and nature of these resources should be 
ascertained as closely as possible. As previously 
reported in our columns, a physical and chemical 
survey of this nature is being conducted by the Fuel 


| Research Board, and in the report* for the year 


ending March 31, last, it is stated that information 
regarding the properties of the various coal seams 
is rapidly accumulating. As we commented on the 
work of the survey, more particularly as regarded 
the Barnsley coal seam, as recently as August last, 
we may pass on to other features of the report. In 
dealing with the previous report in ENGINEERING, 
vol. cxxxi, page 249 (1931), it was mentioned that 
the project of installing a small setting of full-size 
experimental coke ovens was suspended for lack of 





” © Report of the Fuel Research Board for the Year Ending 
March 31, 1931. H.M. Stationery Office. (2s. net.] 





latest report that this work is still held up. There 
are undoubtedly a number of important problems 
which can only be finally solved by full-scale experi- 
ments, apart from the general question of how the 
most suitable coke can be made from the wide 
variety of coals available. 

When dealing with earlier reports, reference has 
been made to the striking results obtained from 
the horizontal and vertical retorts installed at the 
station. By the end of March, 1930, it had been 
established that in the case of the horizontal retorts, 
an increase of nearly 50 per cent. on the daily 
throughput could be secured, without detriment 
to the life of the retort, by increasing the volume 
of the flue gases. This work was continued in the 
following year, and with water-gas heating, while 
maintaining the standard conditions of temperature, 
the maximum throughput was increased from 8-5 
tons to 13 tons per day. The limit in the through- 
put was imposed by the volume of air which could 
be heated to the required temperature by the pre- 
heaters, and it is stated in the report that the figure 
of 13 tons would be exceeded if the hot flue gas were 
mixed with the minimum quantity of secondary 
air. When producer gas was used, maintaining 
the standard temperature conditions, the rated 
throughput of the setting was 10 tons per day, and 
this was increased to nearly 17 tons by increasing 
the volume of hot flue gas. To operate the system, 
it was necessary to assist mechanically both the 
supply of air to the producer and the discharge of 
flue gas up the chimney, and in addition, to use 
mechanical means for circulating the flue gases 
which return to the setting and enter with the 
secondary air. The total power required for these 
purposes amounted only to 12 h.p. hours per ton of 
coal carbonised, equivalent to 16 lb. coke. Various 
alterations to the settings are contemplated with a 
view to still further improving the results. The 
importance of this work is indicated by the fact 
that 7,000,000 tons of coal are carbonised annually 
by gas undertakings in such retorts. The work 
carried out with the Glover West vertical retorts 
was largely concerned with scurf formation, and the 
results showed that, within the limits of through- 
put and temperature employed in the tests, the 
effect of scurf formation has only a small effect on 
the yield of the principal products, with the excep- 
tion of the gas. In each case, the formation of scurf 
resulted in a progressive increase in the calorific 
value of the gas produced, with a decrease in the 
percentage of nitrogen and carbon-monoxide, and 
increases in the percentages of hydrogen and satu- 
rated hydrocarbons. Experiments were also con- 
ducted in these retorts during the year on the car- 
bonisation of Dalton Main coal at lower tempera- 
tures than normal, with the object of determining 
suitable conditions for the production of smokeless 
fuel in brickwork retorts. The results obtained 
were satisfactory, and demonstrated that with coal 
of the type used, the coke was in no way inferior 
as a domestic fuel from that produced in cast-iron 
retorts. The remaining products were equally 
satisfactory. 

The work carried out on hydrogenation and 
on low-temperature carbonisation has been con- 
tinued, but as these researches were referred to at 
some length in ENGINEERING, vol. cxxxii, pages 
291 and 737 (1931), we may pass on to some of the 
other problems under investigation. In spite of 
the increase in the use of smokeless fuels, electricity 
and gas for domestic heating to which we have 
already referred, a large quantity of coal is still 
burned in open grates, and the Board has recently 
inaugurated work on classifying coals according 
to their ease of ignition, rapidity of combustion, 
and other properties. In the preliminary work, 
difficulties were met with in measuring smoke 
emission. Attempts were made to determine this 
indirectly by supplying just enough secondary 
air for its complete combustion, and although these 
were not successful, they suggested practical 
methods of reducing the smoke from ordinary 
domestic grates. A number of smoke-reducing 
appliances were designed as a result, and experi- 
ments with these are being continued. A method 
has now been developed for measuring the amount 
of smoke given off at any time by passing the 
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products from the chimney through an inclined 
tube with a glass window at its lower end. The 
column of products is viewed through the window 
and matched against calibrated smoke charts, 
using a monochromatic filter. 

Work on the influence of turbulence upon the 
highest useful compression ratio, carried out on 
the Ricardo airless-injection engine, was referred 
to in the previous report, and was discussed in 
ENGINEERING, vol. cxxx, pages 290 and 319 (1930). 
In the present report, particulars are given of a 
further investigation into the effect of turbulence 
upon power output and efficiency in the same engine. 
It was found that when the entering air and fuel 
were given a definite unidirectional swirl, the power 
output and brake thermal efficiency were some 
5 per cent. lower than when indiscriminate turbu- 
lence was employed. The high H.U.C.R. obtained 
under the former conditions is thus partly offset 
by a lower power output and efficiency, and more- 
over, is associated with harsh running. It was also 
found that the rate of heat transfer to the cooling 
water was increased by the conditions which result 
in a high H.U.C.R. for a given fuel. It would 
thus appear that the high H.U.C.R. may be due, 
at least in part, to the more rapid cooling of the 
burning gases in the cylinder. Experiments are 
now being made to combine, if possible, the high 
H.U.C.R., associated with unidirectional swirl, 
with the smooth running and high thermal efficiency 
associated with indiscriminate turbulence. In 
further work in connection with internal-combustion 
engines, it was found that in certain cases low- 
temperature spirit from certain coals showed a 
marked deterioration in anti-knock value after 
some weeks storage. Investigation indicated that 
the deterioration was due to the formation of 
peroxides, acting as detonating-inducing agents. 
Both gas and tar spirits tended to deteriorate, the 
action being much more marked in the former than 
in the latter, and exclusion of air from the container 
greatly reduced deterioration in both cases. 

As stated in ENGINEERING, vol. cxxxi, page 249 
(1931), experiments were carried out in 1929-30 
on pulverised-fuel firing in small combustion 
chambers. The report under review states that 
these investigations have been continued utilising 
a small Babcock and Wilcox boiler and a small 
Lancashire boiler. The work has been delayed 
due to the choking of the bag filters with which the 
fuel storage bins are fitted, but arrangements were 
practically completed at the time of preparing 
the report for trials of a burner designed at the 
station. This burner is arranged to discharge into 
the furnace thin layers of primary air and fuel, 
and secondary air, arranged alternatively, and the 
air may be preheated if desired. In concluding 
our review of the report, it may be mentioned that 
particulars are given of preliminary tests on a lorry 
producer intended for use with low-temperature 
ceke. In view of the lack of interest taken by lorry 
operators in the Reading and other British producers 
which already exist, it is to be hoped that this par- 
ticular item in the Board’s activities will re-direct 
attention to an important subject. 





NOTES. 

Tue Institution oF ELecTricaL ENGINEERS. 

Ir is gratifying to learn that the Minister of 
Transport (Mr. P. J. Pybus) regards the calling of 
politician as definitely lower than that of the engineer, 
though our gratification may not be fully shared by 
his hosts of Thursday, February 4, since he also 
places the mechanical before the electrical branch. 
Proposing the toast of the Institution of Elec- 
trical Engineers at the annual dinner of that body, 
which was held at the Connaught Rooms, London, 
on the date mentioned, he said that he had started 
life respectably as a mechanical engineer, and had 
come to the conclusion that his first wrong turning 
along the path, which had led him to become a poli- 
fician and a Minister of Transport, was when he 
jilted the honest foot-pound and courted the elusive 
ampere. He, however, compensated for this left- 
handed compliment by referring not only to the 
pleasure which it gave him to be once again among 
the friends and colleagues of a life-time, but by 


with which they were connected. During 1931, he 
said, the output of public electricity supply under- 
takings in this country had increased by about 
4-5 per cent. over that of 1930, and during the 
period 1927-31 had risen by 35 per cent., compared 
with 15-3 per cent. in the United States and 18-5 
per cent.in Germany. In those countries, too, there 
had been an almost continuous decline since 1929. 
Turning to the work of the Central Electricity 
Board, he remarked that, during 1931, 1,709 miles 
of wayleaves were obtained, bringing the total 
mileage up to 3,455 and leaving only some 500 miles 
to be secured. Of the 10,000 consents obtained 
during the year only 233, or less than 2} per cent., 
had required compulsion. As regards construction, 
2,310 miles of line had been completed, and it was 
anticipated that the work would be completed during 
this year or by the early spring of 1933. Already this 
had enabled some 2,250,0001. to be saved on the 
extension of generating stations. He sometimes 
wondered whether the change-over from the tram 
to the motor omnibus was not being made too fast, 
and whether it would not be better to make use of 
our hard-pressed coal mines by employing the 
trolley *bus. The President (Captain J. M. Donald- 
son), in reply, recalled that Mr. Pybus was a member 
of the Institution, and was also the first electrical 
engineer to be Minister of Transport, and said that 
he could conceive of nothing more dreadful than 
that our railways, which had been built up by the 
combined skill of the civil and mechanical engineer, 
should degenerate into the state of our canals. 
It might be that electrical engineers could help the 
railways out of their present impasse by making 
their traction experience available, and he suggested 
that 200 miles of line, carrying both passenger and 
mineral traffic, might be electrified so as to demon- 
strate the superior flexibility and saving in labour 
that this method of operation» would permit. The 
toast of “Our Guests” was proposed by Lieut.- 
Colonel K. Edgcumbe in a felicitous speech in the 
course of which he called attention to a statement 
of Langmuir’s that electricity was nothing better 
than ,/—1. He could assure them, however, that, 
nevertheless, it would continue to cook their break- 
fast and work their wireless just as it had done before. 
Mr. J. Ulrich, president of the Société Francaise 
des Electriciens ; Mr. M. H. Damme, president of 
the Koninklijk Instituut van Ingenieurs of Holland, 
and Mr. H. T. Tizard replied. Congratulatory 
messages were also read from the Associazione 
Elettrotecnica Italiana, and La Société Belge des 
Electriciens. 


British ELEcTRICAL TRADE WITH THE ARGENTINE. 


An important step towards the consolidation and 
expansion of the British electrical trade with the 
Argentine has recently been taken by The British 
Electrical and Allied Manufacturers’ Association, 
commonly termed the B.E.A.M.A., 36 and 38, 
Kingsway, London, W.C.2. This Association has 
decided to appoint a representative of the industry 
who will reside in the Argentine, with headquarters 
in Buenos Aires. We are informed that the repre- 
sentative will act in a consultative and liaison 
capacity in directions likely to assist the interests 
of British electrical manufacturers, one of the main 
objects being to augment the efforts made through 
existing channels by British firms. His main duties 
will be to maintain contacts with Government 
Departments, public utility and railway companies, 
engineering institutions and other bodies, and also 
between manufacturers’ agents and representatives. 
This development is the outcome of the active par- 
ticipation, by the electrical industry of the United 
Kingdom and the Association, in the British Empire 
Trade Exhibition, held at Buenos Aires in the spring 
of 1931. Arising out of reports submitted to the 
Association, in June and July last, by Mr. V. 
Watlington, its chairman, who visited the Exhibi- 
tion, and by Mr. H. C. Siddeley who represented 
the Association at the Exhibition, a special Argen- 
tine Committee was formed. This Committee met 
on several occasions, and the appointment.of the new 
representative is a result of its recommendations. 
Mr. H. C. Siddeley, M.I-E.E., who, as previously 
stated, represented the B.E.A.M.A. at the Exhibi- 
tion at Buenos Aires, has been selected for the 





insisting on the relative prosperity of the industry 





appointment, which we are glad to note has received 





the recognition and support of the Department of 
Overseas Trade. The establishment of permanent 
representation for the electrical industry in the 
Argentine has unquestionably much to recommend 
it, and the prompt and far-seeing action of the 
B.E.A.M.A. in the matter will receive the approval 
of all concerned. A lead has been given to other 
industries, and the advantage of having a “‘ man on 
the spot ” to co-ordinate and strengthen the activi- 
ties of individual firms in what is admittedly a 
valuable market for most kinds of manufactured 
goods, is worthy of serious consideration. 


THE ADMINISTRATION OF SMOKE ABATEMENT Law. 


The administration of the law relating to smoke 
abatement is in the hands of the local authorities, 
and, as might be expected, is carried out with 
varying degrees of efficiency. The result is, as 
smoke knows no boundaries, that the efforts of 
one authority may be largely nullified by the 
inaction of its neighbours. This is the more un- 
fortun ite since powers exist which enable adjoining 
districts to combine for smoke abatement purposes, 
though actually only one such body—the Sheffield, 
Rotherham and District Smoke Abatement Com- 
mittee—has been set up. Some further progress is 
indicated by the proposal to establish a Smoke 
Abatement Board in South-east Lancashire and by 
the formation of regional advisory committees in 
the Midlands, the West Riding, and in London. 
In view of this unsatisfactory position and lack 
of progress, the council of the National Smoke 
Abatement Society at their meeting on Tuesday, 
January 26, passed resolutions to the effect that 
local authorities should be urged to combine in 
the setting up of statutory regional organisations 
for the administration of smoke abatement law, and 
that pending the formation of these bodies, advisory 
committees should be established. Copies of this 
resolution, with which we are in entire agreement, 
have been forwarded to the Minister of Health, 
to the existing regional committees, and to the 
public health committees of all the local authorities 
concerned. That some co-ordination of the kind 
proposed is necessary will be clear when it is stated 
that the administration of the law relating to smoke 
emission is in many cases either completely ignored 
or is put into operation intermittently or ineffec- 
tively. In others it is left to the sanitary inspectors, 
whose time is already fully occupied, it being only 
in the larger cities and towns that whole-time officials 
can be appointed. Such co-ordination, moreover, 
would result in economy, since the cost of adminis- 
tration by a statutory regional organisation is likely 
to be much less than the cost of equivalent services 
carried out by the constituent authorities indi- 
vidually. Pending the establishment of such bodies 
—which must, of course, take time—a great deal 
can be done by forming advisory committees. We 
hope, therefore, that steps along these lines will 
quickly be taken by those responsible. 


VII.—Macuine Toots. 


At the beginning of 1931, the forecast for this 
branch of engineering was that there would be some 
improvement by the end of the year to levels well 
in excess of those prevailing during 1930. Although 
in making this prediction no general recovery from 
world depression was postulated, it was assumed 
that some amelioration in the political outlook in 
India could be expected, while the acute financial 
crisis in Europe last year was not foreseen. The 
adverse developments during the year would prob- 
ably have falsified the forecast had it not been for 
Great Britain’s departure from the gold standard 
in September last. As it is, however, it is satis- 
factory to be able to record that by the end of the 
year an improvement of the extent predicted had 
materialised. 

Apart from transient competitive advantages, 
there are two basic considerations which promise a 
brighter future for the machine-tool industry in this 
country. The first, affecting the home market, is the 
progress in rationalisation and reconstruction which, 
when undertaken on the scale that is necessary to 
national efficiency, as sooner or later it must be, 
will be reflected in a period of considerable activity 
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for British machine-tool makers. The second, reasonable to expect a marked improvement in the | British industry, which has been forced either to 


affecting export business, is the strength of world 
demand for machine tools, the upward swing of 
which has not been stayed even by an economic 
crisis of the severity of that through which we are 
now passing. In 1930, the latter factor failed to 
benefit the British industry, its aggregate exports 
having declined, while those of its competitors 








rauue I Exports of Machine Tools Manufactured in 
the United Kingdom 
Index Value Index 
Monthly Average Volume. (1913 ——e (1913 Monthly Average 
100) per Ton 100) . 
Toms 
1918 1.378 100-0 61-2 100-0 1913 
1M22 1922 
lat Qr 1,162 135-5 221-4 Ist Qr 
snd 24 130-2 212-7 2nd ,, 
ird 737 123-6 216-7 3rd 
ith 1,181 110-0 179-7 4th 
1923 1923 
lst Qr 1,000 79-1 118-6 193-8 Ist Qr 
znd 1,240 w-0 104-8 171-2 2nd , 
ird O44 68-5 102-9 168-1 3rd 
ith 1,430 103-8 101-8 166-32 ith 
1024 1y24 
Ist Qr S45 61-2 100-8 179-4 Ist Qr 
2nd DSU) 60-6 111-5 182-2 2nd 
rd 1,118 S1-1 111-3 181-0 3rd , 
ith 1,078 78 120-6 107 ith 
1025 1925 
let Qr 1,426 103-5 107-5 175-7 Ist Qr 
nd 1,126 81-7 117-1 191-3 2nd ,, 
ird 1,046 75-9 108-1 176-6 3rd 
ith 1,165 84-5 104-9 171-4 4th ,, 
16 1926 
lat Qr 1,262 91-6 115-8 180-2 Ist Qr 
2nd 1,066 77:4 105-2 171-9 2nd ,, 
ird 1,162 a4-°3 112-7 184-2 3rd ,, 
ith 1,094 75-0 117-6 192-2 4th , 
127 1927 
Tat Qr 1,162 43 114-6 187-3 Ist Qr 
2nd 1,121 S1-°3 114°5 187-1 2nd , 
ird 1,162 a4-38 105-1 171-7 3rd ,, 
ith 1.400 101-6 110-5 180-6 ith 
8 1928 
st Or 1,137 a2°5 130-9 213-9 Ist Qr 
ind 1,242 w-1 115-4 188-6 2nd 
tra 1,133 82-2 110-7 180-9 3rd 
ith 1,339 7-2 128-8 210-5 4th 
eee 19290 
let Or 1,408 12-2 135-3 2z1-1 Ist Qr 
ml 1,381 100 128-9 210-6 2nd 
ira 1,26 91-9 138-0 225-5 trd 
ith 1,355 O83 128-6 10-1 4th 
esto 130 
Ist Or 1,304 M6 130-8 213-7 Ist Qr 
2nd 1,157 a4-0 134-0 219-0 2nd 
tra 1,079 78-3 134-6 219-9 ird , 
sth 1,000 70-8 134-7 220-1 4th 
1981 1931 
let Or nis 72-4 150-6 246-1 lat Qr 
‘nd st bad 71-3 146-7 239-7 2nd ,, 
ira Lule 73-9 133-5 218-1 3rd , 
4th 1La74 136-0 137-0 v 4th 
TABLE LUIL—INTERNATIONAL EXPORT 
| 
1913 1924 1925 | 
Per Per Per 
‘ cent £ cent £ cent 
United Kingdom 1.013 11-5 1,362 15-0 1.561 13-9 
Germany 4,004 45-6 2.760 32-2 1,816 34-0 4,590 
U.S.A 3,500 37-6 4,304 8-5 4,568 40-7 
France 72 4-2 663 7°7 792 7-1 
Switzerland 97 1-1 448 5-7 486 4-3 
Total 8.795 100-0 8.586 100-0 11,223 | 100-0 11,070 
TABLE IV.—INTERNATIONAL 
1v13 1924 1925 
Per Per Per 
£ cent £ cent t cent 
United Kingdom 16,537 17-4 11,905 21.1 14,291 19-7 
Germany 73,164 76-9 $3,502 59-0 4,471 61-1 68 
France 4,511 47 8,515 15-0 11,163 15°3 11,41: 
Switzerland hs 1-0 2,808 4-9 2.852 3-9 | 1,973 
Total 95,176 | 100-0 56,820 | 100-0 72,777 | 100-0 || 86,644 


increased, 


Australian market in 1932. European countries —{ 
a whole showed a distinct improvement, the volume 


| 


see orders supplied by imports or to accept them 
on an unremunerative basis. The second quarter. 


of our exports to Europe being double that in 1929. | which showed some slight improvement in demand 
Much of this was, however, the result of the activities | immediately raised imports to a record high level 
of a commercial group of manufacturers in securing | During the last quarter of the year the increase was 
a foothold in the Russian market on very liberal | probably due to the anticipation of tariffs and may 


credit terms. 


Pasie Il.—Imports of Machine Tovls. Returned in the | 
United Kingdom. 
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The prospects for 1932 could not | be expected not to continue. The general level of 


value per ton was again lower and bears witness to 
the keenness of foreign competition. Altogether, th 
overseas trade in machine tools during 1931 resulted 
|in a favourable balance to this country of 500,000/., 
an improvement on last year’s figure of 150,000/., 
| but scarcely satisfactory for a country with such 
; | engineering traditions as Great Britain. 

Outside the British market the competitive situa 


tion can best be tested by an international compari- 
‘g |8on of the exports of five principal producing 
‘0 |countries. Table ITI gives the declared values of 


these exports in pounds sterling converted at the 


109-8 120-1 | average rate of exchange for the year. In Table IV 
= . =. the volume of these exports is given for the same 
137-9 150-9 | years. 
179-1 196-0 While the exports of Switzerland and France hav: 
a 1-2 fallen those of the United Kingdom, the United 
166-1 181-7 | States and Germany have increased sufficiently to 
- increase the total. But this country is a very bad 
169-1 185-0 sy . : * Bane : 
144-1 157-7 | third in the race, with Germany definitely to the 
133-5 | 146"! | front. Taking 1924 as a basis, when world demand 
ae "| was not quite as great as in 1913, this country’s 
ee | taek | exports have only increased by 700,000/., whereas 
115-4 126-3 Germany's have increased by nearly 11,000,000/., 
110-1 120-5 | and those of the United States by 5,500,000/. In 
187-4 205-0 | the same period world demand has increased three 
ak . times. The figures of volume in Table IV are also 
147-3 161-2 |of considerable interest, although, unfortunately, 
148-8 igg-8 | Particulars for the United States are not available 
170-8 186-9 |in this form. The German figures, with a further 
oa th reduction in value per ton, illustrate the efforts 
made by that country to expand exports in the face 
aH 8 fe of world depression. It must be admitted these 
195-9 214-3 | efforts have, so far, met with success. Germany's 
ICS°S 180-1 | yeographical and cultural contacts with Central 
155-5 170-1 | European countries, in which the pace of indus- 
= 4 oS trialisation is rapid as a consequence of economic 
144-9 158-5 | nationalism, are a great asset to her in this conne 
164-4 i79-g | tion. Nevertheless, it is difficult to resist the con 
124-8 136-5 | clusion that a sharp alteration in the trend of affairs 
1485 | 160-0 | is in prospect in the coming year. If the financial 


crisis remains unsolved and develops into financial 





‘HINE TOOLS. (£000’s OMITTED). 
1928 1929. 1930. | 1931 
Per Per Per Per Per 
cent & cent cent. | £ cent. || £ cent. 
11-8 1,770 10-3 10-2 1,856 8-0 || 2,062 8-0 
41-4 6,937 40-4 2-2 11,118 47-9 |! 13,596 52-8 
37-6 7.013 40-9 || 39-6 8,640 37-3 || 8,949 34-7 
5°6 792 4-6 4-4 873 3-8 655 2-5 
3-6 659 3-8 3-6 702 3-0 503 2-0 
100-0 || 17,171 | 100-0 21,918 100-0 23,189 | 100-0 25,765 | 100-0 


|| 


EXPORTS OF MACHINE TOOLS. (LONG TONS). 


| 1928 1929 1930 1931 





.|| 

Per Per Per Per Per 
cent. L cent t cent. £ cent £ cent. 
16-3 14,554 14-8 16,234 13-8 13,915 8-8 14,621 So 
69-9 70,557 71-8 86,795 73-8 127,749 81-0 145,35: 84-0 
11-3 10,164 10-3 11,202 9-5 9,436 6-0 6,465 3-8 

2-5 3,070 3-1 3,456 2-9 6,709 4-2 4,736 2°38 
100-0 98,345 | 100-0 117,687 | 100-0 157,809 | 100-0 171,175 | 100-0 


tion was evident, but iramediately the restriction | to the uncertain stability of Central Europe. 
other countries exports were less than half the 1930/| if it does not, many of the long-standing handicaps 


of the gold standard was removed, so marked an 
improvement set in that the total exports for 1931 
were well in excess of those for 1930. The course of 
these exports is traced in the usual form in Table I. 

As regards individual markets, further declines 
have to be recorded for Australia, British India and 
South Africa, which countries together took in 1931 
approximately one-quarter of the volume of machine 
tools taken in 1929. The future course of events in 


with regard to monetary policy and the abrogation 


tigure. 


In the first part of 1931, the same situa- on this basis be pronounced favourable having regard | chaos, no calculation of the outcome is possible. 


In| But it is not necessary that this should happen, and 


| of the British machine-tool trade may be mitigated. 


The home market in the early part of the year | Its principal competitors are gold-standard countries. 
was extremely quiet in almost all lines, but became | and quality for quality the artificially-inflated 
months. This} British price level will now be reduced to a com- 
movement is reflected in Table II, in which is given | petitive basis in neutral markets. The deepening 


slightly more active in the later 


the volume and value per ton of net imports of | depression, particularly in Germany and the United 
machine tools during recent years. 


| States, is likely to hamper their further efforts at the 


The seriousness of foreign competitin, as revealed | penetration of export markets. Even if the aggr 
India is unpredictable, while in South Africa events | in this Table, cannot easily be exaggerated. The | gate world demand should decline in 1932, in spite 
may be radically influenced by political decisions | hold of the foreign manufacturer hitherto has been | of the strong opposite trend in recent years, the 
increasing steadily and any temporary improvement | British industry should, therefore, obtain a suffi- 


of the trade treaty with Germany. It is; however, ' in home business has conferred little benefit on the | ciently increased share to improve its export tot al. 
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As regards the home market, although it is still 
in the throes of depression, some new demand may 
originate from the hopes of founding successful new 
enterprise behind the tariff wall. In securing these 
orders, British machine-tool makers will be assisted 
by the reduced effectiveness of foreign competition 
which may be expected to result from the imposi- 
tion of a tariff on machine tools, as long as their own 
costs are not raised to an equivalent degree. 
A further stimulus may arise from a gradual pro- 
yress of rationalisation and reconstruction which a 
National Government can hardly fail to foster when 
immediate tasks have been surmounted. Too much 
cannot be expected from this source in the near 
future, as, in the initial stages of pruning, rational- 
isation may lead to the flooding of the market with 
used tools. But with any measure of revival these 
are readily absorbed and over a more extended 
period an assured prospect of expanded demand 
lies in this quarter. A further satisfactory feature is 
the attention which has been devoted by the British 
industry during the present depression to technical 
research. If the present forecast proves correct, 
it is certain that the British industry will never have 
been in a better technical position to take advantage 
of any improvement. Altogether, it may be hazarded 
that this branch of engineering has seen the worst. 
During 1932, a gradual improvement should, it is 
considered, materialise, while more distant prospects 
are of an even more satisfactory character. 


LITERATURE. 
———@— - 

An Karly Experiment in Industrial Organisation. Being 
a History of the Firm of Boulton and Watt, 1775-1805. 
By Ertcu Rott, B.Com., Ph.D., with an introduction 
by J. G. Smira, M.Com., M.A. London: Longmans, 
Green and Company. [Price 15s, net.] 

Tue primary title of this work, like the introduction 
contributed by the Professor of Finance in the 
University of Birmingham, appears to suggest that 
the text is concerned mainly with the industrial 
organisation which began with the establishment of 
the Soho Foundry in 1795. Professor Smith’s 
introduction, moreover, ascribes to Mr. Roll, appar- 
ently as the two chief facts brought out by his work, 
the discovery that the details of the management of 
the foundry and engine factory were not due to the 
two original partners in Messrs. Boulton and Watt, 
and that their sons, who settled them, showed an 
intelligence and a capacity which ordinarily in his 
view are associated only with the “ modern scien- 
tifically trained business manager.” Professor 
Smith goes so far as to say that there is in fact 
nothing in the details of the most progressive factory 
practice of to-day that the two sons had not antici- 
pated. Mr. Roll does indeed give a large number of 
details of the layout and management both of the 
Soho foundry and of the engine factory, which un- 
doubtediy show a sound grasp of the principles of 
factory organisation as understood at the present 
time. The evidence, however, which he produces, 
seems to stop short of being sufficient to justify his 
Sweeping conclusions in regard to the originality 
of the methods adopted by the younger members of 
the firm. The details he gives certainly show 
that the Soho works were planned and organised 
with remarkable foresight and insight, and also that, 
within a year or two of the opening of the foundry, 
both the elder Boulton and Watt began to retire from 
active work in the business. Half the text is devoted 
to the period before the establishment of the foundry, 
and the real scope of the work seems to be indicated 
more fairly by the sub-title, in which it claims to be 
history of the firm during the first thirty years of 
its existence. This account of the early operations 
of Boulton and Watt is one which undoubtedly 
deserves a permanent place in the literature of the 
subject. 

That such an account is possible is due primarily to 
the care with which the founders kept up their 
correspondence, and to the piety with which their 
Successors and relatives preserved it. The impor- 
tance that Watt, apparently not less than Boulton, 
attached to preserving correspondence is seen in 
Watt’s invention of the copying press in 1780, five 
years after he had gone into partnership with 
Boulton. They adopted it at once in all the letter 
books of the firm, and the patent for it had hardly 
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been granted before Boulton was proceeding, with 
characteristic vigour, to introduce the invention to 
the largest of all possible worlds. His efforts were 
entirely successful. The incident did not last very 
long, for the invention caught on. This sharp and 
decisive campaign on behalf of a side line in the 
business was undertaken while the introduction of 
the steam engine into Cornwall was still being en- 
cumbered with considerable difficulty, and it illus- 
trates Boulton’s exceptional business driving power. 
Another indication of this is perhaps the way in 
which Watt was led to stick to the business for 20 
years, after having begun by professing, a few years 
before entering into the partnership, that he was 
“from my natural inactivity, want of health and 
resolution, incapable of it.’”” There could have been 
no more suitable fellow-worker for Watt, and the 
record of their joint progress makes fascinating 
reading. 

An important factor was the boldness with 
which they attacked the patent situation. Watt's 
first patent had still nine years to run when he finally 
moved to Birmingham, but Boulton would not in- 
vest further capital until an extended monopoly had 
been obtained. Instead, however, of asking for an 
extension for something less than the fourteen years 
of the original grant, they managed to secure an 
extension for 25 years. and promptly entered into 
a partnership for the same term. With this mono- 
poly they were able to carry on for a very long time 
without the burden of works at all proportionate to 
the business they were doing, buying most of their 
material from other firms, and making good the 
excessive cost out of their royalties. Only as the 
end of the monopoly approached was the necessity 
of economical manufacture forced upon them, when 
it was undertaken with characteristic thoroughness. 
They were already alive to the necessity of accurate 
workmanship, and the manner in which they suc- 
ceeded in combining it with economical production 
did in fact, as Mr. Roll points out, make use of 
many arrangements that are now regarded as 
modern. 

The part which was taken by the younger Watt 
and the younger Boulton in establishing this organ- 
isation is well described in the book, but at the be- 
ginning of 1796, immediately after the Soho Foundry 
had been opened, we find the elder Boulton bringing 
this enterprise to the notice of the Board of Ordnance, 
and offering to erect for the Board, at Woolwich, the 
most complete gun foundry in the world. It does 
not seem likely that Matthew Boulton would be 
making such an offer in respect to an organisation 
in which he had only the inconsiderable part that 
Mr. Roll and apparently Professor Smith ascribe to 
him. However the credit should be distributed, there 
is no doubt of the soundness of the organisation as 
judged by modern standards. Both the factory and 
the foundry appear to have been laid out with a 
deliberate eye to routeing the work. The pro- 
cesses were carefully sub-divided, so as to enable 
each to be done by workmen with the skill required. 
The speeds of each machine were tabulated, and 
alternative standard speeds prescribed. The 
circumstance that in 1801, when both the old 
partners had retired, the speeds appear generally 
to have been increased, is further evidence of the 
influence that the younger successors of the great 
men exercised. The system of costing was of great 
elaboration, and a variety of methods of payment 
by results were adopted, in each case after careful 
study of the results previously obtained. Even 
the practice of service to customers was in full 
operation. The firm’s engineers made _ periodic 
inspections of the Boulton and Watt engines installed 
for its customers, and these inspections, which were 
entirely gratuitous, usually resulted in useful sugges- 
tions for improvements. 

The details of the book are derived from a further 
and more minute study of the Boulton and Watt 
papers in the Birmingham Municipal Library, and 
the manuscripts of the Boulton family in the Bir- 
mingham Assay Office. The labour of picking out 
the material, in which answers to letters in one 
collection were often found in the files of the other, 
must have been enormous, and Mr. Roll is to be 
congratulated on the success of his work. The 
references given, though sufficient, do not over- 





burden the book and in respect to correspondence 


are always dated; a great comfort to the reader. 

It would be convenient, however, in future work if 

references to op. cit. were made more explicit. In 

one instance, for example, in which a book is so 

quoted, the full title cannot be traced for over 50 

pages. 

The Principles and Practice of Geophysical Prospecting ; 
Report of the Imperial Geophysical Experimental Sur- 
vey. By A. B. Broueuton Ener, B.Sc., M.Inst.M.M., 
and T. H. Lasy, Se.D., F.R.S. London: Cambridge 
University Press. [Price 15s. net.] 

GroruysicaL methods may be divided into two 

main classes, the first comprising magnetic, elec- 

trical, gravimetric, seismic, and the second com- 
prising sound reflection, radio-active measurements, 
temperature gradients, and micro-paleontology. 

It is only the first four methods enumerated that 

have assumed any practical application in pros- 

pecting operations. Methods and instruments used 
in prospecting for mineral deposits and reserves 
and in studying the geological structure associ- 
ated with the formation of minerals have made 
great progress during the last ten years, and 
some remarkable surveys have been conducted 
under extremely difficult conditions. Electrical 
and seismic instruments have been devised by 
means of which artificial shocks, or even the fall of 
heavy bodies, are recorded on instruments with 
magnifications of the order of a million. Velocities 
of compressional waves in rocks have been measured 
with considerable accuracy, but distortional waves 
have been found to be less susceptible of observa- 
tion and accurate measurement. Geophysical 
methods have been developed and applied, by 
means of which deeply buried mineral deposits may 
be located of which there is no trace on the surface, 
and geological features identified which give valuable 
data regarding the presence or absence of particular 
constituents. The literature describing the tech- 
nique of geophysical methods is mainly scattered 
throughout technical journals and difficult to locate, 
but some attempts at summarising it have 
already been made by Dr. Richard Ambronn in 

Methoden der Angewandten Geophysik (1928) and 

by the American Society of Mining and Metallurgy 

in the symposium on Geophysical Prospecting (1928). 
Gravitational surveys for the location of lignite 

deposits have been carried out in Germany ; seismic 
methods have been applied in Holland and Denmark 
in coal-surveying operations; the large oil com- 
panies are applying several geophysical methods in 
detecting buried oil-fields ; and in the report under 
review are described the investigations of the Im- 
perial Geophysical Experimental Survey, which was 
established in 1928 under the joint auspices of the 
Australian Council of Industrial and Scientific 
Research and the British Empire Marketing Board. 
This survey was inaugurated with the primary 
object of testing the applicability of and relative 
values of modern geophysical methods and instru- 
ments under widely varying field conditions in 
Australia, these conditions being regraded as typical 
of other parts of the British Empire. Trials applying 
electrical, gravimetric, magnetic, and to a limited 
extent seismic, methods were carried out over a 
period of two years in each of the six Australian 
States and in country carrying sulphide and other 
ores, brown coal, graphite, saline waters, &c. The 
findings of this survey have been awaited with much 
interest, and it is hoped that the conclusions arrived 
at by Mr. A. Broughton Edge and his collaborators 
during the course of this investigation will be the 
means of dispelling much of the scepticism with 
which geophysical methods are regarded in this 
country at the present time. 

The report is divided into two sections: the first 

section deals with the field investigations, with 

elementary expositions of the different geophysical 
methods employed; and the second section is 
devoted to more detailed explanations of field 
procedure, design of apparatus, interpretation of 
results, and such theoretical considerations as are 
necessary for a more complete understanding of the 
principles involved. The results of this experi- 
mental survey show that geophysical methods can 
be applied with successful results under widely 
varying conditions, and that the electrical methods 
are the more important for geophysical work in 





Australia ; many of these are made public for the 
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exceptional opportunities for investigational work 
in the mining fields; for locating base metal 
ores in Tasmania, where the salinity of the surface 
and the underground waters does not preclude the 
use of such methods ; for determining the depth to 
the water table or to bedrock in country covered 
by recent and unconsolidated formations, as well 
as offering possibilities in connection with water- 
supply investigations, which are of national impor- 
tance in Australia. Gravimetric methods have been 
successfully applied in the brown coal-fields of 
Victoria and South Australia where there is no 
surface evidence to indicate the presence of coal ; 
it has also been possible to delimit the actual coal 
boundary and specify the approximate position 
where rapid thinning or thickening of the coal beds 
occurs, the results being confirmed by subsequent 
boring operations. Magnetic methods carried out 
over the sub-basaltic gold deep-leads in New South 
Wales have shown that this method has important 
practical applications in areas in which basalt flows 
are concealed by alluvium. The boundaries of the 
flow may be determined, and in some cases the 
course of the sub-basaltic lead itself may be inferred, 
by studying the magnetic anomaly due to the 
basalt that fills it. The seismic method is suited 
to the investigation of large-scale geological struc- 
tures of a simple character, and in particular to 
conditions of extended horizontal stratification. 

The report is a masterly and practical piece of 
work. It shows a rare combination of scepticism 
with sympathy, how practical results of commercial 
importance may be deduced, and should prove of 
great value to those contemplating geophysical 
prospecting. It deserves to be widely read and 
studied by all who are interested in the various 
branches of science and industry in which geo- 
physical methods are destined to play a vitally 
important part. The industry of the investigators 
and the organisation and labour involved can only 
be appreciated by those who have been in any way 
associated with such a project. 

Waterworks for Urban and Rural Districts, By Henry C. 
Apams. Second Edition. London: Sir Isaac Pitman 
and Sons, Limited. [Price 15s. net.] 

Tats is a second edition of a book originally printed 
in 1922, made necessary by the many developments 
of the last decade. The nature of a water engineer's 
job is such that most of these developments come 
from outside, from the makers of pumps, filters, 
valves, pipes, and the hundred and one other appli- 
ances which he must use to the best technical and 
economic purpose. When he writes a book, there- 
fore, he starts under a disadvantage for it is so 
fatally easy for a critic to say that his illustrations 
are merely extracts from catalogues. This, however, 
is to some extent unavoidable, since the water 
engineer who believes he can produce better designs 
than those of the specialist firms is only occasionally 
to be encouraged. We note that our author is 
apparently enamoured of the “ stream-line” cult, 
which of recent years has infested the valve-makers, 
and we wonder whether the next edition will be 
equally enthusiastic on this point. 

The author does not profess in this book to elabo- 
rate new theories, nor to advance controversial 
matter in any shape, but rather to'show how general 
theories are to be applied in the special cases indi- 
cated by the title of the book. It might almost 
appear, unfortunately, that he views precise theories 
or even precise enunciations, with broad tolerance, 
for, as an example, we find on page 201 the following : 
“The principle . . . known as the Venturi law, 
which . . . is that wa'er flowing through a pipe 
of diminishing area loses the pressure which it 
exerted laterally as it gains in velocity.” Since 
the book is intended also for students, we would 
suggest that this might be improved, and that, 
similarly, the description and illustration of hot-air 
pumping engines might be omitted. Apart from 


first time. Electrical geophysical methods offer | 





logist’s, point of view. We commend especially a 
very accurate and concise study of bacterial pollu- 
tion and its varied cures. Wells, boreholes, pumping 
and the machinery necessary, filters, sterilizers and 
softeners complete this section, and are followed 
by a short and rather controversial section on 
reservoirs. Finally, six chapters, almost entirely 
descriptive, deal with distribution and appliances 
generally, in which, quite naturally, is much matter 
with which the makers whose products are not 
described will probably disagree. A chapter of 
two pages on Ministry of Health requirements 
might, we think, have been omitted or enlarged. 

The book is characterised by a conciseness which 
makes rather jumpy reading but this may add to 
its usefulness to the busy man, while the indexing 
is careful and complete. This edition should at 
least equal the success of its predecessor. While 
we should have liked to see more use made of modern 
studies along purely hydraulic lines, it is possible 
that, considering the avowed purpose of the work, 
the older formule given may suffice. For future 
editions we would suggest that makers be asked 
to give test results of, at least, hydraulic loss, 
through all fittings described. Often these come 
as a surprise to everyone concerned. 


Henson and Stringfellow : Their Work in Aeronautics. 
By M. J. B. Davy. London: His Majesty’s Stationery 
Office. [Price 5s. net.] 

In the Spring of 1843, the world was all agog over 

a hitherto unheard of and extraordinary project. 

Hardly had people got used to steam boats and gas 

lighting, and before they had ceased to wonder at 

railways and electric telegraphs, when on March 24, 

1843, Mr. Roebuck, then M.P. for Bath, asked the 

House of Commons for leave to introduce a Bill 

providing for an Act of Incorporation for the Aerial 

Transit Company, which proposed forthwith to 

establish navigation of the air by a steam driven 

flying machine. Thanks to a thorough-paced pro- 
paganda campaign, the attention of the Press had 
been attracted to this project; the prospectus of 
the company, though couched in less extravagant 
language than the appeals of the erratic Winsor 
of gas-lighting fame, offered an exceptional return 
on investments, and the scheme was announced as 
being based on a recently discovered invention, 
“which, if ultimately successful, will be without 
parallel even in the age which introduced the 
wonderful effects of gas and steam.” Technical 
papers like the Mechanics Magazine, and literary 
reviews like the Atheneum, had something to say 
of the project, which The Times described as being 
“of very scientific conception, carefully and per- 
severingly wrought out.” Both at home and abroad 
the subject appealed to artists and caricaturists, 
and Punch in its own vein wrote, “ It is understood 
that the first line to be established is that to India, 
the carriages leaving the top of the Monument, 

Fish-street-hill, every morning, and taking five 

minutes at the summit of the Great Pyramid for 

refreshments . . ” and so on. 

That the scheme came to nothing goes without 
saying, but what, it may be asked was the history 
of the Aerial Transit Company? What flying 
machines were to be used ? Who invented them, 
and what place in aeronautical history does the 
incident occupy ? These and many other questions 
will be found fully dealt with in this entertaining 
book on the work of Henson and Stringfellow by Mr. 
M. J. B. Davy of the Science Museum. Forsome years 
Mr. Davy has been responsible for the custody and 
display of the aeronautical exhibits in the museum, 
to him fell the task of restoring the remains of the 
model aeroplanes of both Henson and String- 
fellow ; every visitor to the museum knows with 
what care this work was carried out. The same 
care and thoroughness are shown in the writing of 
this book, which, published by His Majesty’s 
Stationery Office for the Board of Education, is 
well printed and illustrated, and at 5s. is extra- 





such minor matters, the book is essentially practical, 
both in matter and treatment. The general lay-out | 
remains much as before, a sort of “ card-index " | 
of experience, the earlier chapters dealing excellently | 
with geological and chemical questions governing 

the choice of gathering grounds and character of | 
water, as well from the engineer's, as from the physio- 


ordinarily cheap. It is a notable addition to histori- 
cal aeronautical literature, and no one interested in 
aeronautics need go without it. 

Of the two pioneers, John Stringfellow was born 
at Attercliffe, Sheffield, on December 6, 1799 and 
died, December 13, 1883, at the age of 84, while 
William Samuel Henson, probably born at Leicester 


in 1805, died at Newark, New Jersey, March 22, 
1888 at the age of 83. In 1820, both of them were 
living in Chard, Somerset, and both became con- 
nected with the lace-making industry. Little is 
really known of their early careers, but Henson’s 
ingenuity was shown by his patent of 1835 for 
bobbin-net lace machining, another of 1841 fo: 
improvements in steam engines, and a third, 
his most famous one, No. 9478, of 1842. This 
was for a Locomotive Apparatus for the Air, 
Land, and Water. His patent included both the 
construction of a machine for conveying letters, 
goods, and passengers from place to place through 
the air, and improvements in steam machinery for 
use in the air, on water or on land. Both sections 
are of great interest for, as Mr. Davy says, his 
design of a monoplane “ contained all the essentials 
of the modern aeroplane except a positive provision 
for lateral control in the form of ailerons or other 
device,” while from his original designs he and 
Stringfellow afterwards developed high pressure 
steam machinery of exceeding lightness, admirably 
adapted for its purpose. 

The patent had resulted from two years’experi- 
ments by Henson, it gave rise to the abortive 
attempt to found the Aerial Transit Company, 
and it led to the long extended and partially success- 
ful collaboration of Henson and his fellow-townsman, 
the story of which forms the most interesting part 
of Mr. Davy’s book. With the details of their 
experiments of 1843 to 1847, it is not possible to 
deal. Working secretly at Chard, they first tried 
their model machines in a disused factory and then 
in 1847 proceeded to make further trials in the open 
air on the Bala Down, two miles from Chard. No 
definite result, however, came from these experi- 
ments and Henson then left Chard, married and 
emigrated to the United States, where he died. His 
partner on the other hand, probably in a better 
financial position than Henson, still carried on, and 
both at Chard and at the Old Cremorne Gardens, 
near Cheyne Walk, Chelsea, in 1848, demonstrated 
that a heavier-than-air machine of small size 
could support itself while travelling in the air, a 
demonstration which “ represents an event of out- 
standing importance in the history of mechanical 
flight.” His achievement with model flight was, 
in all probability, not greatly exceeded until Lang- 
ley’s work of 1896 and 1897. 

After his experiments of 1848, Stringfellow put 
the matter aside, but when nearly seventy years of 
age, his interest was re-awakened by the foundation 
of the Aeronautical Society of Great Britain, and 
by the proposal to hold an exhibition of aero- 
nautical apparatus at the Crystal Palace. Visited, 
in 1867, by Brearey, the honorary secretary to the 
Society, he promised to construct a model aero- 
plane, with superimposed planes, as advocated by 
Wenham in his classic paper on “ Aerial Loco- 
motion,” and to the Exhibition, the first of its kind, 
held at the Crystal Palace in 1868, Stringfellow sent 
this model and examples of his steam machinery. 
For the latter, he was awarded a prize of 100l. 
Parts of the models and engines of Henson and 
Stringfellow have fortunately been preserved, and 
can now be seen in the Science Museum and the 
United States National Museum at Washington. 

To what extent the work of Henson and String- 
fellow was influenced by the writings of Sir George 
Cayley or to what extent it was used by later 
investigators, it is difficult to say. They were un- 
doubtedly the first systematically to attack this 
difficult problem of mechanical flight experiment- 
ally, and had they the means and the advantage of 
modern developments in power, they might possibly 
have solved the problem. Their methods of con- 
struction were sound, their experiments were 
conducted on the right lines, and their faith in 
aerial navigation has been fully justified by sub- 
sequent progress. 


Tae Markrnc or Importep AsRastves.—The Board 
of Trade announces that the Standing Committee (General 
Merchandise) has reported on the inquiry as to whether 
imported abrasive wheels, cylinders, cups, cones, discs, 
| roll ers, blocks, bricks, stones and sticks, consisting of 
grains of natural or manufactured abrasive, bonded 
together with other material, should be required to bear 

an indication of origin. The report (Cmd. 4011, price 
| 2d.) is now obtainable from H.M. Stationery Office, 
' Adastral House, Kingsway, London, W.C.2. 
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330-B.H P. SIX-CYLINDER AIRLESS-INJECTION OIL ENGINE. 


CONSTRUCTED BY MESSRS. RUSTON AND HORNSBY, LIMITED, ENGINEERS, LINCOLN. 
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tions in the size and weight of the 


330-B.H.P. SIX-CYLINDER AIRLESS- | engine. On account of the higher 
INJECTION OIL ENGINE. | speeds, the system of supplying 
So’much attention has been directed to the progress | the atomisers through a distri- 
made in the design of small airless-injection engines butor from a two-plunger pump 
in the last year or two that the developments that | has been abandoned in the new 
have occurred in connection with larger units are apt | range, there being a separate pump 
to be overlooked. Progress in the latter case is no|for each cylinder. It may be 
longer spectacular, since engines of moderate power | mentioned, however, that the dis- 
have fully established their position, but that it is tributor system, which was de- — 
none the less of importance is shown by an examina- | scribed in ENGINEERING, vol. cxxiii, page 192 (1927), 
tion of the new range of engines recently put on the|is being retained for multi-cylinder Ruston engines 
market by Messrs. Ruston and Hornsby, Limited, of | running at lower speeds. The most striking superficial 
Lincoln. This firm has been associated with the | difference between the models in the new range and 
development of oil engines since 1892, only two years | those of earlier design, apart from the bore and stroke, 
after Ackroyd ‘Stuart took out his patents, and the | is in the entire enclosure of the valve gear, resulting in 
important part which they took in the practical |a cleaner and quieter-running engine, but other differ- 
development of the two-chamber type of engine, and | ences will be brought out in the course of the de- 
later in large cold-starting engines, is too well-known | scription. é 
to need comment. A striking tribute to the firm’s| As shown in Figs. 2 and 3, the cylinder block and 
later engines is afforded by the report on heavy-oil | upper half of the crankcase form a single casting, of 
engine working costs for 1929-1930, published by the | ample width at the base to give lateral rigidity. Separ- 
Diesel Engine Users’ Association, in which the engine |ate cylinder liners are employed, with the usual 
cost per Board of Trade unit generated was given |expansion joint at the bottom. It will be noticed 
as 0-517d. with airless-injection engines, of which | from Fig. 3 that the size of: the cylinder jacket has 
90 per cent. were Ruston models, against 0-581d.| been considerably increased in comparison with the 
for air-injection engines. The new range of engines | older engines, and that large outside compartments 
comprises 1] units, the smallest being a four-cylinder | running along each side of the cylinders are formed by 
model developing 80 brake horse-power at a speed of | inclined walls merging into the jacket walls. The 
750 r.p.m., and the largest an eight-cylinder model | lower portion of the compartment on the rear side of 
developing 600 brake horse-power at 428 r.p.m. the engine is separated off by a horizontal wall to form 
We have selected the six-cylinder model, developing | an oil cooler, the space so formed being supplied with 
330 brake horse-power at 428 r.p.m., for detailed de- | jacket water through holes in the jacket wall as shown, 
scription, and various illustrations of this engine are | and the oil passing through pipes running through the 
given in Figs. 1 to 9, on page 190 and on this page. It | compartment. . Bagley tt 
is of interest to compare the drawings and photograph| The engine bed plate, shown in section in Figs. 2 
with those of the five-cylinder Ruston engine described | and 3, is a one-piece casting, and constitutes the lower 
in ENGINEERING, vol. cxxiv, pages 12 and 321 (1927). | half of the crank-case. It is machined on the upper 
The latter engine was introduced early in 1927 for | and lower flanges, and, as shown, carries the main bear- 
marine auxiliary work. The cy!inder bore was 12} in., | ings on substantial cross walls with side stiffening ribs. 
the piston stroke 17 in., and the output 275 brake | The bearing seatings are finally scraped to a mandril 
horse-power at 300 r.p.m. The new engines can be | of the finished outside diameter of the shells, the man- 
used for the same purpose, but by raising the speed to | dril spanning all the bearings to ensure perfect align- 
428 r.p.m., it has been possible to reduce the bore and | ment. The cylinder heads, shown in the same figures, 
stroke to 11 in. and 14} in., respectively, for the same are separate castings, each head carrying an ex aust 
power output per cylinder, with corresponding reduc- valve, an inlet valve, a spray valve, and a combined 
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starting and relief valve. 
the location of the main and sprayer valves, and the 
form of the combustion space, follow previous Ruston 
practice, the arrangement adopted being now widely 
recognised as giving good piston turbulence, resulting 


As will be clear from Fig. 3, 


in an intimate mixture of the fuel and air. The 
heads are fitted with detachable cages for all the 
valves referred to, thus not only permitting replace- 
ments to be readily made, but enabling the most 
suitable metal to be selected for the valve seatings. 
It will be noticed from the figure that the water jacket 
is carried round the sprayer valve and the exhaust 
outlet, in addition to the main valves. Different mix- 
tures of metal are selected for the cylinder block, heads, 
and liner castings according to the working conditions, 
and the liners are centrifugally cast. Large ports are 
cast in both sides of the crank-case, giving easy access 
to all the main bearings. Where height is restricted, 
as in the ‘tween decks space in a vessel, split pistons can 
be employed, when the pistons and rods can be with- 
drawn through the crank-case ports. 

Turning now to the moving parts, the construction 
of the pistons will be clear from Figs. 2 and 3. They 
are made from a special mixture selected to give long 
wearing qualities and a minimum of distortion, and 
are of generous length as shown. Both the pistons and 
cylinder liners are finish ground. The bores of the 
piston bosses are chilled to give a close-grained hard 
surface, and are also ground. There are four rings, 
of which the lowest forms a scraper ring, surplus oil 
being fed back through holes into the interior of the 
piston. An isolating partition is provided, as shown 
in the figures, to prevent oil or vapour from reaching 
the dome, and thus preventing carbonisation on the 
underside of the piston head. The gudgeon pin is of 
the floating type employed on previous Ruston engines, 
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snd is held in position laterally by a bolt with end 
washers tightening on to the pin, and having their 
bearing surface on the piston. The pin is made of steel, 
hardened and ground, and is of ample size. The split 
form of pistons, already referred to, are not supplied 
unless specially ordered. When these are fitted, the 
joint is made on the centre line of the gudgeon pin. 
The connecting rods are of circular section, drilled to 
convey the lubricating oil to the small ends, and are 
machined all over and accurately balanced. The big- 
end bearings are steel stampings, lined with anti- 
friction metal, and fitted with a gunmetal plate for 
adjustment. The small ends are fitted with chilled 
phosphor-bronze bushes. The crankshaft is a one- 
piece forging, and is finish-ground to close limits. 
The flywheel is flanged between the end of the shaft 
and a separate extension piece carried in an outside 
bearing. The main bearings are cast-steel shells lined 
with anti-friction metal, and, as in the case of the 
horns, are finally scraped to a long mandril to ensure 
accurate alignment. 

The camshaft is located on a level with the cylinder 
heads. It is shown to the left in Figs. 2 and 3, and 
the drive from the crankshaft can be seen at the right- 
hand end of the engine, as viewed in Fig. 2. It 
will be noticed that there is a roller-chain drive from 
the crankshaft to a short countershaft, and that the 
camshaft is driven from the countershaft by spur 
gearing. The chain-tensioning sprocket, which is 
shown in the figure, is mounted on ball races on the end 
of a swinging arm. The position of the latter can be 
adjusted from the outside of the engine casing. The 
countershaft is mounted on ball-bearings, as shown, 
and the whole of the drive is readily accessible on 
removal of the cylinder block end plate, which forms 
an oil-tight joint. The operation of the valves follows 
standard Ruston practice, the inlet valves being opera- 
ted by vertical rockers with hardened-steel rollers 
bearing on the cams, and the exhaust valves by hori- 
zontal rockers through the medium of push rods passing 
through the cylinder heads. The cams for the air- 
starter valves are mounted on the main camshaft, 
and an extension piece rigidly coupled to the latter 
carries the fuel-pump cams. As will be clear from 
Fig. 1, the whole of the valve gear is fully accessible 
on removal of the two main covers running along 
each side of the cylinder heads. 

The fuel pumps are grouped at the flywheel end of 
the camshaft, as indicated in Figs. | and 2. The pumps 
are shown in detail in Figs. 8 and 9, and it will be noticed 
from the first figure that the gear- wheel for the camshaft 
drive is bolted between flanges on the camshaft and the 
extension piece already referred to. The operation of 
the fuel pump will be gathered from Fig. 9, and it will 
be seen that each pump is driven by a cam operating 
through a rocker arm and roller, The point of injection 
for each pump can be adjusted independently by 
turning the cam on the camshaft. The slots in the 
cams are clearly shown in Fig. 9, while one of the 
cams is shown in section in Fig. 8. It will be observed 
that the cam overlaps, and is centred on, the flange, the 
arrangement allowing the adjustment to be readily made 
in spite of the small centre distance between adjacent 
cams 

In addition to this adjustment, which is finally 
set before the engines leave the makers’ works, the 
point of injection for all the pumps can be varied 
simultaneously by means of the small knurled hand- 
wheel shown to the right in Fig. 8. This handwheel is 
mounted on the end of a cross spindle carrying a 
worm. The corresponding wormwheel is mounted on 
the shaft carrying the eccentric bearings for the fuel- 
pump rocker arms, shown in section in Fig. 9. It will 
thus be evident that the effect of turning the handwheel 
is to rotate the eccentric bearings, causing the cam 
roller to travel round the cam periphery, an effect 
equivalent to rotating the cam on its shaft. This 
fitting is useful when wide variations in the engine 
load are anticipated, but may be omitted if the load 
is fairly constant and the engine is to be handled by 
unskilled operators. 

The pumps are of the spill-valve type, clearly 
shown in Fig. 9, and the period of injection is regu- 
lated in the usual way by a link pivoted on the pump 
tappet, and bearing, at its upper end, on an eccentric 
of which the position is determined by the governor. 
he spill valve is operate 1 by a hardened pin mounted 
on the centre of the link, as shown, and a hand adjust- 
ment is provided for the pin bearing on the eccentric, 
thus enabling the period of injection to be adjusted 
independently for each cylinder. The fuel-pump body 
is machined within fine limits from a steel stamping, 
and all the valve seats are hardened. It will be noticed 
that the pump is of the glandless type, and that a 
straight-through passage is provided for the fuel. The 
atomisers are of the standard Ruston type, and do not 
call for special comment. The governor with its 
operating gear is shown in Figs. 4 to 7. It will be 


noticed, from Fig. 8, that it is driven by a large bevel 
wheel formed in one piece with the spur wheel driving 





| into the oil in the sump, the pistons being lubricated 
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is of the usual mations type, and is loaded by a 
separate spring on the operating rod, as shown in Fig. 4. 
This rod terminates in a rack engaging with a quad- 
rant mounted on the eccentric shaft already referred to 
in connection with the fuel pump. The arrangement 
of the hand control, which varies the compression on 
the spring, will be clear from the same figure. 

The engine is pressure lubricated throughout. The 
pump is of the gear-wheel type, and is submerged 
in oil in the sump. It is shown to the left in Fig. 2, 
and it will be noticed that it is driven by chain from the 
crankshaft, a tensioning sprocket being provided, 
adjustable from the outside of the engine on removal 
of a small cover. The oil is delivered by the pump to 
the container shown at the left-hand end of the engine 
in Fig. 2 at the level of the cylinders, where it passes 
through an Autoklean filter. It is then delivered to a 
pipe running the whole length of the engine through 
the water jacket, as already mentioned, and is returned 
through a parallel pipe, also in the jacket, to a separate 
compartment in the container. From this compart- 
ment it is delivered to the main pipe line, from which 
branches are taken to the main bearings. The crank- 
shaft and connecting rods are drilled to allow part 
of the supply from the main bearings to feed the big 
and small ends. The connecting rods do not dip 


by the spray of surplus oil leaving the ends of the main 
bearings. A branch connection on the main pipe 
line conveys the oil under pressure to the valve-rocker 
bearings, governor bearings, and other subsidiary 
points. The container is fitted with a drain plug and 
an adjustable relief valve, and the system incorporates 
& pressure gauge. Provision is made for fitting 
a Streamline filter as an integral part of the system, 
if required. These filters have been previously 
described in our columns. The engine is fitted with a 
centrifugal water pump, driven by the same chain 
as the lubricating-oil pump, and shown dotted in Fig. 2. 
The air-starting gear only calls for brief comment, 
as it is in accordance with accepted practice. The 
starting lever, which is shown to the right of the pump 
in Fig. 8, is mounted on the cut-out shaft of the pump, 
so that when the lever is moved over to operate the 
master air valve, the spill valves are held in the open 
position. The master air valve is operated by a cam 
keyed to the lever, and in addition to allowing the air 
to pass to the starter valves in the cylinder heads, one 
of which is shown in Fig. 
to a series of cylinders above the air-valve cams on the 
camshaft. 
contact with the cams by means of springs, and by 
supplying air to the cylinders above them, as mentioned, 


contact with the cams. 
fuel oils, the consumption varying between 0-38 Ib. 


figures being conservative ones which are frequently 


thoroughly run in. It is hardly necessary to mention, in 


to ensure interchangeability. We were recently given 


an opportunity, 


perceptible vibration on full load. The engines 


can be 


Great Western Ports.--The 1932 edition of the 
well-known handbook, Great Western Ports, has been 
forwarded to us by the Chief Docks Manager, Great 
Western Railway Company, 
was the case with previous issues, the volume contains 
a vast amount of information regarding the equip- 
ment and accommodation at the ports owned by the 
Great Western Railway Company in South Wales and 
elsewhere. Statistics of imports and exports and scales 
of rates and charges, wharfage, quayage, towage, and 
eranage dues and other data are also given. Large-scale 
plans of the harbours and docks at Cardiff, Swansea, 
Newport, Barry, Port Talbot, Penarth, Plymouth, 
Burry Port, Briton Ferry, Weymouth, Bridgwater, 
Lydney, Fowey and Brentford, and many illustrations 
of docks and shipping are included. The volume, which 
is produced and published by arrangement with the 
Great Western Railway Company, by Mr. H. N. Appleby, 
also contains a number of trade articles, the most inte- 
resting of which, from the point of view of the engineer, 
is that which deals with the use of 20-ton coal wagons at 
South Wales ports. The present position is that there are 
over 2,000 20-ton wagons working between the collieries 
and the ports of Cardiff, Swansea, Newport, Barry, 
Port Talbot and Penarth. There are now a total of 
53 coal hoists for 20-ton wagons at these ports, Cardiff 
and Newport possessing 13 each, and Swansea 10. Two 
additional 20-ton traverser tips will be completed and 
ready for use at Cardiff this year, and work is proceedi 
on 23 additional 20-ton coal shipping appliances at Sou 





The governor 


the camshaft, and also shown in Fig. 7. 


Wales ports, 13 of which are being constructed at Barry. 





through the courtesy of the makers, and transformer station. 
to see one of the engines under test, and were particu- | from this station will be available in 1932. 
larly struck by the quiet running and the absence of | giscussed concession for the extraction of potash and 
, , other mineral salts from the waters of the Dead Sea 
readily converted to run on gas, if required. | having been signed in 1930, the Palestine Potash Com- 

= pany has made considerable progress in the erection 
of plant. 
into pans for the evaporation and concentration of the 
Dead Sea waters. 
Bute Docks, Cardiff. As | work was purchased in England. 
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PROGRESS AND ECONOMIC 
CONDITIONS IN PALESTINE. 


Prior to the disturbances in the autumn of 1929. 
Palestine, recovering from an economic crisis in 1927, 
was on the road to a definite revival of trade and 
agricultural development. This development was 
marked by the intensive planting of orange groves. 
industrial activity and fresh investments of foreign 
capital. Owing to the financial crisis in the United 
States and in Europe and the after effects of the 
disturbances in the country, however, the entry of 
foreign capital decreased considerably. The report* on 
the Economic Conditions in Palestine, issued by the 
Department of Overseas Trade, July, 1931, states that 
although there was a plentiful harvest of cereals and 
olives in the 1929-30 seasons, cultivators could not 
dispose of their products at remunerative prices and 
additional difficulties followed in trade. In the year 
1930 there was an adverse trade balance of £P4,906,941, 
but the invisible imports of Palestine usually cover and 
exceed the disbursements made ane appearing in the 
foreign trade balance. 

Palestine is an agricultural csniey ; trade, industry 
and production and the development of mineral 
resources are of secondary importance. The necessity 
of development demands modern means of communica- 
tion by road, railways and harbours, water supply for 
domestic and irrigation purposes, and afforestation 
and drainage. Upon the two latter conditions depends 
the freedom of the country from malaria. 

In the year under review, the Department of Public 
Works carried out a programme of construction of 
public buildings, and continued work on the Jaffa 
Port Improvement Scheme, and also carried on much 
work on the construction of roads; no particulars 
of these are available. A steel girder bridge of 100-ft. 
span, of English manufacture, was erected over the 
Auja River. The length of metalled roads in the 
country is approximately 720 km. and, in addition, 
many hundreds of kilometres of tracks are passable 
for wheeled traffic of all kinds during dry weather. 
The Railway Administration operates 1,200 km. 
of open line and sidings, including the Sinai Military 
Railway and a section of the Hijaz railway in Palestine 
and Trans-Jordan. No details are available of new 
work undertaken. 

The construction of Haifa Harbour was commenced 





3, also opens up the supply | early in 1929, and it is expected to complete the work 


by 1934. A main breakwater is being constructed 


The cam rollers are normally held out of | from east to west and a lee breakwater, about half a 


mile long, will be formed by extending the existing 
railway jetty in a north-easterly direction. The 


the springs are compressed and the rollers brought into | dredged area will permit of the berthing, at moorings 
t in the body of the harbour, of one large tourist steamer, 

In concluding the description of the engine, it may | and will also give accommodation for a number of cargo 
be mentioned that it is designed to ran on low-grade | yeggpls. 


Steel-framed transit sheds are to be built at a 


wharf wall having a length of 1,000 ft. and providing a 
per brake horse-power-hour and 0-42 Ib. per brake | depth of water of 31 ft. 
horse-power-hour according to the engine size, these | wij] be provided with the necessary equipment. The 
- , , harbour will serve the needs of the export trade of 
improved upon in practice after the engine has been | Palestine, particularly that of the orange trade. 


Full railway and road facilities 


With the construction of a railway line from Baghdad 


the case of Ruston engines, that only the highest grade | t. Haifa the importance of the town and its harbour 
of materials is used throughout, and that all parts are sub- | yij} considerably increase. 
jected to careful inspection in all stages of manufacture hydro-electric station on the Jordan has been delayed 


The completion of the 


because of damage which has occurred to the head-race 
It is now assumed that power 
The long 


More than 1 sq. km. has been already formed 
The machinery required for this 


The United Kingdom ranks second in the list of 
countries supplying goods to Palestine, and its share 
in the total imports is gradually increasing. Until 
1929, Germany held the premier position as an exporter 
of machinery to Palestine, but, with the establishment 
of industries in which British capital is invested, imports 
of machinery from the United Kingdom have increased, 
and in 1930 exceeded the total imports from all other 
countries. 


Honours AND AWARDS OF THE INSTITUTION OF 
ELectricaL Encrveers.—The Council of the Institution 
of Electrical Engineers has elected Mr. W. M. Mordey, 
past president, to be an honorary member of the Institu 
tion. The Council has also made the eleventh award of 
the Faraday Medal to Sir Oliver Lodge, D.Sc., F.R.S., 
honorary member of the Institution. The Faraday 
Medal is awarded not more frequently than once a year, 
either for notable scientific or industrial achievements 12 
electrical engineering or for conspicuous service rendered 
to the advancement of electrical science, without re- 
striction as regards nationality, country of residence, or 
membership of the Institution. 





* HLM. Stationery Office. Price 1s. 6d, net. 




















FEB. 12, 1932.] 





ENGINEERING. 


DAMP CUPBOARD FOR USE IN CEMENT TESTING. 


FRONT ELEVATION 








DAMP CUPBOARD FOR USE IN 
CEMENT-TESTING. 

Ir is generally recognised that the conditions under 
which cement briquettes (and other test-pieces) are 
stored during the ageing period before testing, often 
have a considerable influence upon the results of such 


tests. Most specifications for Portland cement require 
that the tensile strength briquettes, during the first 
24 hours after gauging, shall be stored in a moist 
atmosphere. In the revised British Standard Speci- 
fication for Portland cement (1931), it is laid down 
(clause 11) that the briquettes “shall be kept in an 
atmosphere of at least 90 per cent. relative humidity 
for 24 hours after gauging,” while clause 12 states that 
the test-block used for the determination of setting 
time “ shall be kept during the whole time of the test 
in an atmosphere of at least 90 per cent. relative humi- 
dity and away from draughts.” 

Certain foreign specifications, moreover, notably 
that adopted in the Argentine, require that the first 
24-hours storage of the briquettes, the determination 
of setting time, and the storage of test-pieces for 
‘constancy of volume” shall be carried out in “ an 
atmosphere saturated with moisture ’ within specified 
temperature limits. In the United States also, the 
American Society for Testing Materials, in the last 
revision of their Standard Specification for Portland 
Cement (1930) require that the relative humidity of the 
moist closet, used for the storage of all test specimens, 
should be not less than 90 per cent. 


SECTIONAL ELEVATION 

(SLIDING AND LOWER DOORS REMOVED) 
Lighting 6 Water Connections 

as iv Front Elevation 
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|are in use respectively for the storage of the tensile 
| briquettes, or for the “ damp air’’ and “ water” pats 
| which the Argentine specification requires as the test 
| for “constancy of volume.” The sliding doors are 
advantageous in preventing draughts, the exclusion of 
which is of vital importance when neat cement pats, 
(especially those containing a high percentage of water) 
are under test for “‘ constancy of volume.” 
, In order to obtain the necessary conditions, the 
| sides and back of the chamber are loosely covered with 
| jute sheets which dip into water tanks fixed around 
the top of the chambers (Figs. 2 and 4.) Water travels 
by capillary attraction slowly down the jute, and by 
reason of its evaporation, produces the desired saturated 
| atmosphere. The lower ends of the jute sheets dip 
into a galvanised-iron tray in the bottom of the chamber. 
The galvanised-iron tanks containing the water at the 
back are each 2 ft. 6 in. long by 2} in. deep by 


These provisions can only be satisfactorily met by | 
1} in. in width, while the end tanks are 2 ft. 2 in. in 


some form of humidity chamber, and, in view particu- 
larly of the new requirements of the British Standard} length. Each tank communicates with its neighbour 
Specification, a description of a chamber which has | by means of a short lead pipe in the bottom. Water 
given satisfaction at the Imperial Institute over a/| is conveyed to them by pipes placed outside the top of 
long period may be of interest. This chamber was| the cupboard and connected with a fifty-gallon tank 
installed in 1917, after the Imperial Institute had been | filled with water, the temperature of which is normally 
appointed by the Board of Trade to be the official maintained at the standard testing-room temperature, 
station for the testing and certification of consignments | but which can be adjusted should occasion arise. 
of British-made cement intended for export, and was| The tray which receives the water brought down is 
made from designs prepared by Mr. A. T. Faircloth, | fitted with an overflow so arranged that a depth of 
a member of the Imperial Institute staff. It is possible | about 3 in. of water is kept constantly in the tray, any 
to maintain a saturated atmosphere in this cupboard | excess of water brought down being carried down the 
with the minimum amount of attention, and even when | overflow and outside the cupboard to the waste. Wood 
the sliding doors are periodically opened (as is necessary | frames covered with brass wire gauze, }-in. mesh, rest 
during the determination of setting time) the relative | on the top of the tray and form a false bottom to the 
humidity as shown by the wet-and-dry bulb hygro-| chamber. Overflow pipes are provided for each of the 
meter, rarely falls below 96 per cent. | small tanks which discharge on to the jute sheets. 
The construction of the cupboard is shown in Figs. 1} A part plan is shown in Fig. 5. The compartment 
to 5. It consists of two portions, the lower is divided | at the left end of the chamber is fitted with guides 
into two ordinary storage cupboards, whilst the top,| made from } in. by } in. strip iron, in which slide 
which forms the damp chamber, is separated into three | 20 iron trays having a total capacity of 120 tensile 
compartments, each illuminated from outside through a| briquette moulds. The end compartment on the right 
glazed top. The centre compartment is double the contains somewhat similar iron guides accommodating 
length of those on either side, from which it is separated | trays upon which are placed the neat-cement pats 
by sheets of Uralite. Each of the compartments can | under test for “ constancy of volume.” The iron work 
be kept closed by glazed sliding doors, either of which | is treated with a graphite water-proof paint which is 
can be opened to the exterior air without affecting the | scra off and renewed every two or three years. 
humidity of the atmosphere in the others. This} We are indebted to Mr. Sydney J. Johnstone, vice- 
arrangement enables the central compartment to be| principal of the Mineral Resources Department of the 
used for setting time tests, while those at each end | Imperial Institute for the foregoing particulars. 
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TESTS ON TIN-BASE AND LEAD- 
BASE BEARING METALS.* 
By C. Jakeman and Guy Barr, D.Sc.t 

Tuts research was carried out for the Tin Research 
Sub-Committee of the British Non-Ferrous Metals 
Research Association with the primary object of 
ascertaining the comparative chemical action of 
lubricants upon tin-base and lead-base bearing metals. 
Sir John Dewrance published} some results in 1896 
showing very rapid solution of pure lead bearing metal 
in olive oil, and Mr. Bowrey, in the discussion on Mr. 
Foord’s§ paper before the Royal Aeronautical Society, 
gave some results of the chemical action of mineral oil 
on a large range of metals. The conditions under 
which the latter tests were made were not stated, but 
it would appear that the temperature was very high 
since an attempt to reproduce the results, given later 
in this paper, failed to show any similar action at a 
temperature of 100 deg. C. The latter temperature 
may be taken to exceed any temperature generally 
met with in the circulating system of an internal- 
combustion engine. 


ings were run on journal bearing testing machines of 
the type used at the National Physical Laboratory 
for some years past and somewhat similar in design 
to that used by Professor Goodman. Fig. 1 shows a 
general view of the machine. It consists of a journal 
2 in. in diameter and 3} in. long formed on the end of a 
nickel-chromium steel shaft 4 in. in diameter. © The 
shaft is mounted in roller bearing plummer blocks and 
driven by a belt from an electric motor. The bearing 
bush, 2 in. in diameter by 2} in. long, is mounted in a 
cast-iron holder with a spherical seating, and the load is 
applied to the holder, as shown in the diagram, Fig. 2, 
annexed, by means of a lever m, and link system 
l,l. In the diagram, d is the journal, » the anchorage, 
w the load, s the friction scale pan, and p the counter 
balance. The friction torque is measured by a load 
applied to an extension of the horizontal link of the 
loading system. The load in the scale pan is adjusted 
until this link is in its normal horizontal position. This 
adjustment has to be accurately made and a tube 
containing a pin hole at the eye piece end and a lens 
and cross wires at the other end is focussed upon a 
fiducial line upon the arm. The absolute value of the 
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The main results of the investigation go to show 
that, except in the case of oils containing free fatty 
acid, the chemical action upon any of the bearing metals 
employed is of little importance. 
of the coefficient of friction and wear of the bushes 





friction torque is estimated from the change in the 
load on the scale pan required upon reversal of the direc- 
tion of rotation of the journal. This determination 


The measurements | is made when the temperature is constant and suffi- 


ciently high for the variation of friction with tempera- 


TABLE I PARTICULARS OF BUSHES. 
Analysis, per cent 
No Deserip* ion Brinell 
se Hardness 
Sn st Pb cu Fe Na. Ca. Li. 
1 and 2, ) 92-4 3-7 5 3 0-04 - - ) 
7and9, + High ten , 92-6 4-1 25 2-¢ 0-03 - 21} 
11 } 91-6 4-0 i) 3-8 0-04 - J 
3 and 4 Medium tin 40-2 10-7 47-6 1-4 0-03 - 19 
5 and 6 ‘9 15-3 79-8 0-03 0-01 
a, > High lead ' 5-1 15-0 79-9 Tr 0-02 - — > 21 
10 J 5-2 15-2 79-6 Tr 0-02 = J 
16 80 per cent. tin 82-0 10-9 1 3-8 - 223 
12, 13, . 08 -65 0-62 0-69 0-04 en 
14° 15 Alkali metal-lead alloy + 0-09 £0-04 +0-04 |40-01 354 
Bronze 11-8 Tr 87-9 Tr - 57 


(Phosphorus 


generally indicate that tin is superior to lead as a base 
for bearing metal alloys. 
Mechanwal Testing Machine Employed.—The bear 
* British Non-Ferrous Metals Research Association ; 
Research No. 43. Research Reports, Association Series, 
No. 289 November, 1931. Abridged. 


t National Physical Laboratory 

+ Proc. Inst. Civil Engra., 
(1896) 

§ Journ 
1120 (1020) 


vol. exxv, Part III, page 351 


Royal Aeronautical Soc., vol. xxxiii, page 


0-3 per cent.) 


ture to be small. The friction at other temperatures 
is calculated from the change in load on the friction 
scale pan. The method of reversals will not give an 
accurate value for the friction torque if the relative 
position of the centre of the journal and the centre 
of the bush changes on reversal. The determination 
will not be correct unless the friction is the same in 
both directions of rotation. Unless the contact surface 
is symmetrical about the vertical line there is probably 
a small difference in the friction torques. No attempt 
is made to correct these errors since in all cases com- 





parative values have been required, and the condi- 
tions of wear under which determinations have been 
made have been the same for each bush as far as 
possible. 

The oil is circulated by means of an electrically 
driven pump, feeding the lower side of the bearing which 
is free from load. After passing through the bearing 
the oil is collected in a tray, drained off to a gauze 
filter and returned to the sump. An electric air heater 
is provided so that hot air can be blown into the oil 
on its return to the sump, in order to increase the rate 
of oxidation of the oil. The hot air is blown in at a 
temperature of about 160 deg. C. The circulating 
system is shown in Fig. 3. 

Control and Measurement of ‘Temperature.—Th« 
method of heating the bearing is shown in Fig. 4, 
on page 20], in which 6 is the lining, a the steel shell, 
and c the cast-iron holder. The journal d is bored 
out 1 in. in diameter for a length of about 44 in., and 
a number of }-in. holes are drilled from the face of the 
4-in. shaft e, to meet the bored hole. The special gas 
burner shown is inserted in the bored hole and the 
products of combustion, diluted with as much air as 





Fig.2. 
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is necessary to cool them to the desired temperature, 
pass through the central bore and the inclined holes 
discharging into the casing f surrounding the bearing. 
The temperature is measured by means of a base-metal 
thermojunction g, inserted in a tube with a closed end, 
which is screwed tightly into the lining 6 of the bush. 
The closed end of the tube is just free from the surface 
of the journal and is in contact with the oil film at the 
top of the bearing. 

Construction of Bushes.—The spherical steel shell is 
bored out to 2} in. diameter, and eight small slots are 
cut in the bore as shown in Fig. 5. The inside is tinned 
and the white metal run in to a thickness of about 
3-in. This is afterwards bored out to the size required. 
The bushes for these tests have been run by Messrs. 
Fry’s Metal Foundries, Limited, except the bushes of 
alkali metal-lead alloy metal, which are described later 
in this report. 

Method of Test.—The tests have been made in the 
usual manner adopted for comparison tests on oils, 
since the chief object of the investigation was to 
observe the contamination of the oil. The speed 
has been kept constant at 1,300 r.p.m. (11-4 ft. per 
second rubbing speed), and the load has been 1,000 Ib. 
per square inch of projected area of the bush, except 
when this load proved to be too great for any particular 
alloy and was reduced to 800 Ib. per square inch. The 
machine has been run every week-day for about 8 hours 
(except on Saturdays, when the run was about 34 hours) 
until a total of 100 hours running has been reached. 
Throughout this period, determinations of the coefficient 
of friction have been observed and changes in the 
appearance of the oil have been recorded. Measure- 
ments of the bushes have been made at three or four 
stages of each run. 

The average running temperature has been main- 
tained in the neighbourhood of the temperature of 
minimum friction. It was intended, if possible, to 
determine the “seizing” temperature at frequent 
intervals, since deterioration of the oil causes a rapid 
lowering of the “ seizing ”’ temperature in most cases. 
In the first test, however, on the high-tin bush No. 1. 
the seizing temperature was 196 deg. C. with castor 
oil and this temperature caused the metal to flow 50 
that no further test could be made on that bush. At 
the end of each day’s run, therefore, the temperature 
was gradually raised to a maximum of about 130 deg. C 
in order to determine the temperature of minimum 
friction and to avoid damage to the bush by plast« 
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flow of the metal. At the conclusion of the 100 hours 
run, a large sample of the oil was pumped into a bottle 
for chemical and physical examination, care being 
taken that the oil was not allowed to remain at rest 
in the sump, which might have caused solid matter 
to settle out from the oil. The filter and sump were 
then washed with petrol or paraffin and the solid 
sludge, if any, separated by means of a centrifuge. 

A special series of tests was made on alkali metal-lead 
alloy bushes, as described later. Particulars of the 
bushes and oils employed are given in Tables I and II. 
The analyses of the white metals, except alkali metal- 
lead alloy, were supplied by Messrs. Fry’s Metal Foun- 
dries, Limited, being the result of analysis of the metal 
from the pot from which the bushes were run. The 
analysis of the alkali metal-lead alloy was supplied 
by the makers. The bronze was analysed at the 
National Physical Laboratory. 

Measurement of Coefficient of Friction.—During 
each run of 100 hours, observations of the co-efficient 
of friction were made over a range of temperature of 
40 deg. to 130 deg. C. on from 14 to 16 days. The 
friction coefficient was found to vary considerably, 
but the usual change was a reduction in friction during 
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Gas 

(3103 D) 
the first few hours, followed by a steady increase, 
especially at 40 deg.C. The change at higher tempera- 
tures was, in general, less marked. There were excep- 


Taste I1.—Particulars of Oils. 


! 
Specific |»... 4. | Acidity 
a Description and | Gravity hyp ~ as 
—— Source. at ie deg. | Oleic 
25 deg. C. |“ POPS. | Acid. 
Per cent. 
Castor oil ..| Wakefield’s pure 0-9587 6-44 0-81 
Mobiloil A. | Vacuum Oil Co.’s. 
** Gargoyle ” 
Mobiloil A. 0-9132 3-00 0-09 
Castrol AA. | Wakefield’s 0-9070 2-87 0-06 
Oleogene M. | Price’s Patent 
Candle Com- 
’ | pany, Limited 0-9166 2-87 0-11 
Olive oil ..| Willcox and Com- 
pany, Limited, 
conforming to 
B.P. specifica- 
tion for pure 
Olive oil --| 00-9123 0-629 1-1 
Sperm oil ..| Willcox and Com- 
pany, Limited, 
commercial 0-8823 0-324 1-4 


TABLE II1.—Coefficient of Friction at 40 deg. C. 
Load—1,000 Ib. per square inch. 


Speed—1,300 r.p.m. 





























(11-4 ft. per second). Clearance—8 mils. 
Bearing Metal. 
Lubricant. —$$—__— | 
High Tin. High Lead.| Bronze. 
7 * 4 dons | 
Castor oil At start 0-0032 0-0040 0-0030 
- At end 0-0035 0-0052 0-0036 
Mobiloi] A. At start 0-0028 0-0038 — | 
- At end 0-0038 0-0034 — 
Castrol AA. ..| Atstart | 0-0021 | 0-0018 | — | 
They At end 0-0021 0-0018 _ 
Oleogene M. At start 0-0024 | 0-005 | — | 
oodles At end 0-0024 0-0028 _ 
Olive oil ..| At start 0-0015 00016 | — 
aii At end 0-0019 0-0020 
Sperm oil At start 0-00115 “0-0017 indie 164 
At end 0-0012 0-0016 
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very much smaller, as would be expected. 


any time. 
| oil was 0-4 mil. after 1014 hours. 


For purposes of comparison, the average value of the 
coefficient of friction, at 40 deg. C. and 70 deg. C., 
for the first quarter of the run and for the last quarter 
| of the run, has been tabulated in Tables III and IV. 
| An examination of Tables III and IV will show that 
the high-lead alloy gives a higher coefficient of friction 
than the high-tin alloy except with Castrol AA. With 
this lubricant alone, of the six chosen, does the high- 
lead alloy give less frictional loss than the high-tin 
alloy. The results obtained with the medium-tin 
alloy with castor oil are not given in the above table 
because this metal would not stand up to a load of 
1,000 lb. per square inch and was run at 800 lb. per 
square inch. The coefficient of friction at any parti- 
| cular temperature is therefore higher owing to the lower 
|loading. Some of the results obtained with this metal 
| are used for comparison with alkali metal-lead alloy. 
| Measurement of the Wear of the Bushes.—All the 
| bushes were bored 8 mils larger in diameter than the 
| diameter of the journal. During the first part of the 
| run the vertical diameter increased somewhat rapidly 
as the arc of contact was formed. The rate of wear 
was very much less after the arc of contact was formed. 
In some cases a small reduction in the horizontal 


















| In all cases it was clear at the end of the test. The 
viscosity at 25 deg. C. increased to 7-3 or 7-4 poises. 
The lead and tin, dissolved in the oil, totalled less than 
0-1 gm. 

Mobiloil A, Castrol AA, Oleogene M.—These oils 
showed no visible change, and no chemical evidence of 
attack on the bearings was obtained. The viscosities 
increased by some 3 per cent. 

Olive Oil from High-Tin Bush.—A green colour 
developed during the first 20 hours owing to action on 
the copper circulating pipes. The viscosity was 
1-25 poises at the end of the test, and there were 
0-5 gm. of lead and 0-1 gm. of tin in solution. Ce 

Olive Oil from High-Lead Bush.—Samples cooled 
after 10 hours running were cloudy and showed about 
1 per cent. by volume of sludge when centrifuged. The 
viscosity was 1-17 poises at the end of the test and 
there were found 4-7 gm. of lead and 0-1 gm. tin in the 
oil, with 0-5 gm. of lead in the sludge which was 
recovered from the sump. 

Sperm Oil from High-Tin Bush.—The original 
greenish tinge of the oil was lost after five hours. 
After 35 hours, cloudiness appeared. The final colour 
was a dull golden brown; the viscosity had increased 
to 0-49 poises, and there were 0-5 gm. of lead (with a 
trace of tin) dissolved or suspended in the oil. 

Sperm Oil from High-Lead Bush.—The oil turned 
cloudy after 15 hours, but did not lose its green tint. 
At the end of the run the viscosity at 25 deg. C. was 


TaBLe V.—Wear of Bushes in Mils. 







































































Bearing Metal. 
> | 
o | — a 
Ds l 
High Tin. High Lead. 
Lubricant. ——_ —______ —— 7 
. | Hours siete Hours 
Bus! oO! } us. 0} as 
No. | Run- | ¥®®-| “No, | Run- | We*- 
ning. | ning. 
(8103.£) “ENGINEERING” Y "| y j —— — 
Castor oi] .. ool 1 | 12 | 38; 5& 12 5°5 
| diameter occurred owing to flow of the metal and flow @ | rt | | B z 3 
also took place in the axial direction on the upper side | 62 2 
of the bush. The former amounted in some cases | ————————— ee 
to a little over one mil and the latter varied from | Mobiloil A .. | 7 24 .. oe 4 e:¢ 
|0-2 to 1-1 mils. Measurements of the white-metal 100 4-0 82 6-8 
| bushes before and after test showed a reduction in the 106 | 6-8 
volume of metal very much greater than that which oa | 4 | os 
could be accounted for by the total metal found in the nee 7 , ab 9 103 0-8 
oil, so that an appreciable increase of density due to | ——_—— ww eran wr 
the load was indicated. The measured increases | ©4strol AA. 11 4 s°3 10 | ” i 
in vertical diameter are given in Table V. The bushes 79 2-8 | 774 | 2-4 
|run with olive and sperm oils had already been run 99 3-1 2-5 
with Oleogene M and Mobiloil A, respectively. The | ————~——|—-_—_ aa. a | ery 
are of contact had therefore been formed before the | °!8ee ™- 3 3.0 rH He 
2 | 3-2] 814 | 5-2 
Taste IV.—Coefficient of Friction at 70 deg. C. 104 | 3-2 104 | 5-3 
| Load—1,000 Ib. per square inch. Speed—1,300 r.p.m.| 5... Y a te aie | oe! es 
(11-4 ft. per second). Clearance—8 mils. Civecll .. ® 354 gs | 354 os 
- = anne 103 0-5 102 0-8 


Bearing Metal. 




















Lubricant. 
High Tin. High Lead. Bronze. 
Castor oil .| At start 0-0016 0-0019 0-0014 
At end 0-0018 0-0024 0-0015 
Mobiloil A. At start 0-0011 0-0018 = 
At end 0-0013 0-00165 -- 
Castrol AA. At start | 0-0013s | 0-0012 —_ 
At end 0-00125 0-0012 — 
Oleogene M. ..| Atstart | 0-0011 | 0-0012,,  — 
At end 0-0012s | 0-0014 — 
Olive oil At start | 0-0010 | 0-0011_ eiilis 
At end 0-0012 0-00125 
Sperm oil . At start 0-0008 5 0-0012 
At end 0-0010 0-0012 _ 





commencement of the second runs and the wear was 


Table V shows that the high-lead alloy wears faster 
than the high-tin alloy except when used with Castrol 
AA, in which case the wear is a little less in the case 
of the high-lead alloy than in that of the high-tin alloy. 
The excessive wear of bush No. 1 was due to the 
temperature having been raised on one occasion to 
196 deg. C. after running for 374 hours. The run was 
completed by 62 hours run on bush No. 2, care being 
taken not to exceed a temperature of 140 deg. C. at 
The wear on the bronze bush with castor 





0-47 poise and the oil contained 5-0 gm. of lead and 
0-1 gm. of tin; a further quantity of lead, about 
0-5 gm. in all, was found in the sludge scraped from the 
sump. 

Sindge which could be separated by a centrifuge was 
thus formed only from olive and sperm oils; in each 
case more sludge was produced by the high-lead bush 
than by the high-tin bush. 

These tests have shown that the chemical action of 


_| castor oil or of the three motor-cylinder oils tested is 


small upon either lead or tin alloys. With olive oil 
the action on the high-lead alloy, containing antimony, 


~|is much less marked than that observed by Sir John 


Dewrance on a pure lead bearing. In order to complete 
the investigation it was therefore considered to be 
advisable to make some tests upon a lead bearing metal 
containing 98 per cent. of lead and small quantities 
of the alkali metals. Such alloys are used to a consi- 
derable extent on the Continent and are said to be 
satisfactory in practice. The British Non-Ferrous 
Metals Research Association approached the manu- 
facturers of these lead bearing metals in the matter, 
and they kindly loaded some standard shells with the 
alkali metal-lead alloy for these tests. 

Tests on an Alkali Metal-Lead Alloy.—The two 
bushes referred to above were run, one with Mobiloil 
A and the other with olive oil. The oils were not 
oxidised by hot air during these tests. A very few 
minutes’ running showed that 1,000 Ib. per square inch 
was too high a load for this metal and the load was 
reduced to 800 lb. per square inch. These bearings 





A SOE SN EXAMINATION OF OILS. 


tions to the general rule in the case of the high-lead alloy | The behaviour of the various oils used in the tests 
when lubricated with Mobiloil A. and sperm oil. | was as follows :— 

reasing coefficient | Castor Oil.—The oil darkened somewhat during the 
deg. C. as the test proceeded, although | first 30 hours of the tests, but afterwards became a 


These combinations gave a steadily dec 
of friction at 40 deg. : 


did not run steadily, there being sudden changes in the 
friction. These were probably due to cracks, which 
were afterwards found to have developed in the metal. 
Average values of the coefficient of friction at the 
running temperature are given in Table VI. There 
were no tests on the high-tin or high-lead alloys with 





the total reducti 


on was small in the case of sperm oil. | little lighter without regaining its initial pale colour. 





which to compare these figures, but the figures for the 
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medium-tin alloy, which was tested at this load with 
castor oil, are given. The corresponding figures for 
either Mobiloil A or olive oil would be less than those 
given for castor oil. 

The test on the alkali metal-lead alloy and olive oil 
was abandoned after 97 hours, because the cracks which 
had started to develop after 30 hours had increased 
to such an extent that friction determinations could 
not be made. An examination of bush No. 13 showed 
that very fine cracks had developed, but that they 
were much less marked than in No. 12, both in number 
and in size. There was no visible change in the Mobiloil 
A during the test, but the olive oil behaved similarly | 
to the previous sample tested with the high-lead | 


alloy, but dissolved four times as much lead. There | 
Tasie VI. 
Coefficient of Friction. 
Bearing Metal. | Lubricant. Time from start—hours. 
10 50 90 
‘ 
Medium-tin Castor oil. .| 0-0022 at | 0-0033 at 
alloy (3) 80 dee. C. 80 deg. C. | 80 deg. C. 





0-0038 at | 
| 


Alkali metal- | Mobiloil A. | 0-0029 at 0-0036 at | 0-0035 at 
lead alloy (13) 72 deg. C. | 81 deg. C. | 82 deg. C 
Alkali metal- | Olive oil | 0-0058 at | 0-0043 at | 0-0065 at 
lead alloy (12) 85 deg. ( 76 deg. C. | 84 deg. € 


was a considerable amount of sludge, containing a | 
further 0-6 gm. of lead, collected from the sump and 
filter. That the chemical action had been great was 
also shown by the increase in the size of the bush, 
which was 6-4 mils larger in horizontal diameter and 
28-2 mils larger in vertical diameter. 

Comparison between Alkali Metal-Lead Alloy and 
80 per cent. Tin Alloy.—The last test confirmed the 
action of olive oil on a bush containing a large percentage 
of lead, but the formation of cracks in bush No. 13 did 
not confirm the published results of tests of this metal. 
A further bush was obtained from the maker as well 
28 a number of thick rings of the metal. For compari- 
son tests a shell was lined with a commercial quality 
of tin bearing metal, containing about 80 per cent. 


TABLE 


Initial Clearance 


Speed—1,300 r.p.m. (11-4 ft. per second). 


Alkali Metal-Lead Alloy, Bush No. 14 


Load, 


Lb. per sq. in Temperature, 


Temperature 


deg. ( deg. C. above Air. Friction. deg. ¢ deg. C. above Air. Friction. | 

127 45 23 0-0081 454 254 0-0092 

255 49 274 0-0041 464 24) 0-0045 
10 st) 0 0-0024 57 36 0-0025 
1,020 65) 45} 00-0015 61 33 0-0015 
1,530 7ito 84 54 to 67 0 -0036 to 0-0048 75 4 0-0012 
2,040 8s 70 0-0010 
2,550 90 69} 0-0010 


TABLE IX.—Coerricient oF FRICTION 


Load—®00 lb. per square inch. Speed 


Alkali Metal-Lead Alloy. 
Time of Running 


ours. 
40 deg. C 60 deg. C. 80 deg. ( 100 
10 0-0021 0-00135 0-0011 0 
20 0-0023 00-0015 0-0011 0 
30 0-Ou24 00-0015 0-0012 0 
tin, by Messrs Fry’s Metal Foundries, Limited. 


Comparative tests were made upon these by running 
them at various loads until they reached a steady 
temperature and observing the cofficient of friction 


Taste VIILI.—Dimensions of Bushes and Journal. 


80 per cent. Tin 
Alloy. 


Alkali Metal- 
Lead Alloy. 


At Start. At End. At Start. At End 
in in in in 
Diameter of journal ..| 2-0070 | 2-0070 | 2-0070 2-0070 
Horizontal diameter of 
bush : . 2-0148 | 2-0137 20144 | 2-0148 
Vertical diameter of bush | 2-0150 | 2-0144 2-0172 2-0173 


under these conditions. The results are tabulated 
in Table VII. 

During the test at 1,530 lb. per square inch the 
alkali metal-lead alloy lining developed cracks similar 
to those formed in the previous tests, and no further 
tests were made. The alkali metal-lead alloy, in the 





| 
form of a }-in. lining in a steel shell, will not therefore 


oil films. An attempt was made to compare the 
pe Fig.6. ; 
—— 80% Tin Allo 
ia 
| o Speed - 1300 RPM. : 
4 [ait - Mineral | / 


Coefficient of 


1,300 r.p.m. (11-4 ft. per second). 


carry as high a load as an 80 per cent. tin-alloy lining 
of the same nature. The coefficient of friction of the 
alkali metal-lead alloy appears to be lower than that 
of the tin alloy at the lowest load, and there is no 
appreciable difference at loads of 255, 510 and 1,020 Ib. 
per square inch. The observed higher friction of the 
tin at loads of 255 and 510 lb. per square inch is 
accounted for by the lower actual temperatures of the 
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coefficient of friction of the two alloys over a period of 
30 hours at a constant load of 900 lb. per square inch. 
For this purpose a steel shell was lined by forcing a 
thick ring of alkali metal-lead alloy into it and securing 
the lining by driving brass keys down the axial grooves 
in the shell. The lining was then bored out to the | 
required size. The comparative tests were made | 
upon the 80 per cent. tin-alloy bush, which had the arc 
of contact formed in the test just recorded. The first | 
part of the test on the new alkali metal-lead alloy bush 
would not be comparable since the arc of contact was 
in process of formation. The comparison was rendered 
more unsatisfactory by an unforeseen phenomenon 
caused by undue compression of the alkali metal-lead 








VI. 


8 mils. Lubricant—Mobiloil A. 


80 per cent. Tin Alloy, Bush No. 16. 


Temperature, Temperature, Coefficient of 


Lubricant—Mobiloil A. 


80 per cent. Tin Alloy. 





deg. C. 40 deg. C. 60 deg. C 80 deg. C. 100 deg. C. 
ool 0 -0024 0-00135 0-0009 0-0008 
ooll 0-00245 0-0015 0-0010 0-0008 
OO135 0-0025 0-00155 0-0010 0-0008 
alloy in forcing it into the steel shell. As a result 


of this, the bore of the bush became smaller as the 
test proceeded. In spite of the wear associated with | 
the formation of the arc of contact, the vertical diameter | 
was reduced by 0-6 mil after 30 hours, while the hori- | 
zontal diameter measured 1-1 mil less than the initial | 
measurement. The shapes and sizes of the two bushes 
were not similar, therefore, during the test. The 
initial and final dimensions are given in Table VIII | 
and the observed coefficient of friction in Table IX. | 

The alkali metal-lead alloy appears to give a lower 
coefficient of friction up to 65 deg. C., but above this | 
temperature the 80 per cent. tin alloy gives lower 
friction values than the alkali metal-lead alloy. This 
result is not conclusive, however, owing to the want 
of similarity between the bushes. A final comparison 
was made by machining out the two bushes to a 
circular form, thus giving the somewhat high initial | 
clearance of 0-016 in. but producing bushes of exactly | 
similar form. During this machining the alkali | 
metal-lead alloy showed signs of recovery from its | 
compressed state, but by allowing time for recovery 
after the initial cuts, it appeared eventually to reach 
a condition of stability before the final machining | 
was finished. These two bushes were then given a| 








run of about 14 hours at a load of 900 lb. per square 
inch, and a speed of 1,300 r.p.m., at a temperature 
of 75 deg. C. for the tin alloy, and 65 deg. C. for the 
alkali metal-lead alloy. They were then measured 
again and a complete run was made up to seizing 
temperature on each bush. The curves of coefficient 
of friction plotted to temperature are given in Fig. 6. 
The dimensions of the bushes are given in Table X. 
The seizing temperature and temperature of minimum 
friction are given in Table XI. 

The changes in shape are shown in Table X, and it 
will be seen that during the “ running in” the alkali 
metal-lead alloy changed little, whereas the 80 per cent. 
tin alloy increased considerably in vertical diameter 
but decreased in horizontal diameter. At the end of 
the test, the alkali metal-lead alloy was flowing at 233 
deg. C. but did not actually melt, while the 80 per 
cent. tin alloy melted in places at 187 deg. C. The 
curves shown in Fig. 6 verify the conclusion drawn 
from the previous test that, up to 65 deg. C., alkali 
metal-lead alloy gives less friction than the 80 per cent. 
tin alloy. At higher temperatures up to 180 deg. C., 
the 80 per cent. tin alloy shows lower friction losses 
than the alkali metal-lead alloy. The conclusion 
drawn from these tests is that the alkali metal-lead 
alloy is unsuited for loads exceeding 900 lb. per square 
inch, whereas the 80 per cent. tin alloy runs quite 
satisfactorily up to a load of 2,500 lb. per square inch. 

The alkali metal-lead alloy gives lower friction loss 
than the 80 per cent. tin alloy up to 65 deg. C. at loads 
up to 900 lb. per square inch (probably owing to its 
greater hardness) but higher friction losses than the 
80 per cent. tin alloy above this temperature. These 


TABLE X.—Dimensions of Alkali Metal-Lead Alloy and 
80 per cent. Tin-Alloy Bushes. 
Diameter of Journal = 2-0070 in. 


Alkali Metal-Lead 80 per cent. Tin 
Alloy. Alloy. 


Vertical Horizontal Vertical | Horizonta! 
dia., in. dia., in. dia., in. dia., in 
| j 
At start --| 2-0230 2-0228 | 2-0228 2-0226 
After 4 hours .. 2-0230 2-0229 2-0239 2-0213 
After 14 hours 2-0232 2-0228 2-0244 2-0214 
End of test 2-0163 2-0156 2-022 to 2-0126* 
2-027* 


* Accurate measurements could not be made since globules 
of molten metal had run round the journal. 


Taste XI. 
Coefficient of Friction Temperature, 
deg. C. 
At At At Mini- At At 
40 deg. 70 deg. 100 deg.. mum. | Mini- Seizure 
Cc, Cc. Cc, mum. 
Atkali metal— over 
lead alloy 0-0017 0-0012 | 0-0015 0-0012 70 233 
380 per cent 


tin alloy | 0-0021 |0-0010s5 0-0011 | 0-0009| 150 | 187 


results do not confirm previously published corm” 
parisons between ‘“ Lurgi” metal and tin allcys- 
In the book by J. Czochralski and G. Welter,* tables 
are given, which show “ Lurgi” metal to be superior 
to tin-alloy bearing metals at all loads. These tests 
were probably made upon ring lubricated bearings. 
but full details are not given. In opposition to this, 
M. Armbrustert records tests showing a lead alloy 
of the nature of the one used in these tests to be quite 
useless in comparison with a high-tin alloy under the 
conditions of his tests. The loading appears to have 
been 770 Ib. per square inch, a little less than that 
used in the test recorded above, but the speed of rubbing 
was very much higher, namely, 43 feet per second. 
Under these conditions, the lead alloy shows an increase 
in friction moment from 19 to 38 in 22 minutes, after 
which it remained constant for some minutes. The 
tin alloy on the other hand, gave a friction moment 
varying between 5 and 8, in the same units, over 4 
period of 60 minutes. 

The results obtained during this investigation indicate 
that an alkali metal-lead alloy will run satisfactorily 
at moderate loads and temperatures when lubricated 
with mineral oil or compounded oil, but that the 
alloy freely dissolves in olive or sperm oils. The general 
conclusions drawn from the whole investigation are 
that neither high-lead nor high-tin alloys are readil’ 
at acked by the lubricants in common use, such # 
mineral oil, compounded mineral oil and castor oil. 
but that, generally speaking, a higher friction loss will 
occur with a high-lead alloy than with a high-tin alloy. 


* Lagermetalle und Ihre Technologische Bewertung 
Springer. Berlin. 


t Deutsche Motor-Zeitschrift, vol. vi, page 504 (1929) 
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THE SUPPLY OF WATER TO THE 
CITY OF CAPETOWN, SOUTH 
AFRICA.* 

By D. E. Lioyp-Davises, M.Inst.C.E. 


A DESCRIPTION of the first section of the Steenbras 
Waterworks has already been given by the author.f 
Owing to the very large increase in the consumption 
consequent on an additional supply of water becoming 
available on the completion of the first instalment of 
the Steenbras scheme in 1921, and to an exceptionally 
dry season during 1922-23, it became necessary to 
take immediate steps to augment still further the supply 
from the Steenbras source. 

The Board of Engineers recommended :—{1) Increase 
of the capacity of the reservoir to 6,000,000,000 gallons. 
(2) Construction of a new outlet tower. (3) Provision 
of a cement-mortar-lined steel high-pressure pipe-line, 
32 in. in internal diameter, from the outlet tower at 
Steenbras to Newlands reservoir at Capetown, capable 
of delivering 10,000,000 gallons per diem. It was 
decided to execute the work departmentally. 

It was found necessary to raise the full-supply 
level in the reservoir from R.L. 1,090 ft. to R.L. 
1,130 ft. It was decided that concrete should be 
placed as soon as hard sound rock was exposed in the 
foundation, and that joints and fissures should be dealt 
with by means of cementation. The surface of the 
existing wall was roughened, cleansed, and covered 
with a layer of 2:1 cement mortar before the new 
concrete was placed against it. When the thickened 
section reached the top of the existing structure, no 
further concrete was placed until thermometers, 
inserted in the old and new work, showed the tempera- 
tures approximately to coincide, which generally took 
piace within 30-40 days. Vertical contraction joints 
were provided at intervals of 40 ft., water-tightness 
being obtained by means of copper sheets let into 
concrete pipes built into the wall, which were slotted 
on one side to receive the copper and filled with bitumen. 
The flow from all springs was led to a longitudinal 
inspection gallery built between the old and new work. 
The behaviour of the raised and thickened wall since 
it was completed in June, 1927, confirms the Board’s 
anticipation that the old and the new work could be 
successfully united to form a monolithic mass. 

The dimensions of the dam are: Length, 1,278 ft. ; 
maximum height above foundation, 112 ft.; maximum 
width at base, 73 ft.; and at crown, 8-5 ft. It con- 
tains 57,000 cubic yards of new concrete and 22,000 
cubic yards of old. The area of the reservoir at top 
water-level is 808 acres, its length is 4 miles, and the 
greatest width is 1 mile. 

The first pipe-line of 5,000,000 gallons nominal 
capacity, completed towards the end of 1921, was laid 
with 30-in. cast-iron pipes from Steenbras, to the 
Molteno service reservoir, a total distance of 39-5 
miles, the maximum pressure on the line being 151] Ib. 
per square inch. For the second line it was decided 
to lay a high-pressure steel main of 10,000,000 gallons 


nominal daily capacity. The maximum pressure on this | 


line is 291 lb. per square inch. The sluice valves are of 
the needle valve type. 

Since the line was put into service 3 years ago, 
twenty joints have blown out, eleven of which were 
situated in a section under the maximum static 
pressure. There is no reason to suppose that the work 
on this section was less carefully done, and it may be 
presumed that the pressure there approximates to 
the limit for joints of the ordinary inserted type, which 
were adopted throughout. The depth of the lead was 
2} in., caulked to 23 in. All recaulked joints have been 


finished by hand with a 4-Ib. hammer to 2} in., or refusal, | 


| It was decided to strengthen the whole length from 


and have given no further trouble. 

A careful test of the watertightness of the line, made 
on August 15, showed a loss equivalent to 21-18 gallons 
per inch of diameter of the pipe per mile per day. 
Single-wrapped pipe laid in recent limestone formation, 
where there had been considerable water in the trench 
during construction, was found in July, 1930, to be 
in good condition, but slightly denatured, owing to 
the lime. The steel underneath showed no sign of rust. 
\ section of pipe laid in sand, partly unwrapped and 


partly double-wrapped, showed considerable rusting | 


> an unwrapped portion, while the double-wrapped supplied in 9-ft. lengths with a 3-in. by 4-in. welded 


PRESSURE TUNNEL FOR THE 
WATER SUPPLY OF SYDNEY, N.S.W.* 
By Geratp Hasxxys, M.Inst.C.E. 


Tue total population of the Sydney Metropolitan 
area is 1,390,000, of whom 620,000 are estimated to 
reside on the south side of Sydney harbour, where 
the city proper is situated. At the present rate of 
growth these figures are expected to reach 2,567,000 
and 939,000 respectively by 1945. It is for the 
adequate supply of the districts situated on the south 
side of the harbour that the pressure tunnel has been 
undertaken. 

A single 10-ft. tube was constructed, from Potts Hill 
balance-reservoir on the outskirts of the city, to Water- 
loo pumping-station (a distance of 10 miles), at such a 
depth as to be embedded in sandstone rock throughout, 
and lined with plain concrete. The tunnel was driven 
throughout in Hawkesbury sandstone. Seventeen 
shafts were sunk to depths ranging from 140 ft. to 
390 ft., and at various distances apart. Seven of these 
shafts will serve as offtakes, while two will be used for 
unwatering purposes. 

The lining consisted of a minimum thickness of 18 in. 
of sandstone concrete, the aggregate used being 
obtained from the tunnel excavation. The concrete 
was placed by cement-gun; grouting in two stages 
under pressures of 90 Ib. and 300 Ib. per square inch 
followed the completion of the concrete lining, to fill 
any cavities at the back of the lining; but in spite 
of all precautions cavities remained, even after the 
completion of the grouting operations. The cost 
of the tunnel to the date of testing was 1,800,0001. 

The tunnel was approaching completion when, in 
September, 1928, the rupture of a short concrete 
syphon under the Paramatta river, constructed on 
similar sandstone rock and carrying water under 
| pressure for the Ryde pumping-station, first led to 
doubts as to the safety of the pressure tunnel, and the 
author, who had just been appointed Chief Engineer 
to the Metropolitan Board, deemed it advisable to 
investigate fully the safety of the structure before 
placing it in service. 

Judged by the criteria adopted by the New York 
authorities in the design and construction of pressure 
tunnels built under the Catskill scheme, the Sydney 
pressure tunnel is deficient in cover at certain points, 
even on the favourable assumption that the shale over- 
lying the sand stone may be regarded as sound rock. 
| Comparison with other unreinforced pressure tunnels 
shows that the Sydney pressure tunnel is the third 
| longest in the world, and, with the exception of the 
| Biaschina tunnel, will carry the highest internal 
| pressure. 
| As the result of the investigations, the author recom- 
| mended that before being placed in commission, the 
| tunnel should be tested section by section, to determine 
| the extent of leakage, if any, under varying heads. 
For the purpose of carrying out the tests, the tunnel 
was divided into six sections (the longest of which was 
| 24 miles), separated by cast steel doors built into the 
|tunnel-lining. The first three sections were tested 
under increasing pressures, carried up in stages from 
100 ft. to the full head of 550 ft. head in the case of the 
first two sections, and to 430 ft. head in the third 
section. After dewatering, examination disclosed 
| extensive rupturing of the lining for a distance of 1,000 
| ft., where the depth of cover was theoretically deficient. 
| The testing of the remaining sections was abandoned, 
| in view of the risk of damage to populated areas. The 
| movement in the surrounding rock as the result of the 
| applied internal pressure, and its elasticity as indicated 
| by return movement on removal of pressure, was also 
investigated by means of a special extensometer. 


| 








end to end with a steel lining of 8 ft. 3 in. internal 
diameter, in two plate thicknesses of $ in. and § in. for 


| the shallow and deep sections, respectively ; the space 


between the steel lining and the original tunnel section 


| to be filled with concrete, and the internal face of the 


steel tubing to be protected with #-in. bituminous 


lining. The tender eventually accepted was that of 
| Australian Iron and Steel, Limited, at 250,000. for 


approximately 10 miles of tube with rolled sockets 
and an interior bituminous lining, the pipes to be 





pipe was in perfect condition. ippaea im _ % ; 
Che cost of the section described in this paper was | stiffening-ring outside the socket, British plates being 
1,081,071, bringing the total expenditure on the | used. In placing the tubes in position, collapsible 
scheme to date to 2,257,471. | stiffening rings were provided to take the load of green 
concrete without deflection of the pipes: these were 

pipe 
’ ; |removed from day to day as the concrete set. An 
Tue Instrrvtion or Gas ENGINEERS.—The 69th | electrically-driven conveyor was used for placing the 
conval general meeting of The Institution of Gas | concrete at the back of the steel tube. The concrete 
none y~ held in London from June 7 to 9 was mixed in the proportion 1 : 2: 4, each lining section 
lan ir Pe parte autumn research meeting will take | requiring 8 cub. yards. The jointing of the pipes, owing 
place in London on November 1 and 2 next | : - : : 

' it entcanan | to the peculiar features of the situation, presented many 
difficulties, and it was only after a considerable number 


Pe 1 wees of a paper read before the Institution of | 
ivil Engineers, on Tuesday, February 9, 1932. 
} 





t Minutes of Proceedings, Inst. C.E., vol. ccxvi, 


* Abstract of a paper read before the Institution of 


Page 338, Civil Engineers, on Tuesday, February 9, 1932. 


of experiments that the method finally adopted was 
decided on. This consisted of the insertion in the first 
place of a triangular section of rubber, followed by three 
sections of extruded lead, successively caulked by hand. 
The small recess finally remaining was filled with 
bituminous mixture similar to that used in the steel 
tube lining. 





OF 


THE DISCHARGE WATER 
THROUGH DAMS AND PRESSURE 
TUNNELS. 


A PAPER entitled the ** Control of Water in Large 
Volumes, and under High Velocity of Discharge 
through Dams and Pressure Tunnels” was read by 
Mr. E. Bruce Ball recently before the Institution 
of Mechanical Engineers, North-Western Branch, at 
Manchester. Mr. Bruce Ball pointed that dams up 
to 150 ft. high were now normal practice, and that 
impounded heads of between 200 ft. and 300 ft. were 
in use, while the Sautet Dam, near Grenoble, would 
result in a head of 435 ft., and the Hoover Dam on 
the Colorado River a head of 600 ft. Severe hydraulic 
conditions had to be met under these circumstances, 
as the high velocities of discharge resulted in tur- 
bulence, shock and vibration, and great destructive 
energy in the case of downstream control. Down- 
stream control was now preferred as it enabled culvert 
velocities to be definitely limited. Where possible 
this limit was usually about 60 ft. per second. In 
America culverts were finished with special cement, 
afterwards polished, but in Europe practice inclined 
to steel or cast-iron linings. The 50 ft. diameter 
pressure tunnels of the Hoover Dam were to be lined 
with steel. 

The great energy in discharge jets under high head 
resulted in serious erosion, which had been guarded 
against by means of water cushions or by impinging 
the jets on masonry piers. In 1922 the free-vortex 
discharge was introduced, based on properties first 
demonstrated by Venturi in 1797. Venturi found 
that every small element of fluid at any radius r, moved 


so that its velocity was proportional to its time 


for one complete revolution varied as r*; and its 


centrifugal force varied as oo The jet disperser was 


based upon the fact that tangential velocity increased 
as the centre of the vortex was approached. An interest- 
ing point regarding the formation of a free vortex in 
nature was that an uninfluenced formation develops a 
counter-clockwise rotation in the Northern Hemisphere 
and a clockwise one in the Southern. 

The provision of isolating apparatus or guard valves 
was of primary importance. For flood discharge the 
free roller sluice could be employed economically up 
to 200 ft. head. Such sluices passing 35,000 cusecs 
under 160 ft. head had been constructed. The 
ordinary sluice valve was not to be recommended, but 
might be employed for guard valve service. The 
balanced disc valve was used both for isolating and dis- 
charge, though the self-closing forces which might be 
developed needed careful attention. The most nearly 
perfect type was the balanced needle valve of ovoid 
form. The spectacle-eye valve could be used with ad. 
vantage with silt-laden water, a follower ring being 
drawn up and registering with the body branches 
when the valve was open. The rotary valve similarly 
provided smooth and uninterrupted flow when open. 
In the latter the various types differed mainly in the 
methods adopted of lifting the valve body before 
rotating it. 

When pressure tunnels were used for conveying water 
for power purposes to turbines reliable control appa- 
ratus at the tunnel intake was essential, for repair and 
examination purposes. Emergency devices were also 
used in the event of sluices failing to function. One 
emergency closing gate took the form of a curtain 
of steel rails strung on wire ropes, with teak fillings 
provided with rubber strips between the rails, to make 
the joint. It was let down and unrolled over the inlet, 
but was not altogether satisfactory. Another develop- 
ment utlised the free roller principle in the.form of a 
caterpillar track on each side of the gate. It possessed 
the disadvantage of great thickness, and when used 
under high head and nearing the closing position, 
under free discharge conditions, the gate carried the 
whole downward hydraulic load, due to the head 
above the gate not being balanced, as the pressure 
under the gate was converted almost completely into 
velocity head at this point. The latest form of emer- 
gency gate was a free rolling arrangement built up of 
simple rollers spanning the width of the culvert. 
Main rollers were spaced apart in side frames, the clear- 
ance between them being closed automatically by 
tubes or staunching bars, held loosely in position and 
pressed between the main rollers by the head of water. 
The effort to move such a gate amounted to not more 
than 15 lb. per ton of hydraulic pressure load, and 
it descended by its own weight. 
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ELECTRICALLY-WELDED 
FRACTIONATING COLUMN. 


Two all-electrically welded fractionating columns, 


which have recent'y been constructed by Messrs. 
Thompson Brothers (Bilston), Limited, Bradley 
Engineering Works, Bilston, Staffordshire, to the 


order of Messrs. Shell-Mex, Limited, afford a striking 
illustration of the progress that is being made in the 
use of this process for the manufacture of engineer 
ing plant generally. As will be seen from Fig. 1, 
which shows one of the columns in a horizontal posi 
tion in the makers works, each unit consists of a domed 


top, two electrically-welded cylindrica] shells bolted | 


end tq end, and a bellows type bottom expansion 
piece, which is connected to the still. The structure 
after erection is supported on girders by means of four 
welded feet. The top cover is of mild steel and was 
dished and flanged from }-in plate. It is fitted with 
@ connecting ring, baffie plate and reflux pipe. 
body shells are each 7 ft. 2 in. diameter and j-in thick, 
and are provided with a number of manholes. The 
manholes were pressed in one piece with a machined 
flange §-in. thick. The shell is completed by a cleaning 
door, sampling cocks and other fittings. 

Inside each column there are 22 trays, some of 
which can be seen in Fig. 2. These trays are 7 ft. 1 in. 
in diameter and were pressed from j-in. plate with a 
flange 3} in. deep. The lowest of the series is sup- 
ported on a grid consisting of 6 in. by 1 in. flats, while 
the remainder are erected one upon the other and 
supported between 5} in. steel pipes welded in, which 
form the weirs. Each tray is provided with 104 pressed 
steel square bubble caps, making 2,288 per column. 
Provision is made in each tray for a packing gland 
and ring in sections, the packing itself being a pure 
asbestos material. All the joints are made with copper- 
asbestos gaskets, and the column was tested at a pres- 
sure of 30 lb. per square inch for a considerable period. 
We understand that these columns are the first of their 
kind in this country, in which electric welding has 
been used throughout. In conclusion, we may add 
that Messrs. Thompson are a British-owned and con- 
trolled firm, and employ British steel in their welded 
tanks and fabricated work 


ANNUALS AND REFERENCE BOOKS. 


Tables Annuelles de Constantes et Données N umériques: 
The International Committee on Constants and 
Numerical Data, the central offices of which are at 9, Rue 
de Bagneux, Paris, 6°, have been continuing their work 
of compilation on chemical, physical, biological, and 
technological subjects for the guidance of scientists 


snd engineers. In our issue for June 28, 1929, we 
gave a brief review of the abstract from vol. vi; the 
abstract 18 entitled irt de U Inge nieur et Métallurgie 


(Résistance des Matériaux et Données Numériques 
Diverses), and covers data on engineering and metal 
lurgy. Since then the abstract from vol. vii relating 
to these two subjects and dealing with the years 1925 
and 1926 has appeared in the same form, and, like the 
preceding ones, it deals with timber, cement, mortar, 
concrete, lime, plaster, paints, lubricants, coal, fire- 
bricks, iron and non-ferrous metal alloys, &c., used in 
all the various industries. The behaviour and the 
life of these materials under the different conditions 
of their use, their test figures, the corrosion of metals 
and alloys, and other features are entered into, the 
information being generally in tabular form, diagrams 
being added in a number of instances. The data 
are taken from papers read and journals published 
throughout the world during the two years named. 
This abstract from vol. vii, like the preceding ones, 
has been edited by Mr. L. Descroix, the director of 
La Revue de Métallurgie. It has 180 pages, from 
page 1717 to 1896 of vol. vii; the information is in 
French and English, and the index in French, English, 
German, and Italian. Engineering and 
are the last two sections of the full volume. Work 
on the publications for the following years is being 
proceeded with. 

The Blue Book The 
Handbook. The fifteenth edition of the Blue Book 
which is published ty Messrs. Ernest Benn, Limited, 
House, Fleet-street, London, E.C.4, at the 
net, is signalised by the inclusion of a 


Bouverie 
price of 25s. 
tinancial 
capital, value of shares, profit and dividends, of certain 
electrical manufacturing and equipment companies, 
which, unfortunately, show hard the industrial 
depression has hit many concerns. On the other hand, 
there are probably a greater portion of real successes 
than would be found in any other branch of industry. 
Otherwise the volume shows little change over what 
we have become accustomed to in recent years. Fol- 
lowing a short digest of the patent law, there are a 
wumber of conversion and other tables, some of which 
might be either brought up to date or omitted, though 
joes not apply to the useful information on the 


section. 


how 


this 





The | 
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import duties imposed on goods sold to other countries. 
A further useful feature are the lists showing the staffs 
of the engineering departments at the various univer- 
sities and the officers of the numerous engineerng 
societies, as this is often difficult to come by without 
a good deal of investigation. This is accurate and 
up to date. There follows the usual directory section 
with its alphabetical, geographical and classified 
sub-divisions, reference to which is facilitated by the 
provision of stiff appropriately-coloured tabs. The 
book will not be less useful in the future than it has 
undoubtedly been in the past. 


CATALOGUES. 


Electric Clocks.—-Messrs. Gent and Company, Limited, 
Leicester, have issued a list of electric clocks for opera- 
tion from alternating-current mains having controlled 
frequency 

Electric Motors._-Messrs. Bruce Peebles and Company: 
Limited, Edinburgh, have issued a pamphlet explaining 
the merits of their induction motors in relation to power 
factor, taking as illustrative examples several motors 
which they have installed, ranging from 120 to 600-h.p. 


Geared Motors.—-Messrs. Crypto Electrical Company, 
Limited, Willesden, London, N.W.10, have issued a new 
catalogue of light-duty geared motor units from }-h.p. 
to 2-h.p. and also a circular illustrating low-speed and 
high-speed motor units up to 30-h.p 


Heavy-Oil Engines.—Messrs. The National Gas Engine 
Company, Limited, Ashton-under-Lyne, have sent us a 
catalogue of vertical heavy-oil engines of the four-stroke 
eycle and for medium speeds, which they make in seven 
standard sizes from 16}-h.p. to 165-h.p 

Oil Separators.—Measrs. British Separators, Limited, 
York, have issued a catalogue of their Vickcen machines 
for separating and purifying oil by centrifugal action 
It contains some useful information on the treatment of 


| engine and lubricating oils 


metallurgy | 


Klectrical Trades Directory and | 


| new 


This contains data relating to the | 


Switchgear 
wall-street, Birmingham, have 
of their catalogue of control gear for circuits up to 
660 volts. All the line fittings and switches 
are illustrated and dimensions and prices are given. 


Welding Equipment.—Messrs. The British Oxygen 
Company, Limited, Angel-road, Edmonton, London, 
N.18, have issued a new catalogue dealing with rods, 
fluxes, electrodes, &c., for the gas and electric-arc 
welding processes, and another dealing with blow-pipes 
and accessories for the oxy-acetylene process of welding, 
cutting and surface heating 


Fans.—Messrs. 
Limited, Caxton 


Messrs. Donovan and Company, 47, Corn- 
issued a revised edition 


necessary 


James Howden and Company (Land), 
House, London, 8.W.1, have issued a 
catalogue describing the construction of their 
various fans for producing mechanical draught, and 
dealing with the full range of designs required in present 
practice 


Steam Tugs.—Messrs. Cochrane and Sons, Limited, 
Selby, Yorks, have issued a series of illustrations of 
steam tugs built by them in recent years. These are 


built for the usual sea and river work, the horsepower 
ranging from 550 to 1,300 and the speeds from about 
9 to 12 knots 


Superheaters.—-A new catalogue to hand from Messrs. 
The Superheater Company, Limited, Bush House, 
Aldwych, London, W.C.2, describes the M.L.S. steam 
superheaters for power and process plants generally and 
for water tube boilers working at high pressures in 
power stations j 
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Wolff, 


and 
Limited, Belfast, have issued a catalogue of heavy oil 
marine engines, of the four stroke trunk type, made 


Marine Oil Engines.—Messrs. Harland 


under licence from Messrs. Burmeister and Wain. The 
examples illustrated range from 4,500 h.p. to those suitable 
for small river craft. 

Valves.—Messrs. Ham Baker and Company, Limited, 
Langley Green, Birmingham, have issued a new catalogue 
of valves and fittings for water, sewage, oil, and other 
liquids. An extensive range of designs for many usual 
and special purposes is shown, together with operating 
gears, protecting boxes, pillars, casings, tools, &c. 

Over-Current Relays.—Messrs. A. Reyrolle and Com 
pany, Limited, Hebburn-on-Tyne, have issued a descrip 
tion of their over-current relays (induction type) [oF 
inverse-time limit with adjustable setting for a definite 
minimum time. Examples of single-pole and three-pole 
relays arranged vertical and horizontal are illustrated 
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THE BRIT 


lr is reasonable to assume that the value of an 
annual exhibition can be judged by the demand for 
space, and on this basis the Birmingham section 
of the British Industries Fair has proved of steadily 
increasing importance. In our descriptions of this 
exhibition year by year, we have referred with 
almost monotonous regularity to an increase in the 
size of the buildings to accommodate new exhibitors. 
It might well have been anticipated that the state 
of trade since the last Fair would have resulted 


in a contraction rather than a further increase in | 


the demand for space this year, but actually the 
organisers have once again been obliged to increase 
the size of the buildings to meet the requirements 


ENGINEERING. 


ISH 
BIRMINGHAM.-I. 


come as something of a shock to engineering visitors 
to find that only one or two firms are actually 
exhibiting heavy-oil engines this year. The absence 
| of other firms specialising in heavy-oil engine manu- 
|facture is the more striking in that the display of 
such engines at Castle Bromwich has always been 
| one of the most important features of the Fair, and 
it is no exaggeration to state that this particular 
| group of exhibits was the finest of its kind in the 
| world. To some extent, the absence of this class of 
exhibit will be offset by a considerable increase in 
the number of mining, quarrying and road-making 
appliances, these exhibits in effect constituting a 
| new section. It cannot, however, be seriously 
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efficiency. The 4-in. Unalow pump, for example, 
gives an efficiency under favourable circumstances 
|of 82 per cent. In design, this small type of pump 
is of the single-suction, single-impeller type, making 
|it suitable for pumping against lifts ranging from 
15 ft. to 65 ft. The normal output for the complete 
|range is based on a speed of 1,450 r.p.m., which 
| suits the present almost universal periodicity of 50 
| cycles alternating-current supply in this country. 
The speeds may also be varied within a wide range to 
suit direct-current motors and other forms of prime 
movers, such as the petrol engine shown in Fig. 1. 
The suction branch of the pump is on the side, 
and the standard position for the discharge branch 
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suggested that there is 
any trend as a_ whole 


Perrot-DRIVEN CENTRIFUGAL Pump; Messrs. W. H. ALLEN, 
Sons anD Company, LIMITED. 


Fie. 1. towards the heavy indus- 
tries, such as was visual- 
ised by the committee 
of exhibitors. Some 40,000 sq. ft. have been added | already referred to, and we think it unlikely that 
and, in addition, the area devoted to outside | there will be any movement in this direction until 
exhibits has been considerably extended. When | such time as the centralisation of the whole exhibition 
every allowance is made for the ability of the | on a permanent site near London is taken in hand. 
organisers, to which too high a tribute can hardly We have frequently stressed the difficulties arising 
be paid, it is evident that the exhibition is meeting |from the location of the engineering section at 
a very real demand, and that its value as an adver- | Castle Bromwich, and have also commented on the 
tising agency for British goods is being increasingly | architectural shortcomings of the buildings there 
appreciated. It open to question, however, | as compared with those in which other nations are 
whether there are the same grounds for satisfaction | accustomed to house important exhibitions. We 
from a purely engineering point of view. |need not, therefore, refer to these points again 
It may be recalled that the committee, appointed | beyond stating that the Fair organisers have done 
by the Board of Trade in 1930 to consider the | everything in their power to minimise these disad- 
future of the Fair in all its aspects, visualised the | vantages. The buildings have been redecorated 
Birmingham section as ultimately becoming a really | externally and the grounds greatly improved. It 
representative annual exhibition of the heavy | is also no longer necessary to walk a long distance 
engineering industries, an ideal which we ourselves | from the turnstiles to exhibits at the opposite end 
had suggested several years earlier. So far from | of the buildings, as a number of entrances have now 
any tendency of this sort, however, the movement been arranged, and saloon coaches circuit the 
appears to be rather in the reverse direction. Toa | buildings at frequent intervals. 
considerable extent, the title “heavy section,” | This year’s Fair opens on the 22nd inst., and 
which has been given to the Birmingham part of | will continue until March 4. We may commence 
the Fair, has always been something of a misnomer. | our description by referring to products shown by 
A large proportion of the total space has, in fact, | Messrs. W. H. Allen, Sons and Company, Limited, 
been taken up year by year by stands devoted to | Bedford. Two pumps exhibited by this firm are 
kitchen ware, tile work, and other light products, | illustrated in Figs. 1 and 2. The first illustration 
while representation of the heavy industries, such | shows one example of a range of smull centrifugal 
as locomotives, marine engines, and machine tools, | pumps, known as Unalow pumps, embodying the 
has been conspicuous only by its absence. The | features of the firm’s well-known Conqueror models. 
electrical industry has been mainly represented by This type of pumpis suitable for a variety of duties 
its lighter branches, and the only heavy industries | where economy and reliability are the main require- 
that have occupied a prominent position have been | ments. A series of careful hydraulic tests has proved 
those of oil engines and presses. It will therefore | that the various sizes in the range give a very high 
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3-In. UNCHOKEABLE Pump ; 





Messrs. W. H. 
Company, LIMITED. 


ALLEN, SONS AND 


is vertical and off-centre. In addition to the 
usual inside bearing, the impeller-shaft is supported 
in a double-purpose ball bearing situated outside 
the pump casing. The impeller is provided with 
balancing holes, so that no hydraulic end thrust is 
transmitted to the motor-shaft in the case of the 
direct drive shown. A thrower is fitted to the shaft 
in order to prevent water, leaking past the gland, 
finding its way into the ball bearing. The pump 
casings are made of close-grained grey cast-iron, 
whilst the impellers are made of the best quality 
gun-metal and the shafts of steel. 

The second illustration shows a new design of 
unchokeable sewage pump, designed to deal with 
solid materials, and capable of passing solids up to 
the diameter of the pump branch. The impeller 
is of the single-bladed type, made of chilled cast- 
iron, and it is overhung from a substantial shaft 
supported in ball bearings, one of the latter 
being a combined journal and thrust bearing. The 
outer casing is of close-grained grey cast-iron, and 
the cover, which forms the outer shroud of the 
impeller, is adjustable for wear. Such materials as 
rags, waste, straw, and shavings are all readily 
pumped without any difficulty arising from balling, 
which causes so much trouble in some designs of 
pumps. Usually unchokeable pumps have a relatively 
low efficiency, the efficiency for a 3-in. pump being 
frequently only from 40 per cent. to 50 per cent. In 
this new design of pump, the special single-bladed 
impeller permits of the relatively high efficiency 
of 65 per cent. being obtained under reasonable 
conditions. 

One of the few heavy-oil engines exhibited this 
year is being shown by the same firm, and is illus- 


| trated in Fig. 3, Plate IX. The engine is a six- 


cylinder model, direct-coupled to a direct-current 
generator, and is representative of a range having 
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from two to eight cylinders. It is an airless-injection 
unit, operating on the four-stroke cycle, and develops 
200 brake horse-power at 500 r.p.m. The bed-plate 
and cylinder trunk casting form a totally enclosed 
oil-tight crank-pit of very rigid design, with large 
inspection doors, as shown, to give convenient access 
to the main bearings and other internal working 
parts. The cylinders are fitted with separate liners, 
which can easily be withdrawn if necessary for 
periodic overhaul. The cylinder covers contain the 
fuel injector, starting air-inlet valve and 
exhaust valve, all of which are mounted in a vertical 
position. As a measure of precaution, the covers 
are fitted with safety valves, which are set to lift at 
1 predetermined pressure. All the valves are fitted 
in loose boxes in such a way that they can easily be 
The exhaust-valve box is 


valve, 


removed for cleaning. 
water-cooled to prevent the valve or spring becoming 
The fuel supply is maintained by a 
evlinder, no distributor 


overheated. 
separate pump to each 
being used. 

The fuel injector is of the spring-loaded type and is 
water-cooled, a gun-metal casing being provided for 
this purpose. The spring pressure can be adjusted 
is required. The injector nozzle is of high carbon 
steel, and is provided with a series of holes through 
which the fuel is forced to ensure effective atomisa 
tion. The governor control can be operated while 
the engine is running, to vary the speed, and is 
stated to be exceedingly sensitive. A heavy fly- 
wheel is fitted, and is provided with teeth on the 
rim for engagement with the hand-turning gear. 
The fuel consumption does not exceed 0-39 Ib. per 
brake horse-power-hour, and the lubricating-oil 
consumption is 0-005 Ib. per brake horse-power-hour, 
it full load Special attention has been given to 
the question of silent running, and apart from the 
usual exhaust silencers, nir silencers are fitted. The 
camshaft is operated by roller chain. 

Another important ¢ xhibit on Messrs. Allen's stand 
is the small direct-current turbo-generator shown in 
Fig. 4, on the same Plate. This machine, which is 
suitable for use as a pilot set in conjunction with 
s large turbo-generator, has an output of 50 kw. 
It is of the single-stage impulse type, robust in 
construction, and is designed to give a high operat 
ing efficiency. The reduction gear incorporated is 
of the single-helical type, with the pinion made 
integral with the shaft, and the turbine rotor is 
mounted on a shaft extension. The speed governor 


is of the centrifugal type, and is driven by a vertical 


Eriru-Roge Sroxer Grate; Messrs. Eriru’s ENGINEFRING 
Company, Limirep. 
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shaft, at the turbine steam end: 
through a worm and wheel, the 
governor operating the throttle valve through an 
oil relay. The overspeed trip-ring and oil pump 
are also driven by the governor shaft. Special 
materials are employed throughout to ensure long 
operating life and absolute reliability. As an 
example, mention may be made of the moving 
blades, which are machined from solid low-carbon 
stainless steel bar, specimens of which can also be 
seen on the stand. The pinion-shaft is made of 
special oil-hardened and heat-treated nickel steel. 
A hand valve is provided to enable the turbine to 
operate economically with either back pressure or 
vacuum exhaust. The steam pressure is 225 Ib. 
per square inch gauge, the superheat is 150 deg. F., 
and the overload capacity is 10 per cent. 

Two new boiler accessories find a place on the 
stand of Messrs. Babcock and Wilcox, Limited, 
Farringdon-street, London, E.C.4. The first 
chain-grate stoker, termed by the firm, the style 
28 stoker. An external view of the grate from the 
stokehold side is given in Fig. 5, Plate IX. From 
this it will be gathered that the front furnace arch 
is dispensed with, and the projection of the stoker 
into the stokehold is considerably reduced. No 
difficulty in securing ignition or obtaining smokeless 
combustion is involved in this construction. The 
grate surface consists of cast-iron links of the drop 
type, all of the same size, and threaded on the bulb 
edge of deep bars which are attached by cleates to 
the driving chains of mild steel. The other end of 
the links rests on bars also secured to the chains and 
the net effect is that of a moving grid-iron structure, 
with its bars across the furnace, the latter being 
covered by the grate links. There are no driving 
strains on the links themselves. Grates up to 30 ft. 
in width can be thus constructed. The rear portion 
of the grate is formed with a curved sloping end, so 
that the four or five end rows of links as they 
approach the wedge-shaped clinker plate, which 
covers the turn-over, form definite steps inclining 
downwards, and the ash and clinker is automatically 
pushed off by a positive action into a hopper leading 
to the ash conveyor. The entrance to the latter is 
covered with quadrant-shaped doors. Alternate 
links as they go round the turn-over, swing more 
than those adjacent to them, and the scissors-like 
action thus set up, effectually clears the air-spaces. 

An advance in design has been effected by con- 
structing the sides of the moving grate quite flush so 


is a 


PLatTE-Type Ark HEATER; MEssRs. 


Bascock anp Witcox, LIMITED. 


that an effective seal is obtained along the edges, and 
jamming is rendered almost impossible. The stoker 
may be used with either natural or induced draught 
and is of the hopper-bottomed compartment type. 
Each compartment has a damper for air regulation 
to the grate links, these being arranged at the bottom 
of the hopper for the easy removal of ashes. The air 
supply is admitted below the return path of the 
chain, the double advantage of cooling the grate 
links and heating the air being thus obtained. The 
air is distributed evenly over the entire surface of 
the grate, due to the arrangement of the air dampers 
across its full width, and the uniformity of the grate 
links. There are no riddling valves, any fine fuel 
or ash falling automatically to an ashpit. The coal 
hopper, fire door and fuel valve are of cast-iron. 
The valve is of segmental form and when fully 
open, seals the front of the grate. It can be raised 
by gearing to provide an open front for banked fire 
conditions, and lighting up. The driving mechanism 
consists of an independent electric motor and a 
variable-speed gear-box with oil-immersed gears 
and shipping clutch. Tests on the new stoker under 
a Babcock and Wilcox boiler rated at an evaporation 
of 60,000 lb. per hour, showed that fuels of very 
varying quality can be effectively consumed on it, 
including low-grade slacks and coke breeze con- 
taining only between 3 per cent. and 4 per cent. 
volatile matter. Firing rates as high as 80 |b. of 
fuel per square foot of grate area per hour, with 
complete combustion, have been obtained, and a 
CO, content of 15 per cent. maintained for long 
periods. 

In addition to the chain-grate stoke 
described, Messrs. Babcock and Wilcox show one 
of the latest examples of the underfeed type, 
ie, an Erith-Roe stoker, fitted with a clinker 
grinder, as made by Messrs. Erith’s Engineering 
Company, Limited, 33, Farringdon-street, London, 
E.C.4. The design of this has been specifically 
based upon experience gained in burning British 
coals of every kind, so that it differs in some material 
particulars from the underfeed stoker used 50 
widely in the United States. The pitch of the 
retorts and their width, for example, are suitable for 
native fuels. Though the example exhibited has 
only three retorts, it will be realised that, as the 
stoker is of unit construction, it can be made te 
suit any desired width of grate. A view of the 
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Fies. 13 To 15. Frrrous * Mrpcet”’ Furnace; Messrs. Brirish REVERBERATORY Furnaces, LIMITED. 
It functions as follows. The axles and studs 


project beyond the chain, in which they are 


firing front of a large stoker is given in Fig. 6, Plate|It may be noted that the Erith-Roe stoker is 


IX, while Fig. 7, page 206, shows the grate as | being successfully operated at sea. 





seen from the back wall of the furnace. The fuelis| A third accessory shown by the firm is the 
fed from hoppers into chambers in front of rams,|} Babcock plate air heater. An illustration of a 
which, by their reciprocating movement, propel it | typical example of this heater is given in Fig. 8, 
through conical openings into the deep grooves | page 206. It is composed of a number of elements of 
seen in Fig. 7, and known as tuyeres and retorts. | standard sizes, assembled as required by the boiler 
The bottom, or pusher, of the tuyere is also given a | conditions, and forming a number of vertical pas- 
reciprocating movement, and, by reason of the form | sages for the flue gases with horizontal passages 


secured by special washers. The projecting part 
engages with a catch on the carriage and draws 
it along so that the gun travels the requisite 
distance. When this is completed the catch is 
depressed by a fixed ramp and disengaged from 
the chain. The carriage is then returned to its 
original position by the action of a spring, any shock 
in operation either way being absorbed by the dash- 








of the plates composing it, feeds the fuel throughout | for the air to be heated, the latter being supplied by 
the length of the retorts, underneath the general|fan. Each element contains a number of closely- 
mass of the fuel bed, which spreads upward over the | pitched vertical plates bolted together with spacing 
tuyere walls into a continuous mass. It is upon| pieces and prevented from buckling by strips wind- | 
the correct formation and operation of the tuyere | ing in and out between the distance pieces. These 
pusher that smokeless combustion depends. strips are arranged vertically in the gas spaces, 
The centre of each tuyere wall is occupied by a | and horizontally in the air spaces so as not to offer 
reciprocating vertical structure known the | any resistance to the respective flows. Gas and air|is designed to deliver a definite quantity to each 
slicing bar, the tunction of which is made clear by| spaces are provided alternately throughout the/| axle. A brush, which can be moved into and out of 
its name. The upper surface of the slicing bar is, | element by joining the sides of adjacent plates for | contact with the chain, is fixed just in front of the 
like that of the wall, made in stepped torm. The the former, and the top and bottom for the latter. | oil gun and clears the nipple of dust just before its 
steps are interlocked, and are renewable, as also are | The framework of the element is arranged to make | engagement. The apparatus is put out of action 
the tuyeres, access being had from the surface of the | an effective seal at the corners of the plates, and| by a lever which withdraws the operating catches 
grate. The metal used for the renewable parts is a|no leakage is possible between the gas and air pas- | from the line of travel of the axles. The complete 
special heat-resisting mixture. sages. Any element can be withdrawn from the | mechanism is duplicated on the other side of the 
British fuels usually require an extension of the | containing casing, the construction of which will be | conveyor, only one side being shown in the figures. 
retort section of the grate to ensure the combustion | clear from the figure, and, as corrosion, should it |The operation of the gun for a period of less than 
of any fuel unburnt in it, and this is provided for| occur, is generally very local in an air heater, a| half-an-hour two or three times a week, has been 
in the stoker by additional grate area, also stepped | defective element can thus be renewed without dis- | found in practice to keep the chain properly lubri- 
and reciprocating. This part of the stoker has also | turbing the remainder of the heater. Cleaning is | cated and a marked economy in oil over hand lubri- 
the tuyere bottoms and the slicing bars, and is fitted | effected by soot blowers. | cation has been observed. 
with controlling air-dampers, separately operated.| Another interesting example of the varied pro-| The extensive display of Messrs. Holman Brothers, 
Over-fire air nozzles, one per retort, each separately | ducts of Messrs. Babcock and Wilcox consists of an | Limited, Camborne, well illustrates the firm’s ex- 
controlled, are fitted to low set boiler stokers to | automatic lubricating device for the chains of bucket tensive experience in producing tools and apparatus 
supply secondary air, if necessary, when burning| conveyors. This latter adjunct of the modern | for mining, quarrying, road-making, &c., compressed 
high-volatile coal. The reciprocating action of the | boiler house may have, as an average, a thousand | air operated appliances being especially prominent. 
three parts is derived from levers attached to the | links in its chain, the joints of which require lubri- |The latest of the products shown is the Newgrip 
mainram. These are to be seen in Fig. 6, and are|cation. This has hitherto been done by hand, a_| drill sharpener, to which some reference was made in 
fitted with a simple method of stroke adjustment. A | lengthy, troublesome and wasteful operation. The | our recent account of the Public Works, Road and 
shearing safety device is also provided. The main new automatic device, which illustrated in| Transport Exhibition. We are now, however, able 
mm has also a safety arrangement in case any | Figs. 9 and 10, Plate X, requires only to be started|to reproduce photographs of the machine, in 
obstruction should find its way into the coal hopper. | and stopped at suitable times, and, in the working | Figs. 11 and 12, Plate X, and can, therefore, give 
The effic iency of large units operating with high fuel| period, applies the lubricant to each axle of the | a more detailed account of it. . It will be understood 
rates is increased by the clinker grinder shown in the | chain while the conveyor is in motion. The axles | that the drills referred to are those used for rock 
foreground of Fig. 7. Thisis situated at the bottom | are hollow and are provided at each end with a| boring, &c., and formed with winged bit which is, 
of a vertical wall at the end of the extension grate. | nipple with which an oil gun is engaged and kept in|in many cases, forged by hand. The Newgrip 
{t consists of a pair of rollers carrying cutters and| contact for the period requisite to deliver the | sharpener is designed to make drills from plain 
‘ranged with their axes parallel between grooved | necessary amount of oil. The apparatus is shown | steel, or to re-set dulled drills, the former operation 
spring-loaded plates. The rollers revolve towards | applied to a bucket conveyor in Fig. 9. The| being carried out, by unskilled labour if necessary, 
the spring plates and carry the large pieces of | oil, which is of a heavy type having a consistency | at the rate of 50 to 120 per hour, according to size, 
clinker which have been dislodged by the slicing | similar to that used in the back axle gear-case of | while a dull drill may be resharpened in one heat in a 
bars, into the space between them and the plates. | motor cars, is supplied to the oil gun from an over- few seconds. ‘The machine is semi-portable, weigh- 
A toggle on the spring loading gear ensures a/| head container through a flexible pipe. This method | ing 500 Ib., and is operated by compressed air at a 
shearing action of the plates. The front of one | of connection is, of course, necessary as the gun has | pressure of from 80 lb. to 100 lb. per square inch. 
tof plates and the back of the other are to be/|to travel parallel with the chain for a time suffi-|The hammer is actuated by a piston, 3} in. in 
ven in Fig. though one set of rolls only is | cient to enable the oil to be discharged. For this | diameter; working in a valveless cylinder. The 
visible, movement to be effected, the gun is mounted on a| latter is mounted on a pivoted L-shaped arm so 
The combustible material discharged with the | carriage sliding on a pair of parallel rods, one of | that it can be used either vertically or horizontally, 
fuse when the clinker grinder is fitted is negligible, | which is provided with a dashpot arrangement. The| both positions being necessary for the production 
while the heat emitted to the furnace by the broken carriage has also a transverse slide, by which motion | of a complete drill. 
clinker and ash reaches a substantial amount when | to and from the axle nipples is effected. The heated end of the steel is inserted in 
‘ow grade coal with a high ash content is burned.’ Details of the mechanism are shown in Fig. 10.'the gripping dies, with the cylinder vertical, 


pots on the inner guide rod. The movement of 
the gun to and from the nipples is effected by a 
bell-crank lever mechanism which transforms the 
longitudinal motion of the chain into one at right 
angles to it. The oil is automatically discharged 
into the nipple upon engagement, and the motion 
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as shown in Fig. 11. Movement of the arm 
into the horizontal position, causes an air 
piston to close the dies and grip the steel with a 
force of 15,390 Ib., when 100 Ib. air pressure is 
used. As the gripping piston only travels 2 in., 
the amount of air used is almost negligible. The 
gripping action is set in motion by a pedal which is 
kept depressed during the upsetting operation. 
The latter is effected by admitting air to the hammer 
cylinder, this operation being controlled by the 
hand lever. The traverse of the hammer brings the 
upsetting dolly on to the steel. The position of 
the cylinder during upsetting, is shown in Fig 
12 Pressure is then removed from the pedal 
nd the hammer is raised to the vertical 
position, a movement which automatically re 
leases the steel. The partly-formed bit is then 
transferred to the lower forming die on the 
nvil in front of the and the hammer 

ain operated to form the wings. Two or three 
repetitions of these two operations are all that is 
correctly formed drill. The 
that be dealt with is 
in diameter and the maximum size of bit is 
Other light forging jobs may be done in the 


machine, 


needed to give a 


maximum size of steel can 
1} in. 
2} in. 
machine by the use of suitable die blocks. 

The extending employment of special cast irons 
for particular purposes is reflected in the exhibit 
of Messrs. British Reverberatory Furnaces, Limited, 
88, Kingsway, London, W.C.2, of an oil-fired tilting 
furnace of an output capacity of 350 Ib. per hour 
for the rapid production of high-grade ferrous metals. 
Che furnace, which is known as the Ferrous Midget 
furnace, is to be found on the stand of Messrs. Shell- 
Mex, Limited, and is illustrated in Figs. 13 to 
15, page 207. The furnace consists of a 
ectangular tank having a special refractory lining 
and a re movable roof, The lining Is 80 arranged 
that specially-skilled 
labour is possible. It is two curved 
steel rails so placed as to keep the centre of gravity 
low and resting on four rollers. The tank is tilted 
for pouring by a handwheel and screw, complete con 
trol being available and little effort being required. 
Che pouring spout is provided with a sliding door, 
through may be introduced, 
slagging effected, and the state of the metal observed 
through all the stages of melting, as in a metallur- 
gical hearth 

The fuel oil is injected by low-pressure air, which 
is preheated to a hizh degree by passing it through 
a double coil of large steel tubes. These tubes are 
carefully treated to enable them to withstand high 
temperatures without damage, and are situated in a 
recuperating chamber on the top of the tank. The 
air is supplied by a motor-driven fan carried on 
brackets attached to the side of the furnace, while 
the oil supply is obtained from an overhead tank 
through a flexible pipe attached to the burner. 
The burner is designed so that the combustion and 
temperature may be controlled effectively, a feature 
which reduces the chances of occlusion, or other 
conditions deleterious to the metal, to a minimum. 
lhe throat opening in the refractory lining is shaped 
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ALFRED Fig. 17. 


to enable the melting operation to be carried out the display and is compiled from actual drop- 


rapidly. The total melting time for a full charge 
yielding 350 Ib. of metal is 55 minutes to 65 minutes, 
the oil consumption being at the rate of 6} gallons 
to 7 gallons per hour. The operation of preheating 
the furnace to melting temperature requires 
40 minutes to 50 minutes, and consumes between 
44 gallons to 5 gallons of oil. A charging door is 


provided at the back of the furnace immediately | 


below the recuperating chamber. 

Messrs. Alfred Herbert Limited, Coventry, occupy 
two stands. The first of these is set apart for 
workshop accessories and engineers’ small tools, 
of which there is a thoroughly representative 
display. The growing popularity of the air-operated 


chuck for machine tools is reflected in two of the! 


latest of the firm’s productions, viz., a bench vice 
and a machine both air-operated. The 
former is illustrated in Fig. 16, above. Its utility, 
particularly for repetition work, scarcely needs com 
ment, the effort and time needed for swinging the 
long lever of the usual screw vice being eliminated. 
a piston and air 


vice, 


The moving jaw is actuated by 
pressure, and closing or opening is effected by the 
movement of a small lever near the fixed jaw. 
This operation is further simplified, when desired, 
by the attachment of a pedal gear to the lever; 
this leaves both hands free for setting the work. 
The traverse of the moving jaw by air is about 
}-in. which allows for reasonable variation in work 
being dealt with, but the maximum jaw opening 
is 54 in. Adjustment to suit different widths can be 
easily made by turning the knob in the front of 
the moving jaw through 90 degrees. Release of 
the knob locks the jaw to the air piston, and the 
} in. gripping motion is then available. With a 
normal air pressure of 80 Ib. per sq. in. the gripping 
pressure is }-ton, but a reducing valve and pressure 
yvauge can be fitted so that this pressure can be 
varied when work which might distort under the 
full power is being handled. Another fitting which 
is recommended is a lubricator on the air supply 
pipe for automatic lubrication of the piston. The jaws 
are provided with renewable steel grips 4} in. wide. 
The depth is 3} in. The air-operated machine vice 
is shown in Fig. 17. The actuating cylinder with 
the operating valve is seen at the right, this part 
being embodied in the The 
jaws are mounted on a separate base bolted to the 
the moving jaw being of considerable 
double slide, an 


more or less base. 
mam one, 
length, and being carried on a 
arrangement which provides a very rigid grip. 
Rough adjustment is made by a screw in the 
moving jaw. The appliance markedly reduces 
the setting-up times for machine tool repetition 
work. 

Messrs. Herberts’ other stand is occupied by 
an example of the No. 6 Atritor ceal pulverising 
machine, motor driven, and shown in operation 
firing a typical forge furnace suitable for heating 
forgings up to about 12 in. square. As this machine 
will be familiar from the descriptions previously 
given in these columns, it is unnecessary to comment 
further on it, but the data below, which accompanies 





Arr-OPERATED MACHINE VICE; Messrs. ALFRED 
HERBERT, LIMITED. 





forging practice may be of interest : 


. Hand Fired. il Fired. | (Pulverised 


Fuel prices per ton 18s 708 2s 
Consumption per 
hour . cwt. 4 2 3 
Fuel cost per hour 38. 7d. 78 ls. 94d 
| Labour cost per hour ls. 2d. 
Power at ld. per 
kw.-hour, cost per 
hour ; 1d. (Steam) | 2d. (Blowers, 5d 
etc.) 
Maintenance, pulver- 
ising plant, per 
hour : id 
4s. 10d 78. 2d 2s. 3d 
Yearly running costs 
based on 3 shifts 
per day, 300 days 
per year, 7,200 
hours 1,740/ 2 580] R10; 





While the use of compressed air for operating 
portable tools has probably decreased in the average 
works on account of the extensive development of 
self-contained electric tools, it is now necessary 
to have a compressor plant in any garage of 
size, for free tyre inflation Assuming a supply 
of compressed air available, it can also be used for 
a variety of purposes such as mist washing and 
engine cleaning. A number of suitable compressors 
for supplying air for work of this type are being 
shown by Messrs. B.E.N. Patents, Limited, 92, 
Tottenham Court-road, London, W.1, together 
with portable spray plants and electrically-operated 
mechanical polishers. Two of the spraying plants, 
operated respectively by electric motor and_ petrol 
engine, are illustrated in Figs. 18 and 20, page 209, 
and a grinding and buffing outfit in Fig. 19, on the 
same page 

The portable spraying set illustrated in Fig. 20 
is designed for operating two guns, and is suitable 
for interior or exterior decorative work, as well as 
industrial uses. It is mounted on 20-in. wire 
wheels with pneumatic tyres, so that it can be easily 
wheeled over uneven ground. The total weight 
is 5} cwt., but the load is balanced over the axle 
to minimise the wheeling effort required. The 
compressor is air-cooled, and has an output of 10 cub. 
ft. per minute, the pressure range of 10 Ib. to 80 lb. 
being under the control of the operator. The valves 
are of the disc type, and both discharge and suction 
valves are easily removed for inspection. They 
are light in weight, operate at low lifts, and have 
ample inlet or outlet areas at maximum speeds. 
The crankcase is split on the crankshaft centre line, 
and is rigidly constructed and provided with two 
inspection covers for bearing adjustments. Both 
the crankshaft and connecting rod are steel drop 


forgings, and the former is accurately ground. The 
small-end bearings are bronze-bushed, while the 
big-end bearings are fitted with die-cast white- 


bronze bearings with shim adjustment. The maim 
bearings are also of die-cast white-bronze, and 
are of exceptionally large size. Lubrication 1s on 
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ELECTRICALLY-OPERATED SPRAYING PLANT; Mgssrs. B.E.N. 
Patents, LIMITED. 


Fig. 18. 














PETROL-OPERATED SPRAYING Set; Messrs. B.E.N. Patents, Limireb. 


Fig. 20. 


the controlled splash system. The pressure is| displacement of 4 cub. ft. per minute. The gun 
controlled by diaphragm. This maintains a uniform lean be continuously operated at 50 lb. pressure, 
pressure for spray painting, but unloads the compres-| and will maintain a fan spray 5 in. to 6 in. 
sor when the air is not being utilised, thus permitting | wide, whether used for cellulose, oil paint or fillers. 
the engine to run light under these conditions. The | The motor develops }-h.p., and drives the compressor 
variation in the spraying pressure is effected by | by an endless V-belt, as shown. The spray pressure 
turning a milled nut. The engine is coupled to|is regulated in the same manner as in the larger 
the compressor through a reduction gear, and is a| unit, and variations in pressure between 10 Ib. 
standard air-cooled model with a fan on the crank- | and 70 Ib. per square inch can be obtained. Apart 
shaft, the air being directed across the cooling | from enabling the unit to run on light loads when the 
fins by a cowl, as shown. The complete plant is | gun is not in use, the diaphragm control prevents 
only 284 in. wide, 57 in. long, and 36 in. high. An| oil pumping, and assists in cooling the compressor 
alternative model is available driven by an electric head and valves. The unit is claimed to be quiet 
motor. |and free from vibration, rendering it particularly 

The electrically-operated unit, shown in Fig. 18, | useful for operation in confined spaces. The com- 
is designed for use with a single spray gun having an | pressor, receiver, and motor are bolted to an all-steel 
«ur consumption of 3} cub. ft. per minute. The | base, as shown, and the set is mounted on rubber- 
‘ompressor is generally similar in design to that|tyred wheels and castors. Rigid handles are 
already described, but is a smaller model with a | provided at each end of the carriage. The weight 
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ELEectTRIC GRINDING AND BurrinG TOOL ; 
Messrs. B.E.N. Patents, Liirep. 
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Fie. 21. Sexir-Apsustinc Pree Joint ; 
Mxssrs. Stanton [RoNwoRKS LIMITED. 


is 24 ewt., the length is 34 in., the width is 20 in., 
|and the height is 30 in. This set can be supplied 
| with petrol-engine drive if required. 

| The type of machine illustrated in Fig. 19 is very 
| useful in an automobile repair shop, as it can be 
employed for a wide variety of operations, including 
grinding or drilling of metals, glass edging and 
| bevelling, and car body and tyre work. The 
| general construction of the machine will be clear 
| from the figure. The motor is of the enclosed type, 
land either alternating current or direct current 
|models can be supplied, the former being of the 
‘repulsion induction type, and the latter shunt 
|wound. The motor is of 4-h.p. capacity, supplied 
|to suit any standard voltage or periodicity. Four 
| speeds, of 825, 1,460, 1,700 and 2,500 r.p.m., are 
available for the tool head, two being obtained by 
altering the position of the belt, and the remaining 
two by interchanging the pulleys on their respective 
shafts. The flexible shaft is 5 ft. 6 in. long, with a 
ye-in. core section. The casing is covered with 
oil-resisting rubber, and the ends are protected and 
strengthened by flat coil springs. The switch is 
of the protected type, with quick make and break. 
The equipment includes a right-angled head and a 
straight hand piece, both fitted with ball bearings, 
together with a variety of discs and mops. 

The high speed and heavy weight of modern 
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road traffic has recently resulted in a number of 
cases of fracture or leakage from the joints of cast- 
iron mains laid below the road surface. Such 
failures may result in serious inconvenience and 
considerable expense, and any means of minimising 
them is to be welcomed. A self-adjusting joint is 
certainly a step in this direction, and its value is 
suggested by the fact that a joint of this type, 
introduced in 1930, by Messrs. The Stanton Iron- 
works Company, Limited, Stanton, near Notting- 
ham, is already used by over a hundred public 
utility undertakings at home or abroad, many of 
whom have already placed repeat orders. The 
joint, which is known as the Stanton-Wilson, is 
illustrated in Fig. 21, on page 209, and when used 
with the Stanton-Delavaud spun iron pipe, is 
particularly suitable for both high and low-pressure 
gas mains, although it may also be used for water 
or sewage mains. It provides for ground move- 
ment and allows for longitudinal expansion, while 
its positive action is claimed to ensure lasting 
tightness, irrespective of internal pressure. 

The jointing material, shown in position in the 
figure, is special lead-protected rubber, and the 
ring is forced into the taper recess by means of a 
cast-iron collar. The latter is provided with lugs, 
having inner helical faces, and these lugs engage 
with lugs of a corresponding shape on the pipe 
socket. By means of a special tool, the collar is 
given a slight axial movement, which compresses 
the ring. The tool employed consists of a toothed 
rack in the shape of a horseshoe which is large 
enough to pass over the pipe, and having projecting 
lugs, which engage with the lugs on the pipe socket. 
Two lugs, with holes through them, are provided on 
the collar, and a short shaft, carrying a pinion, 
which engages with the rack, is inserted in the most 
convenient hole, and is turned by means of a 
square on which a racket lever is fitted, thus causing 
the lugs on the collar to ride up those on the socket. 
In main laying, the joints may be made above 
ground, and the pipeline afterwards lowered into 
the trench. This method is said to be particularly 
suitable where mechanical excavators are used to 


dig the trenches. The use of steel bolts, which are | 


liable to corrode, is avoided, and the cost of the 
finished joint is stated to be no greater than that 
of an ordinary lead joint. The joint permits a 
deflection of 12 in. on a 12-ft. length of pipe. The 
same firm are also showing examples of the Stanton- 
Delavaud spun pipe, and of Stanton cast-iron. 
road sections. The former can be made in 18-ft. 
lengths, which is quite exceptional for a cast-iron 
pipe. The road sections are laid on a concrete 
foundation, and give a permanent non-skid surface, 
which can neither develop pot holes nor disintegrate. 

The part that chromium plating is now playing in 
industry is well illustrated by two of the exhibits 
on the stand of Messrs. W. Canning and Co., 
Limited, 133, Great Hampton-street, Birmingham. 
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Fie. 22. CHROME-PLATING CRADLE; Messrs. W.’°CANNING AND Company, LiMiren. 
whose contents is controlled by a_ thermostat,; Bucyrus, Limited, Lincoln, and is the latest type 
which regulates the steam, gas or electricity supply | manufactured by the firm for shovel, drag line, drag 
as the case may be. The chrome vat is 2 ft. 6 in.| shovel, skimmer, grabbing crane, and crane work. 
long by 2 ft. 4 in. wide and 2 ft. deep, and is sup-| It carries a j-yard bucket, and is adaptable for 
plied with a plating current of 500 amperes at aj either Diesel, petrol, or electric power. The object 
pressure of from 4 to 6 volts. | of the makers has been to produce a machine having 
The same firm are exhibiting a model of a fully | an unusually high working speed with ample power 
automatic nickel plating plant, which consists of | for all requirements, while stability and low main- 
cleaning, swilling, and acid dipping tanks, a plating | tenance have each received careful attention. 
vat and hot and cold swills. The various components | Petrol-engine operation is frequently the most 
of this plant are placed in line in their proper order | convenient, but a Diesel engine generally offers 
and two conveyor chains, running on idler sprockets | greater economy. When fitted, the heavy-oil engine 
and supported by runner bars, are arranged to/is a four-cylinder unit developing 70 h.p. at 90 
move slowly over them. The articles to be plated | r.p.m., and made by Messrs. Ruston and Hornsby, 
are loaded on insulated suspenders, the latter being | Limited. This engine was described in ENGINEER- 
arranged in rows on cross rods, attached to the | ING, vol. cxxx, page 247 (1930). For permanent 
conveyor chains. As each loaded rod approaches|and semi-permanent installations, where cheap 
a vat or tank it is lifted bodily by an auxiliary | electric current is available, the electric drive offers 
transfer chain and lowered into the tank. This | great advantages. 
chain runs at a high speed, so that the time} The power unit is located on the seatings shown 
the articles are out of solution is reduced to a/|in Fig. 24, and drives the main transmission shaft 
minimum and there is little possibility of them | through a flexible coupling and accurately generated, 
becoming dry between the two processes. After | modified Maag tooth gears, mounted and enclosed 





The first of these comprises a model vat, the solution 
tank of which is arranged for steam heating, while | 
the whole system of fume exhaustion and con- 
densation is such that the health of the operator is 
fully protected without the output being reduced. 
That chromium plating has passed the experimental 
stage and is no more difficult to carry out than any 
other form of »lectro-deposition, provided the right 
equipment is installed, is illustrated by the plating 
cradle which we illustrate in Fig. 22, on this page. 
This machine has been produced by Messrs. Canning 
in response to the demand for some means of plating 
small articles with chromium without it being neces- 
sary to wire the various parts, as is essential when the 
usual type of vat is employed. Its main feature, 
as will be seen, is a cradle, in which the goods to be 
plated are placed ani which is supported on counter- 
balanced arms. After loading, this cradle is lowered | 
into the vat and is slowly rocked by a }-h.p. motor, | 
which operates a slotted lever. On completion of | 








passing through the drying-out equipment the|in a heavy cast-steel case, which can be clearly 
suspenders are unloaded from the cross-rods and | seen in Figs. 24 and 26. The steel casting, forming 
the latter are then automatically returned to the | the lower half of the case, carries the bearings for 
loading positions. |the transmission gear shafts, and is extended to 
Each set of transfer chains is driven through worm | carry the bearing at the gear end of the main drum 
gearing from a shaft running the whole length of the | shaft, ensuring permanent alignment of the entire 
plant. This shaft is itself driven by a motor which | gear train from power unit to drum shaft. Each 
also operates the main chains so that synchroniza- | gear shaft in the transmission is carried on two ball 
tion between the two motions is obtained. Copper| bearings. The main transmission clutch, which 
angle-section conductors are placed over the electro- | can be seen in Figs. 24 and 26 on the end of the 
cleaning and plating vats, so that when the cross- | first-motion shaft outside the gear casing, is of 
rods are lifted over the latter, they make contact | the band type. It is of large diameter, and is in 
with slippers. These conductors are connected to | a very accessible position for adjustment or re-lining. 
a low voltage plating dynamo. The various vats | There are two further clutches of the band type 
are designed, so that the articles remain in them for|on the same shaft visible in Figs. 24 and 238, for 
a relative pre-determined time, and though this coupling the first motion shaft to the travelling 
cannot be altered without modifying the plant as a | and swinging gear, which will be referred to later. 
whole, the actual time taken by the work to; The drive from the first motion shaft to the drum 
travel from one end to the other can be varied. Thus | shaft is by the pinion and large spur wheel shown 
if it is desired to increase the time taken for deposi- | in Figs. 24and 26. The shaft carries a large clutch 








the plating operation the cradle is swung clear of | tion, the period of treatment in all the other vats is 
the vat and lowered into the chrome swill, where it | increased in proportion. Heating is effected by 
is rocked by hand by means of the lever shown. | electricity, gas or steam, and when warm nickel- 
After swilling the cradle is again raised and the | plating is being carried out a combined agitating 
articles are emptied by opening a perforated flap. | and filtering apparatus is fitted, so as to keep the 
The fumes evolved during the plating process are | solution in constant movement and free from 
evacuated through a fume duct by an exhaust | suspended matter. 

fan and are recovered in a recovery tank. The vat}; The excavator illustrated in Figs. 23 to 28, 
is heated by a water jacket, the temperature of! Plate XI, is being shown by Messrs. Ruston- 


drum at each end, and the hoisting and derricking 
| drums, which are mounted side by side, as show? 
in the same figures, are engaged as required 
tightening bands on the respective clutch drums. 
| There is a band brake beside each clutch for control- 
| ling the return motions, as shown in Figs. 24 and 26. 
| The two band clutches for controlling the propelling 
|and swinging gear are employed for coupling one 
or other of the bevel pinions, shown in Fig. 28. 

















FEB. 19, 1932.] 


EXHIBITS AT THE BRITISH INDUSTRIES FAIR, 


ENGINEERING. 


BIRMINGHAM. 



































Fie. 36. 


$-H.P. FLame-Proor Moror ; Mgssrs. 
LANCASHIRE DyNAMO AND Crypto, LIMITED. 


Fig. 37. 


S@uIRREL CaGE Motor; Messrs. LANCASHIRE DyNAMO AND 
Crypto, LIMITED. 


the shaft, according to the direction of travel or | grouped behind the centre post, as shown in | economical point of cut-off, &c., can only take place 
swing required. These bevel pinions engage with | Figs. 24 and 26, so that the counterweight can ‘through wear on gear teeth, which is likely to be 
a horizontal wheel below them, the three wheels | be reduced to a minimum. The machine is shown | very small, and the disturbing factor of wear of 
running in an oil-tight gear box. The bevel gears | arranged for dragline work in Fig. 23, but can eccentrics, reversing link and so forth is eliminated. 
are mounted on ball bearings in a strong casting, | be altered to shovel, drag shovel, skimmer, grab- | A single control lever at the side of the winch effects 
which effectively prevents spreading. The horizontal | bing crane or lifting crane operation, by merely | all the operations of starting, stopping, accelerating, 


wheel is mounted at the top of a vertical shaft; | substituting the required 
the latter carries a pinion engaging with the spur- | equipment, and in some cases by changing the , appropriate manipulation of this lever. 
A spur pinion gearing | lagging on the drums. 


wheel shown in Fig. 27. 


alternative front-end | or reversing the engine. Braking can also be done by 
The valve 


The laggings are split, and | gear was described and illustrated as applied to 


into the slewing circle or rack is mounted at the | alternative diameters can be fitted with a mini-| another type of winch, in ENGINEERING, vol. cxx, 


lower end of the shaft. 


As will be seen from this | mum of trouble. 
figure, the spur wheel engages with an idle pinion, | perfect laying of the ropes. 


The drums are tapered to ensure | page 707 (1925). Power is transmitted from the crank- 
It is not necessary to | shaft to the barrel shaft by double-reduction gear. 


which in turn engages with a second large wheel | add any machinery units or extra control equip-| The pinions run in an oil bath and effectually lubri- 
to be seen below the drum shaft in Fig. 26. This | ment for any of the alternative forms. Very careful | cate all the gear wheels while, in addition, there is 
wheel is mounted on a shaft which also carries a| attention has been given to accessibility and to|a considerable amount of splash lubrication from 


pinion at the lower end engaging with the travel- | lubrication, and all the important bearings are of | the cranks which also dip into oil baths. 
The circular slew- | the ball or roller type. There are only two bearings | bearings are provided for the crankshaft, and are 


ling gear on the undercarriage. 
ing rack is concentric with the latter wheel. The 
centre shaft passes through this wheel. The large 


friction brake visible in Fig. 27 is the slewing | bevels for the swing and travelling transmission, 
By engaging this brake, the machine is| the derricking gear, and the track-driving gears, 
Unlike | are all enclosed and run in oil. 


brake. 
prevented from swinging while travelling. 
a jaw clutch, the brake may easily be released, even 
when under load. 

The bevel pinion and wheel on the undercarriage 
are totally enclosed, and are combined with mul- 


Three 


to each shaft, so that binding is impossible. 
| already explained, the spur-gear transmission, the 


As | automatically fed from pockets on the’ hinged 
covers in way of the cranks. ‘The main gear-wheel is 
rendered accessible by removal of the top cover of 
of the bedplate. All the joints are oil and water- 
tight, and the working parts are not only weather- 
proof but are effectively cased in, so reducing risk of 
accident in operation. 

The Lancashire Dynamo and Crypto, Limited, 
Acton-lane, Willesden, London, N.W.10, are exhibit- 


High-pressure 
| grease fittings, piped to accessible points, simplify 
lubrication to all other bearings. The machine is 
constructed of steel throughout. 

Anyone familiar with the difficulties of working 





tiple-jaw clutches by which either or both of the |and maintaining the ordinary steam winch on a 
tracks can be driven at will, the final transmission | ship’s deck swept by heavy seas, will appreciate 
being by open chain. Chocking brakes are also|the invulnerability of the new design of totally- 
provided in the box to hold the machine up to its|enclosed steam trawl winch shown, in addition 


ing a number of their well-known types of alternating 
and direct-current motors, which are being manu- 
factured at their Trafford Park and Willesden works. 
Among these, special mention may be made of their 


work. The boom hoist is operated through the 


'to the exhibits already described, by Messrs. | flame-proof petrol pump motors, which are designed 


sliding pinion shown in the foreground in Fig. 27.| Babcock & Wilcox, Limited, Farringdon-street, | for use on both alternating and direct-current circuits 


The shaft carrying this pinion also carries a worm- 
wheel, which engages with a worm keyed to the 


| London, E.C.4. This winch is illustrated in Figs. | and have an output of 0-5 h.p., at a speed of 1,450 
29 to 35, Plate XII, and is furnished witha pair of |r.p.m. These motors, one of which is illustrated 


small drum, visible in Fig. 25, mounted in the main | barrels of a capacity of 360 fathoms of rope 2} in. | in Fig. 36, above, have been tested and certified as 
frame. The worm gear is totally enclosed, and|in circumference, and outside these with a pair | flame-proof by the Mines Department of Sheffield 


runs in oil. 


An automatic outside band brake is|of warping drums. 


A distinctive feature of the | University. The frame of the direct-current model 


provided and increases the security of the self-| design is that the weight of the winch barrels is | consists of a steel casting with machined faces } in. 
| 


locking worm. 
The revolving frame, of which a view from below 


not carried by the driving shaft. These barrels, | wide, to which the end plates are bolted. These 


| which are of the built-up type with steel hubs, are | plates are also steel castings with similar machined 


is given in Fig. 25, is a single steel casting of great | supported at each end by phosphor-bronze bearings. | faces, while on the outside of tite shaft extension 


rigidity. The side frames are bolted to the casting, 
and are held in alignment by large shear pins. 
The base casting is of deep and heavy section, and 
has bored solid bearings for the axles which carry 
the box-shaped side girders. As already men- 
tioned, there is only one driving shaft with two 
xears below the deck. These run in an oil bath, 
and each part is easily accessible. The roller path 
is kept clear by the passage of the narrow-faced 
track rollers, which squeeze mud and drit from their 
path. The treads on the tracks fit closely together, 
and do not act as rock crushers when travelling. 





The position of the various controls can be seen in 
Fig. 26, and it will be noticed that they are all| wear is avoided on the winch barrel bearings. | before the former wound coils are inserted. The 


conveniently grouped for the operator. 


One of these bearings, as will be clear from the | endplate is a machined spigot, to which the pump 
figures, particularly Figs. 31 and 33, is situated in an|is fitted. The shaft of the motor runs in ball 
external bracket and the other is incorporated in the | bearings, which are held inside and outside by caps, 
side of the gear case. The hub of the barrel is formed | the former having seatings which are 1 in. long. 
beyond this inner bearing with clutch teeth, with | Special retaining sleeves are provided to prevent 
which a sliding dog clutch on the driving shaft | the grease, which is used for lubrication, from 
engages. The shaft itself passes through the centre | creeping along the shaft. 

of the hub, in which it is supported at its outer end! As regards the electrical design, the poles are cast 
by a phosphor-bronze bush in line with the outer | integral with the frame, the field coils being well 
bearing. This arrangement enables the warping | insulated from the latter and coated with hard 
drums to be used while the winch barrels are | shellac varnish to render them impervious to mois- 
stationary, and, in consequence, not only is there ture. The armature stampings are mounted direct 
considerable economy of power but unnecessary | on the shaft, while the slots are insulated with mica 


All the | Either barrel can be used alone, or both together, | whole armature is doubly impregnated in vacuo, 


levers toggle in, so that they do not require to be|or the warping drums alone. Each barrel has a/|and special attention has been paid to rendering 
held. The arrangement of the cab, which is| separate clutch and hand-operated reversing gear, | the windings both dirt and moisture proof. The 


completely enclosed and provided with glazed | as well as a hand-operated hand-brake. 


windows, as shown in Fig. 23, enables a full view | 


commutator segments are built up of hard-drawn 
The engine has two cylinders, 7 in. in diameter | copper and are separated from each other by pure 


of the work to be obtained, and not merely of the | by 12 in. stroke, with a single rotary valve between | amber mica, while they are insulated from the hub 


boom and bucket. The windows can be opened in | them, driven by bevel wheels from the crankshaft. | by a micanite sleeve and cones. 
warm weather. The whole of the machinery is | Any change in the original setting of the valve for | is of the lever pattern box type, and is fitted to an 


The brush gear 
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adjustable rocker on a machined seating. The | 
terminals by which connection is made to the outside 
circuit are enclosed in a recess in the frame casting, 
and consist of stems which are insulated by mica 
bushes and washers. The general design is such / 

that the machines are found to operate satisfactorily i ‘ 
in gas-laden atmospheres. The alternating-current | 

unit is of similar design, the commutator and brush 
gear being, of course, omitted. 

The same firm are showing examples of their 
standard Tefco squirrel-cage motor, whose con- i 
struction will be gathered from Fig. 37, page 211, but 
whose design is already sufficiently well enough 
known not to require detailed description. They are 
also exhibiting a gas-works motor with a continuous 
output of 3 h.p. at 900 r.p.m., as well as a unit 
which is fitted with the olosed air circuit system of 
ventilation. When this system is used, the motor is 
mounted on a box bed-plate, which is fitted with a 
radiator. This radiator, which is of the surface 
type, and is constructed of heavily-galvanised 
sheet steel, is made up of a number of straight 
passages, which are connected together alternately 
to form two groups. One group communicates 
with the interior of the motor, thus forming a closed 
cirouit in which the air is circulated by the rotor 
or armature fan, while a second fan, attached to the 
motor shaft, draws air from the atmosphere and 
circulates it through the other group of passages 
in the opposite direction to the air flow in the first. 
It is then dischagged through one end of the box 
bed-plate, the cther end of which is closed by a 
cover plate. The removal of this cover plate enables 
the whole of that part of the system, which is open 
to the atmosphere, to be cleaned. 

Mention may also be made of the Lancashire- 
Urypto electric refrigerator, several examples of 
which are being exhibited at this year’s Fair. 
These consist of two main compartments, the lower 
of which houses the mechanical unit. This unit 
can be removed complete in a few minutes. It 
may be added that to reduce the number of times 
the motor is started and stopped, the evaporator 
coil is immersed in brine to ensure a better accumu 
lation of cold. The base of the compressor con- Fie. 40. 
stitutes the liquid receiver and the cooling fan runs 
inside the condenser coils. The compressor is 
of the reciprocating type, and the expansion valve 
between the receiver and the evaporator is controlled | and is designated by the builders the “ Cantar” jnated by the ingenious expedient of keeping the 
by a diaphragm. bitumen sprayer No. 5. The choking of the pumps, | pump working continuously, instead of opens 

An interesting bitumen spraying machine is’ pipes, &c., in spraying machines dealing with heavy | when the spray has to be temporarily discontinue . 
shown by Messrs. Bristowes Machinery, Limited, | coating material, such as bitumen, has hitherto | When this is necessary, the movement of @ lever 
St. Stephen's House, Westminster, London, 8.W.1. been a source of considerable trouble, but in the | cuts off the pump suctions from the melted material 
his is illustrated in Figs. 38 to 40, on this page, Cantar machine this difficulty has been elimi-| and at the same time connects them up to the flue, 
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Fics. 38 to 40. Brrumrnous Sprayer; Messrs. Bristowes MACHINERY, LIMITED. 
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Fie. 41 
T. Avery, LiwitTep. 


from which they then discharge hot gases through 
the spraying pipes and nozzle, thus keeping the 
whole of the spraying mechanism clear and at a 
working temperature. The boiler is oil-fired by 
compressed-air burners, and, in consequence, the risk 
of introducing soot or ash into the pumps and pipes 
is eliminated. The pumps and air-couwpressors are 
driven by a 2-h.p. petrol engine. It may be noted 
that Figs. 38 and 39 show a machine with hand- 
operated pumps. The power-driven machine is, 
however, that exhibited and generally used on 
spraying operations of any considerable scale. It 
is shown in Fig. 40. 

The engine and air compressor are carried on a 
bracket at the front of the machine, and drive, 
through spur gearing, a shaft situated along the 
side of the boiler. The shaft is terminated by a 
disc crank, to the pin of which a lever operating the 
pumps is attached. This lever can be disconnected 
when it is desired to use the hand lever which is 
to be seen at the right of Fig. 40, and can be easily 
identified in Fig. 38, which should also be referred 
to for the pump control mechanism. This consists 
essentially of a lever attached to a bar connected 
to the levers of the two valves, on the suction 
pipes in the boiler, and that of a cock on a pipe 
connected to the flue space under the boiler. The 
pumps, having a pair of rams, are arranged hori- 
zontally. The heating arrangements and general 
construction of the machine do not call for 
description, but the method of operating may 

commented on. The boiler is filled to about 
two-thirds of its capacity with bitumen fragments 
and is heated until this is melted and reaches a 
temperature of 400 deg. to 450 deg. F., as shown 
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Fies. 42 anp 43. OPprTicaL 
PyRoMETER ; Messrs. Foster 
INSTRUMENT COMPANY. 


steelyard, together with two 
sliding poise weights at the 
left-hand end as shown. The 
steelyard is scaled up to 2} cwt. 
by 1 Ib. divisions. 

To use the machine for 
counting a number of articles, 
the container, if any, is first 
placed on the platform and 








B n its weight obtained by moving 

asl A : the two poises until the dial 

ee pointer registers zero, the lower 

poise giving a fine adjust- 

ment. The articles are then 

by a built-in thermometer. The lever is then pulled | put in the container, and the pointer will indicate 


over to admit hot gases to the pump, spraying pipes 
and nozzles. When these are heated up, the reversal 
of the lever will admit the melted bitumen to the 
pumps and work can be commenced. If spraying 
is discontinued for a short time only, the pump 
is run on the hot gas as at starting, but if a longer 
period of idleness is probable it is sufficient to work 
the pumps on the gases for such time as is necessary 
to clear the pipes, &c., so that they may be ready 
for re-starting. 

The weighing and computing machine illustrated 
in Fig. 41, on this page, is shown by Messrs. W. & T. 
Avery, Limited, Soho Foundry, Birmingham. It 
should prove exceedingly useful when dealing with 
repetition work, or in any stores or packing depart- 
ment where large numbers of small articles have to 
be weighed or counted. Actually the machine can be 
used for ordinary weighing, for counting a number of 
articles on the basis of the weight of one, for com- 
puting the weight of a number of articles on a similar 
basis, and for obtaining the variation in the weight 
of repetition pieces from the weight of a master 
specimen. The readings are directly obtained in 
every case, and the personal equation is practically 
eliminated. It will be noticed from the figure that 
the dial is provided with an outer and an inner scale, 
the former being graduated to 5 cwt. by divisions of 
1 lb. This scale gives the weight of articles placed 
on the platform in the usual way. The inner scale is 
graduated to 5 lb. by divisions of 4 oz., and registers 
the weight of articles placed in the left-hand scoop 
shown in the figure. There are two further scoops, 
one at the right-hand end of the steelyard, and 
another suspended from a sliding carriage on the 








their total weight on the outer dial scale. The next 
step is to take out a number of articles from the con- 
tainer and to place them in the right-hand scoop 
until the pointer is brought back to zero, Each 
article in the scoop is then equivalent to either half- 
a-gross or 100 in the bulk, machines to give either 
ratio being obtainable. Unless the whole batch 
happens to contain an even multiple of 72, it will 
not be possible to place a number of articles in the 
right-hand scoop to bring the pointer back exactly 
to zero. In this case, a single article is placed in the 
middle scoop on the steelyard, and the scoop is 
then traversed along the steelyard until an exact zero 
reading is given. The number of articles indicated 
by the horizontal scale reading must then be added 
to the number of half gross to obtain the total. In 
some cases, it may be more convenient to retain a 
number of articles in the scoop, and count successive 
batches placed on the platform by their means, 
rather than by withdrawing a few samples from each 
batch, placing them in the scoop, and returning 
them to the batch after counting. Machines can 
be supplied for this method of operation, if preferred. 

To compute the weight of a number of articles 
from a single specimen, the article is placed in the 
left-hand scoop, and the reading on the outer dial 
scale then gives the weight of either half-a-groes, or 
of 100, according to the type of machine. If it 
should be desired to ascertain the weight of say, 24 
gross of articles, with a machine of the former type, 
five articles would be placed in the scoop, and so on. 
To utilise the machine for unit averaging, a master 
specimen is placed in the left-hand scoop, and 
the weight on the inner dial noted. Any number 





EXHIBITS AT 











« "te 


———— SSS eeseee. = 
’ 
tm 


" 


*‘seleleretects 


CometnepD Humipiry AND TEMPERA 
Messrs. CAMBRIDGE INsTRI 
LIMITED 


Fie. 44 
ruRE RECORDER; 
MENT COMPANY 


in then be checked in turn. If, say, 
small received into are recorded 
by weight of batches, and it is required to estimate 
the approximate number in each batch, the average 
weight of can readily be obtained by 
using the machine in the same way, and good average 
samples selected for use in the ratio scoop. 

Messrs. Foster Instrument Company, Letch- 
worth, are exhibiting a complete range of electrical 
instruments for the measurement and control of 
heat, including thermo-electric, radiation and optical 
pyrometers, resistance thermometers, automatic tem 
perature controllers, and surface pyrometers. The 


of specimens « 


castings store 


specimens 


with these instruments, as they have been described 
from time to time in our columns. In our issue of 
January 15 last, mention was made of the new range 
of surface pyrometers, and these are being demon- 
strated at the exhibition together with a new 
Foster light portable optical pyrometer. This 
should be of considerable interest to works managers, 
metallurgists, and chemists requiring a light, 
robust, and at the same time extremely accurate 
instrument which car be conveniently 
around the works for obtaining “ snap ” readings. 
This instrument, which is illustrated in Fig. 42, 
‘disappearing filament” type 
in which the brightness of the hot body is com- 
pared or matched with the heated filament of 
a standard lamp in the body of the telescope 
through which the hot body is viewed. A diagram 


page 213, is of the 


The rheostat R, mounted in the instrument body, 
is used to vary the amount of current passing 
through the lamp filament F. To secure extreme 
sensitivity and accuracy, this lamp filament is 
made one of the arms of a Wheatstone Bridge, using 


THE 


majority of our readers will be acquainted already | 


carried | 


showing the circuit arrangement is given in Fig. 43. | 
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Frias. 45 anp 46. PorTrenTioMEeTRIC REGULATOR; 
Messrs CAMBRIDGE INSTRUMENT COMPANY, 


LIMITED. 


* Resilia ” 
the 


| the milliammeter M, which is of the 


| vibration and shock-proof construction, 


as 


| bridge galvanometer. The other resistance arms 
| A, C, and D, are of a material which does not 
lalter its resistance with change in the current 


flowing, and the filament, the resistance of which will 
change according to the position of the rheostat, 
will throw the bridge out of balance. It will 
|accordingly be seen that the scale of the milli- 
| ammeter can be calibrated in terms of temperature. 
| By an ingenious construction, the standard lamp 
| and the resistances A, C, D, together with the 
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| calibrating resistance E, are associated in a single | 


unit known as the “lamp-bridge unit,” which is 
| made detachable from the rest of the instrument by 
four screws marked w, z, y, and z. This arrange- 


ment enables any number of lamp-bridge units to | 


be used for the particular temperature range of any 
| milliameter, a great convenience, as a spare unit 
|can always be kept available and quickly inserted 
| should the standard lamp be accidentally destroyed 
|or damaged in any way. The battery B is in a 
small metal case with switch, and is connected to the 
instrument by a short length of flexible cable ; it can 


| effective working or preservation. 


accordingly be carried about in the pocket, while | 


| the instrument is provided with a strap so that it 
can be slung over the shoulder when not actually 
being used. The three units comprising the com- 
plete instrument can be seen in Fig. 42. These 
instruments are available in a number of ranges, 
both single and double range types being available, 
in every case a monochromatic red glass is included 
which prevents dazzle, and also cuts out any colour 
differences between the.lamp filament and the hot 
body, thereby ensuring that accurate results can 
| be obtained even by a colour blind person. 

Messrs. Cambridge Instrument Company, Limi- 
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Fia. 47. REsIstaANCE THERMOMETER ; 
MRssRs. CAMBRIDGE INSTRUMENT 
Company, LIMITED. 
ted, 45, Grosvenor-place, S.W.1, are showing 


a wide range of instruments for temperature and 
humidity recording and control, including the auto- 
matic temperature regulator described in ENGINEER- 
ING, vol. exxiv, page 319 (1927), and the humidity 
indicator and recorder described in ENGINEERING, 
vol. exxxii, page 5 (1931). Three instruments, 
shown by the firm, which we have not previously 
described, are illustrated in Figs. 44 to 47, on this 
page. The combined temperature and humidity 
recorder illustrated in Fig. 44, is designed to produce 
simultaneous records on one chart, and is of par- 
ticular value in connection with the manufacture 
and storage of such products as textiles and tobacco, 
which require definite atmospheric conditions for 
It is also useful 
in such public buildings as cinemas, to form a check 
on the ventilating system. The recorder is provided 
with two independent pens as shewn, which move 
over a chart calibrated in degrees of temperature and 
also in terms of relative humidity. The temperature 
recording mechanism is of the mercury-in-steel 
type, and has a sensitive bulb fitted immediately 
below the instrument case. This bulb is provided 
with radiator fins to increase the exposed area, as 
shown, and renders the instrument quickly re 
sponsive to small changes in temperature. 

In order to record the humidity, advantage 15 
taken of the property of goldbeaters’ skin, which 
varies in length with the hygrometric state of the 
atmosphere. It has been demonstrated that these 
variations in length are accurately repeatable if 
the skin is maintained under definite conditions of 
tension. In the actual instrument, two strips of 
goldbeaters’ skin are stretched side by side within 
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the perforated cylinder, shewn in the figure project- 
ing downwards from the base of the recorder. The 
lower end of each skin is rigidly attached to the 
bottom of a frame inside the cylinder, while the 
upper end is fixed to a link mechanism within the 
instrument case. The link mechanism is in turn 
connected with the humidity-recording pen. The 
chart indicates percentage relative humidity, and 
the standard instrument has a humidity range of 
30 per cent. to 100 per cent. saturation, the system 
not being suitable for humidity conditions below 
30 per cent. The temperature range is usually 
supposed to cover atmospheric conditions, but can 
be made to suit almost any requirements. 

The potentiometric regulator, illustrated in 
Figs. 45 and 46, is capable of making and breaking 
electric currents up to 10 amperes at 250 volts, 
sufficient to operate switches or motor-driven 
valves without the use of an intermediate relay. 
It may be used in conjunction with a thermo- 
couple, resistance thermometer, or other means 
whereby the temperature or other condition to be 
controlled is measured. When used with thermo- 
couples, the instrument can be supplied to control 
temperatures at any point over the standard ranges 
0 deg. to 800 deg. C., 0 deg. to 1,000 deg. C., 0 deg. 
to 1,200 deg. C., and 0 deg. to 1,400 deg. C. Instru- 
ments can, however, be calibrated if required for 
practically any range from — 200 deg. C. to 
1,700 deg. C., or specially open scales can be 
provided. In instruments used with thermocouples, 
provision is made whereby variations in the cold 
junction temperature are automatically compen- 
sated. 

The accuracy of regulation of an instrument 
having a range 0 deg. to 1,000 deg. C. is such that 
the control switch will be operated with a variation 
from the desired point of only 1-5 deg. C. The 
control switch is a mercury tube of robust design, 
which is arranged to make or break contact by a 
mechanical device controlled by the movement of 
the galvanometer pointer. The power for operating 
the switch mechanism is obtained from the small 
motor seen on the right of the instrument in both 
figures. The motor is usually arranged for 230 
volts, 50 cycles alternating-current, but it can be 
supplied to run off any standard alternating-current 
or direct-current mains. 

Referring to Fig. 45, it will be seen that there is a 
central rod passing through a guide hole near its 
centre. At the top, this rod is hinged to a clamping 
jaw, and at the bottom, it terminates in a shoe- 
piece. The clamping jaw is periodically raised, 
and when this movement occurs, the galvanometer 
pointer is clamped between the jaw and one or 
other of the two bell-crank levers which can be seen 
in the figure on each side of the central rod. One 
or other of the levers, depending on the direction 
in which the galvanometer needle has moved, will 
then be raised slightly, and this has the effect of 
tilting a Tee-piece, in one arm of which the guide 
hole for the central rod, already referred to, is 
drilled. This in turn tilts the rod in the same 
direction, and when the rod falls, the shoe-piece on 
its lower end comes into contact with one of two 
projections on a pivoted bracket carrying the 
mercury switch. The latter is therefore tilted 
over, making or breaking the circuit controlling the 
supply of heat. It will be clear that if the galvano- 
meter pointer was deflected in the opposite direction 
when the central rod lifted, the mercury switch 
would be tilted the other way. Normally, the 
mercury switch is provided with only two contacts, 
but if desired, a two-way tube with a common 
centre contact can be fitted, by means of which one 
circuit can be closed when the temperature is too 
low, and another circuit closed when it is too high. 
A scale and pointer are provided on the cover, as 
shewn in Fig. 46, enabling the control point to be 
set, and altered as desired, the adjustment being 
mace by means of a removable key. If it is desired 
to read the actual temperature at a time when the 
galvanometer pointer is deflected, this can be done 
by slightly rotating the scale and adjustment key. 

We may close our description of Messrs. Cambridge 
Instrument Company’s exhibit by a brief reference 
to the resistance thermometer shewn in Fig. 47. 
This represents one of the newer types of dis- 
tance thermometers for air temperature, and, as 
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will be clear from the figure, is of the rosette | Engineers in 1919 and, after acting as chairman of 


form. 


wires drawn into copper sleeving and wound into 
This is equivalent to a large surface of 


a spiral. 
bulb for exposure to the air temperature, giving a 
quick-acting thermometer. 


THE LATE SIR ARTHUR DUCKHAM. 


Tue death of Sir Arthur McDougall Duckham, 
which occurred on Sunday, February 14, at the early 
age of fifty-one deprives industry generally, and 
especially that branch which is concerned with the 
carbonisation and other treatment of coal, of an 
energetic and farsighted leader, who in these difficult 
times is likely to be sorely missed. 

Arthur Duckham was born on July 8, 1879, and 
received his early education at the Blackheath 
Preparatory School, and at King’s College, London. 
He then served a three years apprenticeship under 
Sir George Livesey, and at the age of twenty was 
appointed an assistant superintendent on the staff 
of the South Metropolitan Gas Company at their 
Old Kent road works. After acting for two years 
in this position he obtained the post of assistant 
engineer to the Bournemouth Gas and Water Com- 
pany under Mr. H. W. Woodhall with whom he thus 
established a livelong association, and with whom he 
worked to improve existing methods of gas manu- 
facture. The result of these investigations was the 
well-known Woodhall-Duckham retort for the con- 
tinuous carbonisation of coal, which is now used 
for treating about half the coal at present handled 
in British gas works. During this time he was also 
responsible with Mr. Woodhall for the design of the 
Poole gas works and for the construction of a water 
pumping station at Wimborne. In 1906, the success 
of the retort led to the establishment of the first 
of the Woodhall-Duckham companies which, in 
addition to carbonisation questions, are now con- 
cerned with the manufacture of kilns and ovens. 
Although the developments with which Duckham 
was concerned involved much experimental work 
at high temperatures and was not unattended by 
disappointments, success early was achieved, and 
the name of Duckham began to be connected in the 
industry with efficiency in works construction. 

A not unnatural outcome of his reputation was 
Duckham’s appointment in 1915 to the Panel of 
Experts in the Munitions Department, an appoint- 
ment which began his connection, in an advisory 
capacity, with many governmental excursions into 
industrial questions. Thereafter, he became in 
succession, Deputy Controller of the Munitions 
Department, Deputy Director-General in charge of 
machine guns and rifles, Chairman of the Advisory 
Committee to the Minister of Munitions, member of 
the Council of the Ministry in charge of aeronautical 
supplies, mechanical warfare and machine tools, 
Director-General of Aircraft Productions, member of 
the Air Council and chairman of the War Cabinet 
Priority Sub-Committee. During the time he was 
in charge of the production of small arms ammuni- 
tion, he superintended the design of the Government 
brass rolling mills at Southampton, and devised a 
new form of muffle for annealing. He also designed 
a large explosives factory for the Aetra Explosives 
Company of New York. 

In 1919, Duckham was appointed one of the repre- 
sentatives of other industries on the Coal Commis- 
sion presided over by Lord (then Lord Justice) 
Sankey, and submitted a minority report, signed 
only by himself, in which, while favouring State 
ownership of mineral rights, he objected to the 
nationalisation of the mines as likely to lead to 
calamity. He also put forward a scheme for the 
amalgamation of colliery interests in the several 
districts in the form of statutory companies. In 
1928, he was placed at the head of an economic 
mission to Australia in response to a request from 
the Commonwealth for a party of leading indus- 
trialists to consider the promotion of Empire trade 
and the development of the vacant lands. The 
resulting report criticised the growth of foreign, as 
opposed to British, trade in that country. 

Sir Arthur was made a Knight Commander of the 
Bath in 1917, and became a Knight Grand Cross of 
the Order of the British Empire in 1929. He was 
elected a member of the Institution of Civil 





It consists simply of the covered platinum | the promotion Committee, became first president 


of the Institution of Chemical Engineers in 1923. 
He had also been president of the Society of British 
Gas Industries, and of the British Export Society, 
besides being chairman of the committee set up by 


|the Government to advise on applications from 
| public utility undertakings for assistance under 


Part I of the Development (Loan Guarantees and 
Grants) Act, 1929. A little more than a year ago 
he was elected deputy president of the Federation 
of British Industries with a view to his becoming 
president during 1932. 





THE LATE MR. J. D. TWINBERROW. 


MECHANICAL engineers will hear with great regret 
of the death, which occurred on Wednesday, the 10th 
inst., of Mr. James Denis Twinberrow. The occurrence 
which in itself was tragic by its suddenness, will strike 
many of his friends as the more so by the fact that 
only a fortnight previously he had read an excellent 
paper before the Institution of Mechanical Engineers 
in London, which was in course of being repeated at 
some of the provincial centres. 

Mr. Twinberrow was born on October 9, 1866. He 
was educated at Hanley Castle Grammar School, and 
subsequently attended technical classes at the Durham 
College of Science, Newcastle, and the Firth College, 
Sheffield. He served his apprenticeship under the 
late Mr. T. W. Worsdell, commencing this in 1884, 
while Mr. Worsdell was still locomotive superintendent 
of the Great Eastern Railway. When Mr. Worsdell 
transferred in 1886 to the North-Eastern Railway as 
locomotive superintendent, Twinberrow left the 
Stratford Works and went up to Gateshead. On the 
completion of his apprenticeship in 1889, he was taken 
into the drawing office, and was subsequently attached 
to the inspecting staff. 

Although Mr. Twinberrow is best known for his work 
in connection with railway rolling-stock, his early 
appointments were not in this connection. He was 
for about a couple of years engineer and manager at 
the Pembrey Copper Works of Messrs. Elliott’s Metal 
Company at Burry Port, where he was responsible for 
extensions, including electro-deposition plant, special 
plant for pumping cupric sulphate, ore-crushing and 
furnace-charging machinery, &c. His next appoint- 
ment was as engineer and manager of the Bridge- 
street Works of Messrs. Allen, Everitt and Sons, 
Limited, Smethwick, where he was responsible for 
new plant for the manufacture of tubes, &c. He was 
also responsible about this time for extensions and 
hydraulic plant for the Hydraulic Engineering Company 
Limited, Chester. -From 1892 until 1897 he was 
manager of the Patent Axle-Box and Foundry Company, 
Limited, Works, at Saltley. 

In 1897 he entered into partnership with Mr. G. H. 
Sheffield, as consultants in connection with the design 
of engineering plant, and more particularly rolling-stock, 
and generally on the subject of railway transport eco- 
nomics. From 1905 till }910 he was in charge as chief 
draughtsman of the designing work for the Carriage and 
Wagon Department of the North-Eastern Railway. 
He was an ardent advocate of large-capacity wagons, 
and was concerned with the movement on that system 
to substitute 20-ton vehicles built of steel for the 
smaller wooden types then common, but he did not 
think things should stop there, though he admitted 
that the high-capacity wagon could not be universally 
adopted in this country. 

In 1899, Mr. Twinberrow contributed an article to 
this journal on high-capacity wagons for mineral 
traffic,* and in 1900 he read a paper before the Institu- 
tion of Mechanical Engineers on the capacity railway 
wagons as affecting transport, in which the argument 
led up to the advocacy of vehicles of larger capacity. 
This was followed up by a paper submitted to the 
Institution of Civil Engineers on the construction of 
railway wagon stock of steel and of larger capacity 
than the small wooden units then common. This 
paper was taken with two others in 1903, and the 
group, of which Mr. Twinberrow’s certainly formed not 
the least interesting, elicited a considerable amount of 
discussion and subsequent correspondence. English 
railways were at the time experimenting with bogie 
and hopper stock, already in considerable use in the 
Colonies and abroad. Mr. Twinberrow strongly 
advocated the extended use of hopper wagons, and 
his papers contained designs for such vehicles of high 
capacity. 

Mr. Twinberrow had already contributed to the 
Institution of Civil Engineers a paper entitled ‘* Flexible 
Wheelbases of Railway Rolling Stock.” For this he 
had been awarded a Miller Prize. His latest contribu- 
tion to the Institution of Mechanical Engineers, on 
“The Mechanism of Electric Locomotives,” will be 


* ENGINEERING, vol. Ixvii, page 752 (1899). 
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too fresh in the minds of our readers for it to be 
necessary ‘for us to deal with it. Besides these con- 
tributions Mr. Twinberrow was a frequent contributor 
to discussions on such matters as he was interested in, 
and though to some extent handicapped, in the matter 
of delivery, as a speaker his remarks invariably added 
material of value owing to the care and thought he 
brought to bear on his analysis of points arising in 
design. 

At one time and another he contributed articles 
and correspondence to the columns of the technical 
press, and we have frequently published matter from 
his pen. In recent years, for instance, we printed an 
article analysing the various methods of transmitting 
the drive from the motors to the wheels in electric 
locomotives ; another was concerned with the breakage 
of locomotive and bogie side frames, and a third with 
the impact of gears in nose-suspension traction motors. 
These were subjects which he also referred to in his 
recent paper before the Institution of Mechanical 
Engineers. Mr. Twinberrow joined the staff of the firm 
of Messrs. Merz and McLellan in 1913, as assistant 


engineer for traction, but he retired from this in 1930 


to re-engage in private consulting practice. 
He had a wide knowledge of applied mathematics 
and graphical statistics, which he combined with a 


practical inventive faculty which led to many solutions | 
He was well versed in the | 


of mechanical problems. 
classics, and was possessed of a philosophical and 
tolerant outlook on life. 

He was a Whitworth Exhibitioner of 1889, became 
an associate-member of the Institution of Civil 
Engineers in 1893, and a member of the Institution of 
Mechanical Engineers in 1902. 


THE LATE PROFESSOR W. H. 
WATKINSON. 
We regret to record the death of Professor William 
Henry Watkinson, which occurred at Bromborough 
on Sunday, February 14, at the age of 71. 


of two of the Atlantic submarine cables, and during the 
latter part of his working life at Liverpool, was the 
prime mover in an effort which resulted in the building 


and equipment of the Harrison-Hughes Laboratories, | 
and in the foundation of the Alexander Elder chair of | 
Naval Architecture, and the Robert Rankin chair of | 


Thermo-dynamics in the University of that city. 


William Henry Watkinson was born at Keighley, | 
Yorkshire, and after attending an elementary school, | 
| Scotland Technical School. 


was for a period engaged as a half-timer in a mill in 
that town. 
the machine and tool-making departments of Messrs. 
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In his | 
early days, as a pupil «f Kelvin and Fleeming Jenkin, | 
he was engaged in the manufacture, testing and laying | 


Later on, he served his apprenticeship in | 
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Messrs. Samuel Clayton and Company, 


man by 
In 1881, he went to Glasgow, where he 


Bradford. 


obtained an appointment with Messrs. Anderson and 
| 


Munro, and a year later entered Lord Kelvin’s (then 
Sir William Thomson) laboratory, where he continued 
his studies. It was during this time that he was 
engaged on the submarine cable work to which allusion 
has already been made, and on its conclusion he became 
a lecturer to the Honours classes in Engineering at the 
Glasgow Technical College, a branch of work with 
which he was connected for the rest of his life. 
this time, he held the Thomson Research Scholarship 
and obtained a Whitworth Scholarship in 1886. 

In 1888, he was appointed lecturer in Engineering 
and Director of Workshops at the Central Schools, 
Sheffield, and in 1893 again returned to Glasgow as 
Professor of Engineering at the Glasgow and West of 
After holding this position 
for twelve years, he was, following Dr., Hele-Shaw, 
appointed Harrison Professor of Engineering and 
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| University of Liverpool, retaining these appointments 
| until his retirement with the rank of Emeritus Professor 
pose six years ago. In addition to the work we have 
already mentioned, Professor Watkinson conducted a 
| number of researches into the problems of combustion 
and the transmission of heat, and carried out investiga- 
tions on the design of water-tube boilers, superheaters, 
and air-heaters, the results of which were embodied 
in papers which he read before the Institution of 
Naval Architects and other bodies. He was also 
| associated with pioneer work on gas engines. 

Professor Watkinson was elected a member of the 
| Institution of Mechanical Engineers in 1890, and had 
|served on the Council as Chairman of the North- 
Western Branch. He was also a_past-president 
|of the Liverpool Engineering Society and had 
served on its council for 21 years. 


THE SPEED REGULATION OF 

THREE-PHASE CRANE MOTORS. 

Acarnst the many advantages of the change-over 
to alternating current supply which is now almost 
generally taking place, must be set the difficulty of 
obtaining good speed regulation on the motors which 
are used for such purposes as driving hoists or cranes. 
The achievement of good speed regulation in this 
particular field is, in fact, so difficult that the continued 


P. Smith and Sons, and was then engaged as a draughts- | Director of the Walker Engineering Laboratories in the | employment of direct-current motors is often advocated, 
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even when this would necessitate the installation of con- | current working allows the speed to be reduced, where 
verting plant with a consequent increase in capital costs, | necessary, while for the remainder of the travel it can 
and a reduction in efficiency. These disadvantages are | be increased to a value considerably in excess of normal. 
also present if the Ward-Leonard system is used, and| Both these methods, however, give poor speed 
are, in fact, not altogether compensated by the excellent | regulation on low loads and, to overcome this and the 
regulation that can undoubtedly be obtained in this| other disadvantages we have referred to above, an 
way. It has been suggested that when three-phase | arrangement has been devised by Mr. A. Booden, 
motors are employed, regulation would be assisted by | and has been patented by him and by the Heemaf 
the employment of slow hoisting speeds, but this gives Company, Hengelo, Holland. This arrangement, it is 
so low an overall efficiency that it is not economically | claimed, enables cranes equipped with three-phase 
sound to employ it. Some improvement in the | motors, to be controlled as easily as those on- which 
normal speed characteristics is also possible if an |direct-current motors are used. The equipment em- 


extra hand-operated brake is fitted, but the results 
obtainable in this way largely depend on the skill of 
the driver. Moreover, the method cannot be utilised | 
on travelling cranes. In practice, therefore, the speed | 
of three-phase crane motors is usually regulated by | 
employing either over-synchronous or reverse-current | 
lowering. In the first case, the motor is run as an} 
asynchronous generator and, as it only begins to| 
generate when its speed exceeds that of synchronism, 
close regulation is impossible. Another disadvantage | 
is that when the controller is on the first lowering | 


ployed is shown in position in Figs. 7 and 8, and is 
also illustrated in Figs.4and 5. It consists essentially 
of a main motor, A, which drives the gear wheel C through 
a pinion in the ordinary way, and of an auxiliary motor, 
B, which is connected to the gear wheel C through a 
second pinion. The number of teeth on the latter is 
half of that on the first pinion, and the synchronous 
speed of the auxiliary motor is half that of the main 
motor, so that if the former alone is employed, the 
load can be hoisted at a speed one-quarter of that 
which is possible by using the main motor. The 


notch, i.e., when all the resistance is in circuit, | auxiliary motor is arranged so that it can turn about 
the speed may be from 1-8 times to twice the syn- | the axis of the main gear wheel C, although the teeth 
chronous speed. Fig. 1 shows the speed-torque|of the latter and the pinion are kept in engage- 
characteristics with over-synchronous lowering and is| ment. This movement is, however, limited by the 
self-explanatory. The results obtained are due to the | springs D and E, which bring the auxiliary motor 
fact that constant lowering speed is attained as soon as| back to its central position as soon as the accele- 
the torque which the load exerts on the motor shaft rating or decelerating periods are completed, and also 
becomes equal to that produced by the motor running | act as a protection against excessive stresses should 
as an asynchronous generator. As the stator field is| the opening of a circuit-breaker or the operation of a 
practically constant, this torque is determined by the | limit switch cause the brake to be applied suddenly at 
rotor current. The greater the amount of resistance | high speeds. 
in the rotor circuit, therefore, the higher will be both| The operation of this system may be explained by 
the electromotive force in this circuit and the speed | reference to Fig. 3, which comprises characteristic 
of the motor. As the controller is moved over to the | curves for the hoisting and lowering motions on a 
final position, as shown in Curve VII, Fig. 1, the speed | floating crane. In this case, the output of the main 
diminishes to about 5 per cent. above synchronism, motor is 33 h.p., and its synchronous speed 750 r.p.m 
while when it is switched off, the speed will increase | It drives a pinion with 22 teeth. This, in turn, engages 
to still higher values, however rapidly this operation | with a gear wheel having 84 teeth. The auxiliary motor 
is effected. Even if controllers with fewer notches in| has an output of 3 h.p. and a synchronous speed of 
the lowering than in the hoisting direction are used, with 375 r.p.m., and drives a pinion with 11 teeth. Each 
a view to limiting the maximum speed, this method motor has its own controller, as is customary when 
can only be employed if the speed is low or non-fragile | the aggregate output exceeds 20 h.p., but the two are 
goods are being handled. interlocked and can be operated by one wheel or 
As regards reverse-current lowering, the effect of handle. As regards lowering on the first three con- 
placing the controller on the first lowering notch is | troller notches, marked I to III in Fig. 3, the main 
to insert a high resistance in the rotor circuit, and | motor is connected so that it tends to hoist the load, 
to connect the motor to the line, so that it tends to | and the auxiliary motor to lower it. The torque-speed 
hoist, and therefore acts as a brake. Loads between | characteristics of the motors in the first lowering 
a half and the fall capacity of the crane can thus be | position are given in Fig. 6, and, as will be seen, they 
lowered at rates varying between zero and double the | are practically straight lines. As shown in curve A, 
speed of synchronism, though lighter loads will not | when the main motor is stalled its torque and slip are 
move on the same controller notches. Fig. 2 gives| 85 per cent. and 100 per cent., respectively, while as 
characteristic curves of this arrangement, and shows | the load is lowered its torque increases with the slip, 
that, theoretically, loads from one-quarter load up- | so that at full speed the latter is 200 per cent., and the 
wards can be lowered at satisfactory speeds, but, due to | former 170 per cent. The torque of the auxiliary 
the influence of static friction ; this is only true when | motor, on the other hand, is 35 per cent. of that of the 


the load has been started by moving the controller 
on to a later notch and thus connecting the motor, 
for a few seconds, for over-synchronous lowering. 
Moreover, if light loads are not to be hoisted, instead | 
of lowered, on the first notch, complicated switching 
arrangements are necessary, or the controller must 
be moved quickly to the last notch, and then back 
again to the off position. It is, therefore, obvious that 
the arrangement is not suitable for cranes on which 
hooks are used. It can, however, be employed on grab | 
cranes where the minimum load, the empty grab, | 
is about half the maximum. In such cases, Teverse. | 








main motor, which is equal to 70 per cent. on the main 
shaft, if the necessary allowance is made for the gearing. 
As the load is lowered, the torque of the auxiliary 
motor decreases until at synchronous speed, in other 
words, at 25 per cent. of the speed of the main motor, 
it becomes equal to zero. The resultant torque ob- 
tained by operating the two motors together, is given 
in Curve B, Fig. 6, and shows that the speed does not 
vary to any great extent with the load, and that, 
even when stalled on the first notch, the combined 
torque of the motors is only about 15 per cent. of that 
at full load, so that the efeot of static friction is not 
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important. On the other notches the resultant torque, 
when the motor is stalled, tends to lower the load, so 
that effect of the static friction is entirely eliminated. 
On account of the static friction, the torque exerted 
on the motor shaft by the load when at rest is much less 
than when it is in motion. In all other arrangements 
this will prevent movement, or, if not, the excess of 
the torque due to the load above that due to static 
friction will produce rapid acceleration as soon as 
movement occurs, the friction then being reduced. 

On notch IV, in Fig. 3, the main motor is cut ovt, 
and the auxiliary motor runs at an over-synchronous 
speed, while on notch V the auxiliary motor is connected 
so that it tends to hoist, and the main motor so that it 
tends to lower. On notch VI the marsaany | motor is cut 
out in turn, and the main motor lowers the load alone. 

On the first three hoisting notches, the auxiliary 
motor is run reversed, and tends to lower the load, 
so that it provides a braking torque which rapidly 
increases as the speed rises. On subsequent notches, 
it is cut out, and finally switched in again to assist the 
main motor. 

It is stated that with this system the speed regulation 
is smooth and does not at all depend on the skill of 
the driver. The wear and tear on the brakes is low, 
and no relays or other complications are necessary. 


THE PRESSURE ON 
WALLS.* 
By C. F. Jenxry, F.R.S., M.Inst.C.E. 


Rea.izine the need for experimental data to check 
the truth of the many theories of earth-pressure, the 
author began researches on the subject at the Engineer- 
ing Laboratories in Oxford in 1926, and has continued 
them for the past two years at the Bujlding Research 
Station, Garston. The first three years of failure and 
the final discovery of the cause of the difficulties have 
been described in a paper read before the Royal 
Society.t That paper also contains a description of 
the first model wall with which successful measure- 
ments were made. 

With the latest design of the experimental apparatus 
a very large number of tests were made on the pressure 
exerted by sand on walls of many types. The walls 
tested include plane walls of all batters, positive and 
negative, and also a number of stepped and L-shaped 
they have been tested with surcharges from 
© deg. (horizontal surface) to + 30 deg., and with 
concentrated surcharges to represent warehouses built 
close to a dock-wall. One series of tests was made 
under water. The tests include measurements of the 
forces on the wall (in magnitude, direction, and 
position) and also the determination of the planes of 
rupture and the nature of the motion of the sand 
down the back of the wall. 
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walls ; 





* Abstract of a paper to be read before the Institution 
of Civil Engineers, on ar 
+ Proc. R. S., Section A, vol. 


February 23, 1932. 
131 (1981). 
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The experimental results, Prof. Jenkin stated, could 
be explained by a revised wedge-theory for which equa- 
tions were given. The forces exerted by the sand were 
found to be indeterminate, and to follow a repeating 
cycle as a test proceeded, but the limits between which 
they varied could be calculated by the new formule. 
These calculations being lengthy, approximate formule 


had been developed, and their application had been | 


summarised in practical working rules intended for 
the everyday use of engineers. The rules would 
enable the forces to be calculated for plane walls of 
any batter and with any surcharge. To find the forces 
on stepped walls or L-shaped walls, measurements 
on scale models were recommended. 

Errors existed in many of the old forms of the wedge 
theory. Rankine’s theory was shown to be wrong, 


; . l—sn¢g 
but his well-known expression 


. was found to 
1 + sin @ 


be true for an imaginary vertical plane, though not | 


for a vertical wall. Résal’s valuable Tables Nos. I, I 
and III were shown to be reliable, but Prof. Jenkin 
concluded that his Table IV was entirely erroneous. 
The tests on L-shaped walls had led to a satisfactory 
method of measuring the real friction angle between 
two free faces of sand sliding over one another, and had 
enabled the reliability of the older methods to be 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given in each case. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 

Motor Cycles.—The supply of five 4-6 h.p. motor- 
cycles fitted with side-cars. The Egyptian Ministry of 
Public Works, Cairo ; March 19 (Ref. No. G.X. 11,169). 

Sewage Equipment.—The supply, delivery and erection 
of a gas-holder and boiler-house equipment for four 
sludge-digestion tanks at Bruma sewage-disposal works. 
The City of Johannesburg, South Africa; March 19 
(Ref. No. G.X. 11,182). 


CONTRACTS. 


Messrs. Brttiss anp Morcom Limrrep, Ledsam 
Street Works, Birmingham, have recently received 
several orders for their Belliss airless-injection Diesel 
engines from the London County Council, the Dunoon 
Corporation, the Swansea Corporation, and various 
authorities and firms in Ovtews, Penang and other places 
overseas, 

Messrs. Richarp CRITTALL AND Company, Limrrep, 
43, Bloomsbury-square, London, W.C.1, through their 
local licensees, are installing the British Panel warming 





checked. The tests on the pressure exerted by sand 
under water confirmed the theoretical relation between | 
pressures under water and in air. The reaction of the | 
wall on the sand produced shearing stresses along a | 
horizontal plane, which in some cases might be of great | 
practical importance. 

The model wall enabled the position as well as the | 
magnitude of the force to be found, or, in other words, | 
the height of the centre of pressure. The experiments | 
showed that the old assumption that the centre of | 
pressure was always one-third of the way up the wall | 
was quite mistaken ; in some cases it was more than half- | 
way up the wall. This result, which was of great practical | 
importance, had been anticipated by engineers in | 
Germany, who did not accept the one-third ratio which 


was generally used in England. The German empirical | 


formule hardly went far enough. No method of | 
calculating the height of the centre of pressure had | 
yet been found, but Prof. Jenkin had suggested a 


provisional working-rule based on the tests 


PERSONAL. 


Messeas. Cooke, Troventon AND Simms, Louwirep, 
Buckingham Works, York, have taken over the manu- 
facturing and selling rights of the Vickers Works projec 
tion microscope, and Messrs. Wild-Barfield Electric 
Furnaces, Limited, Elecfurn Works, North-road, Hollo 
way, London, N.7, have been appointed distributors. 

Mr. H. D. Waixtnson, having entered into association 
with the firm of Messrs. Mackness and Shipley, has 
removed from 56, Victoria-street, London, S8.W.1, to 
Parliament Mansions, Victoria-street, London, S.W.1, 
at which address practice will henceforward 
arried on 

Mr. W. P. Braveuny, Road-Transport Assistant to 
the Passenger Manager of the London, Midland and 
Seottish Railway, has been appointed Chairman, for the 
year, of the Huddersfield Corporation and 
London, Midland and Scottish Railway Joint Omnibus 
Committee, which controls the omnibus in | 
Hudderstield and district 


his be 


present 
services 


Messrs, Younes, Ryland Street Works, Birmingham, 
inform us that their business, which was carried on 
successfully for many years by their principal, the late 
Mr. D. T. Young, who we regret to state, died on January 
30 last, will be continued under the same style by his 
executors. The staff which has been with Mr. Young 
for over 30 years will continue to serve 


COLLEGE, Lonpon, ENGINEERING 
Soctety.-The Engineering Society of University College, 
Gower-street, W.C.1, has enjoyed two particularly 
interesting evenings on the 5th and 12th inat., the first 
occasion being that of a lecture by Mr. H. N. Gresley, 
C.B.E.. chief mechanical engineer of the London and 
North Eastern Railway, and the second being the annual | 
dinner of the society. Mr. Gresley’s lecture was on the | 
subject of “* High-Pressure Locomotives,” and was open | 
to the public. It was very well attended. It consisted | 
of a review based largely upon the lecturer's paper read | 
before the Institution of Mechanical Engineers last winter. 
and brought up to date’ Mr. Gresley mentioned, for 
instance, that a further high-pressure locomotive was 
contemplated on the Delaware and Hudson R.R., 
but the most interesting part of his discourse referred 
to his own developments on the London and North 
Eastern, No. 10,000, he stated, was operating satis- 
factorily, and it was interesting that of the 1,500 expanded 
joints in the boiler, not one had leaked ever since the 
engine went into service. At the dinner of the society 
on the 12th inst., old students figured among the guests 
In addition to the Loyal toast there were only two 
others on the programme, in both of which former 
students took part. “ The Engineering Society " was 
proposed by Major P. J. Cowan and replied to by Professor 
E. G. Coker, F.R.S., Dean of the Faculty of Engineering, 
while the toast of “ The Guests,” proposed by Mr. J. H. 
Wagstaff, hon. secretary of the society, was responded 
to by Mr. Roger T. Smith, M.Inst.C.E, } 


UNIVERSITY 
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system, patented and controlled by them, in the new 
Benito Mussolini Tuberculosis Hospital in Rome. The 
building will have accommodation for 2,500 patients. 


Messrs. Sir WriiiaAM Arron anp Company, LIMITED, 
Glasgow, have received an order from the Rhodesia 
| Railways for one 80-ton overhead electric travelling 


crane, for the railway workshops at Mafeking. 


BOOKS RECEIVED. 


Proceedings of the Rugby Engineering Society. Vol. XXV. 


Part Il. Session 1930-31. Rugby: Offices of the 
Society. [Price }0s. 6d.] 
Dieselmaschinen V. Sonderheft der V. D. I. Zietschrift. 
| Berlin: V. D. 1.-Verlag. G.m.b.H. [Price 7-50 marks.] 
| Die Trockentechnik. By M. Himscu. Second edition. 
Berlin: Julius Springer. [Price 36 marks.] 
Mitteilungen aus den Forschunganstalten des G.H.H. 
Konzerns. No. 8. Berlin: V.D. L—Verlag G.m.b.H. 


[Price 3 marks. ]} 

fir Ministry. Aeronautical Research Committee. Reports 
and Memoranda, No. 1400. Experiments on a Model 
of the Airship R 101, with Applications to Determine the 
Steady Motion. By R. Jones and A. H. Bex. [Price 
ls. Od. net.] No. 1401. Motion of H.M.A. R101 
under Assumed Conditions. By D. H. Wri11aMs and 


A. R. Cottar. [Price ls. 3d. net.] No. 1407. Note 
on Change of Wind with Height. By L. W. Bryant. 
[Price 6d. net.| No. 1417. Scale Effect on High Tip 
Speed Airscrews. By A. 8. HarrsHorn and G. P. 
Dovetas. [Price ls. net.) No. 1425. Models for 
the Determination of Critical Flutter Speeds. By W. J. 


Duncan. [Price 4d. net.] Lontlon 
Stationery Office 

Department of Scientific and Industrial Research. 
Report of the Water Pollution Research Board for the 
Year Ending June 30,1931. With Report of the Director 
of Water Pollution Research. London: His Majesty’s 
Stationery Office. [Price 9d. net.] 

Canada. Department of Mines. Mines Branch. 
723. Investigations of Mineral Resources and 
Mining Industry, 1930. Ottawa: Department 
Mines, Mines Branch. 

Erhértung und Korrosion der Zemente. 


His Majesty's 


No. 
the 
of 


By Dr. Kart E. 


Dorscu Berlin: ~dulius Springer [Price 13-50 
marks. } 
Eureka.” in Essay in Kconomics. By R. M. 
SNEDDON. Glasgow: The Political Bookshop. [Price 
28. net.! 

Brassey's Naval and Shipping Annual, 1932. Edited by 
Com. CuHuartes N. Ropiwson and H. M. Ross. 
London: William Clowes and Sons, Limited. [Price 


258. net.) 

Department of Overseas Trade. Economic Conditions in 
the Netherlands East Indies, September, 1931. Report. 
By H. A. N. Btverr. London: His Majesty's 
Stationery Office. [Price 3s. 6d. net.) 

Mines Department. Safety in Mines Research 
Paper No. 73. The Combustion of Coal Dust. 
A. L. Goppert and R. V. Waeeter. London: 
Majesty's Stationery Office. [Price 9d. net.]} 

Economic Control of Quality of Manufactured Product. 
By W. A. Ssewnarr. London: Macmillan and 
Company, Limited. [Price 30s. net.] 

Plane and Geodetic Surveying for Engineers. Vol. I. 
Plane Surveying. By Davip Ciark. Second edition, 
revised and enlarged. London: Constable and 
Company, Limited. [Price 24s. net.] 

The Mechanical Handling and Storing of Materials. 
Vols. I and Il. By Grorce Freperick Zier. 
Fourth edition, enlarged. London: Crosby Lockwood 
and Son. [Price 3l. 3s. net.] 


Board. 
By 
His 


Tue IwnstiretTion oF MEcHANICAL ENGINEERS : 
Erratum.—We regret that in reporting the discussion 
the meeting on January 29, on ‘‘ The Mechanism 
of Electric Locomotives,” we inadvertently transposed 
the names of two of the speakers. The remarks attri- 


buted to Mr. E. H. Croft on paze 166 ante, were made by 
Mr. G. H. Fletcher, while what Mr. Fletcher was stated 
to have said was Mr. Croft's contribution, 
our apologies to both gentlemen. 


We tender 





| NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 


MippLessRovueH, Wednesday. 

The Cleveland Iron Trade.—There is absence of new 
features of moment in the Cleveland pig-iron trad 
Stocks are low, and are not increasing, and makers 
strong statistical position enables them firmly to main 
tain fixed minimum prices. Their terms of contract 
with merchants still prohibit the latter from dealing wit! 

rincipal home consumers who have to purchase supplies 
Siealiies from abroad are improving to some extent, but 
actual sales to overseas continue few and small. Second 
hands have command of little Cleveland iron, and their 
sales of that commodity are practically confined to small 
parcels to the Continent. Ironmasters are anxious to 
increase their busi with cx s across the Tweed, 
but have to contend with continued keen competition 
of sellers of Midland pig and of Indian iron. Firms in 
Scotland are taking rather substantial supplies of the 
latter. Producers of Cleveland pig are determined to 
regulate as far as possible, output to requirements. No. | 
Cleveland is 61s. ; No. 3 g.m.b., 58s. No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. 

Hematite.—Conditions in the East Coast hematite 
branch alter little, and the slight changes noticeable are 
not for the better. While output is barely adequate to 
the moderate needs, accumulations at makers’ yards 
are still heavier than is desirable. Much of the iron stored 
is sold, but customers are not accepting anything like 
full deliveries as they fall due against running ccntracts. 
Second hands are keen to unload their substantial hold- 
ings, and sell readily at rates producers protest are con- 
siderably below cost of output. Customers experience 
no difficulty in covering their requirements on the basis of 
ordinary qualities at 64s., and orders are stated to have 
been placed on lower terms. 

There is little or no activity in foreign ore 
Consumers 





Foreign Ore. 
and definite quotations are difficult to fix. 


are well placed as regards supplies and are off the 
market. 
Blast-Furnace Coke.—Durham blast-furnace coke is 


plentiful and difficult to dispose of, local consumers 
having ample supplies of their own makes, but sellers 
still name round about 17s. for good average qualities 
delivered to works here. 

Manufactured Iron and Steel.—There is just a little 
better demand for one or two descriptions of manufac- 
tured iron and steel. Following on fairly good sales of 
sheets, producers have advanced prices by 10s. Principal 
market quotations are: Common iron bars, 10/.; best 
bars, 101. 10s.; double best bars, 11/.; treble best bars, 
112. 108. ; packing (parallel), 8/. ; packing (tapered), 10/., 
steel billets (soft), 5. 12s. 6d.; steel billets (medium), 
6l. 128. 6d.; steel billets (hard), 7/. 2s. 6d.; iron and 
steel rivets, 11. 5s.; steel ship plates, 8. 15s.; stee 
angles, 8/. 7s. 6d. ; steel joists, 8/. 15s. ; heavy sections of 
steel rails, 81. 10s., for parcels of 500 tons and over, and 
91. for smaller lots; fish plates 121. 10s.; black sheets 
(No. 24 gauge), 8l. 5s.; and galvanised corrugated 
sheets (No. 24 gauge), 101. 5s. 

Scrap.—Heavy steel scrap is in better demand, and 
is fully 408. Quotations for other descriptions are steady, 
Borings are 26s.; turnings, 32s. 6d.; light cast iron, 
38s. 6d.; heavy cast iron, 45s.; and machinery metal 
478. 6d. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel_—While no appreciable improvement 
has yet been made, and many sections are still suffering 
from the effects of the depression, a better tone generally 
prevails in the local steel and engineering trades. Though 
it is difficult to gauge the likely trend of events, it 
safe to assume that the outlook is brighter than for some 
time past. The Sheffield Industrial Development Com- 
mittee continues to receive inquiries from abroad con- 
cerning sites and factories available for the establishment 
of new industries in the city. Altogether 50 inquiries 
have been received, but nothing of a definite character 
has yet accrued. An illustrated publication describing 
the advantages of the city is being prepared. An 
abbreviated copy has already been circulated throughout 
the Dominions and foreign countries. A register is also 
being prepared of all the sites and factories available. 
Tariffs along with exchange differences have helped to 
stimulate the home demand for a variety of steel products, 
and judging by the number of inquiries in circulation, 
not only from inland buyers, but also from abroad, orders 
are likely to receive a welcome fillip in the near future 
British firms are inquiring for machine-made tool handles, 
surgical appliances, hand tools of all descriptions, minia- 
ture saul steel foil, and steel for use in the cutlery 
trades. A Mexican concern is asking for particulars 
regarding galvanised pipe, brass valves, picks and shov els, 
and wire ropes for oil well, hoisting, and marine use 
Unemployment among steel-workers is still conside rable, 
being more than at the time of the Christmas stoppage. 
Business in raw and semi-finished materials is of @ 
hand-to-mouth character. Users are holding off the 
market, and little speculative buying is being done. 
There is a restricted demand for steel alloys, while basic 
steel scrap has lost a lot of its former buoyancy. In 
the heavy engineering trades the position has undergone 
little change, and the majority of works are operating 
at greatly reduced capacity. A few orders for railway 
rolling-stock requirements are filtering through from the 
Far East, but the gross volume of business being booked 


from that market is well below the standard o! _ 
t the 





years ago. Sheffield is supplying a fair share « 
tonnage of ship steel, forgings and castings being used 
by British chipyestt. Hollow-forged seamless steel 
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drums are in demand, while there is a steady call for 
nitralloy steel, used largely in the manufacture of wearing 
parts of machines. Stainless steel, rustless iron, and 
acid and heat-resisting materials are in active uest. 
Stocks of foreign-made tools are still substantial. al 
makers are anxiously awaiting the time when they will 
have been cleared out, after which they expect to obtain 
benefit from the Anti-dumping duties. Already, English 
firms, who previously obtained their supplies from abroad, 
are sending out tentative inquiries to local tool-makers 
concerning price, and whether they can manufacture the 
particular t of product required. Sheffield is turning 
out ieennnd cigeties of lawn-mower parts, while there 
is a revived demand for agricultural implements. 
increased business is being done in twist drills, both of 
high-speed and carbon manufacture, hacksaws and 
blades, and precision tools. Both files and saws show 
improvement, but local makers of plantation tools, 
despite determined efforts, have not wrested from 
Continental firms the monopoly they have secured in 
foreign markets. 

South Yorkshire Coal Trade.—The market generally is 
featureless. The inland demand for most classes of fuel 
leaves much to be desired. Export requirements are 
not on a very attractive level. Inquiries, however, are 
more numerous. Industrial fuel is not moving freely, 
while the demand for bunkering purposes is al 
moderate. The Lancashire cotton and Yorkshire woollen 
industries are reliable customers in certain classes of 
coal. Electricity undertakings are also good buyers. 
Household coal has undergone a change for the better, 
but merchants have little difficulty in keeping abreast 
with the demand. Coke for central-heating pu is 
in request, though foundry and furnace sorts are on the 
quiet side. Gas coke continues steady. Quotations :— 
Best branch hand-picked, 26s. 6d. to 27s. 6d. ; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 19s. to 
20s. 6d. ; screened house coal, 19s. to 20s. 6d. ; screened 
house nuts, 17s. to 18s.; Yorkshire hards, 16s. to 18s. ; 
Derbyshire hards, 16s. to 18s.; rough slacks, 8s. 6d. to 
9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 
6s. 6d. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The New Tariff——While business is still extremely 
restricted in the North-Western area, hope is entertained 
that the new tariff, when it becomes operative next 
month, will bring some slight alleviation of the acute 
depression which has for so long overshadowed the heavy 
industries of the district. Steel manufacturers adhere 
to their opinion that the 10 per cent. tariff is quite 
insufficient to enable them to compete with Continental 
makers enjoying advantageous labour and other con- 
ditions ; but certain other sections of the iron and steel 
and allied industries are hopeful of securing additional 
business when the new measure is in full operation. 
Firms engaged in the manufacture of iron and steel 
castings, both heavy and light, are optimistic of re- 
capturing trade which has gone to overseas firms for a 
considerable period, and motor-car manufacturers and 
light engineering concerns also anticipate improved 
conditions. 

Textile Machinery Outlook.—-Textile machinists, alter- 
nating between hope, engendered by improved conditions 
in the Lancashire cotton trade, and fear, evoked by the 
almost uninterrupted labour troubles which threaten 
to mar these improvements, have been given further 
cause for anxiety by the latest boycott developments in 
India. It is reported that there is a possibility of the 
cancellation of orders, amounting to nearly 230,000/., 
placed for machinery for new mills in the Ahmedabad 
neighbourhood. Already, machinery to cost 52,5001. 
tor one mill has been cancelled. A more hopeful feature 
is the visit of a West Indian representative, to Lancashire, 
to inspect machinery for new hosiery and dyeing factories. 
Local firms are optimistic of participating in the contracts 
when they are placed. Messrs. Francis and Sons, manu- 
facturing electrical engineers, of Bolton, have received 
an inquiry from the Japanese Government for portable 
searchlights, in the manufacture of which they specialise. 
The Metropolitan-Vickers Electrical Company, 
Limited, of Trafford Park, Manchester, who still have 
on their books a number of six-figure contracts for 
electrical plant and equipment, have recently com- 
pleted the electrical machinery for a 3,000-h.p. locomotive 
tor use on the Northern Railway of Spain. 

Encouragement of New Industries.—Although a part 
of Cheshire is included in the area covered by the Lan- 
cashire Industrial Development Council, representatives 
of leading local authorities and business organisations 
of the county have held a conference at Crewe to consider 
ways and means of increasing the industrial value of the 
area, and a draft scheme is to be prepared for submission 
to a further conference. At Penistone, where almost the 
whole of the male population was thrown out of work, 
two years ago, with the closing down of the Penistone 
Steel and Iron Works of the English Steel Corporation, 
hope has been revived by the inquiries for a site now 
being made by a Sheffield firm, willing to spend 60,0001. 
on & factory for the manufacture of engineering and 
allied products formerly made abroad. Another Shef- 
field firm of engineers, it is stated, has approached the 
Holmfield Urban Council with a view to securing a site 
fora factory. At Manchester, Messrs. Kremner, Limited, 
have opened new premises for the manufacture of wireless 
apparatus, formerly made in Germany. 


lessrs. 








CHANGE oF ApprRESS.—The address of the British 
and Latin American Chamber of Commerce has n 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The Scottish steel trade is still 
s and makers report no increase in the demand for 

ished material. Nor can much in the way of improve- 
ment be expected yet awhile owing to the depression 
prevailing in most of the world’s markets, but a certain 
amount of confidence exists, and many are of the opinion 
that, within the next month or two, a change for the 
better will have taken place. Inquiries are rather more 
hopeful. In the black steel sheet trade business continues 
to be very satisfactory, and quite a good tonnage is going 
through. Bookings have lately been fairly heavy, but 
as much of this was not on a remunerative basis, prices 
were raised last week, and this has caused a slight check 
at the moment. The general inquiry points to the possi- 
bility of a further improvement in dealings in the near 
future. The following are the current market quotations : 
Boiler plates, 9/. per ton ; ship plates, 87. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black steel sheets, }-in., 
7l. 158. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 107. 15s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—Dulliness continues to charac- 
terise the West of Scotland malleable-iron trade_and the 
outlook is no brighter. Orders are scarce, and inquiries 
are very limited. The re-rollers of steel bars are also 
very hard-up for business and keen competition exists 
for anything on offer. Prices are unchanged and are 
as follow :—‘ Crown ” bars, 91. 15s. per ton for home 
delivery, and 9/. 5s. per ton for export; re-rolled steel 
bars, 61. 5s. per ton for home delivery, and 61. 28. 6d. per 
ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not improved and the output is still 
on @ very small scale. The current demand is poor and 
the number of furnaces in blast continues to be five. The 
following are to-day’s market quotations :—Hematite, 
68s. 6d. per ton, delivered at the steel works; foundry 
iron, No. 1, 72s. per ton, and No. 3, 698. 6d. per ton, bot 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour, for the week ending last 
Saturday, February 13, amounted to 174 tons. Of that 
total, 164 tons went overseas and 10 tons coastwise. 
During the corresponding week of last year the figures 
were 195 tons overseas and 131 tons coastwise, making a 
total shipment of 326 tons. 


NOTES FROM THE SOUTH-WEST. 
. CarpirFr, Wednesday. 


Pilotage Amalgamation Scheme.—A scheme for the 
amalgamation of the Cardiff, Barry and Newport channel 
pilotage services has been drafted by the Chamber of 
Shipping, and is to be considered by representatives of 
the various authorities at a conference which is to be 
held at Cardiff. The scheme is estimated to effect a 
saving of 40,0001. a year. It is suggested that the three 
pilotage authorities should appoint a joint pilotage 
service with a joint committee consisting of an equal 
number of shipowners and pilots in equal numbers from 
Cardiff, Barry and Newport, or in a mutually-agreed 
ratio. This committee should license pilots interchange- 
able at the three ports. It is also suggested that the 
combined service should be run with four cutters and two 
motor boats, instead of ten cutters and two motor boats 
as at present, which is estimated to effect a saving of 
11,0007. a year. A reduction of pilots from 163 to 110 
is to be effected by making no new appointments for the 
next nine or ten years, and by providing for the retire- 
ment of pilots when they reach the age of 65. The esti- 
mated total savings on the basis of the present average 
net earnings is reckoned at 40,0001. a year. It is sug- 
gested that one-half of the savings effected should be 
allocated to a reduction in the pilotage rates, and the 
other half temporarily be placed to a reserve fund for 
compensation purposes, and for further reduction in 
pilotage rates when the condition of the fund permits. 

Electric Coal Conveyor.—An electric conveyor, capable 
of loading at the rate of 1,000 tons per hour, was 
brought into operation at the Cardiff Roath Dock of the 
Great Western Railway Company on Monday. The 
conveyor, which is the first of a series, in conjunction 
with an electrically-operated escalator, which deposits 
the coal in the hold of a vessel without any drop, will 
speed-up loading and reduce breakage to a minimum. 
Loaded wagons are placed on a hydraulically-operated 
turntable and tippler. After the coal is tipped into a 
bunker of 40 to 50 tons capacity, the empty truck runs 
off by gravity, and then up an incline to a stopper and 
is reversed by gravity to the tip roads for empties. The 
coal then runs on to a rubber belt and is carried to the 
escalator which deposits it in the hold of the vessel. The 
escalator is adjustable to the height of the coal, and the 
conveyor can be run at several speeds and carry a con- 
tinuous stream of coal to the escalator. At the dock 
end the conveyor radiates, and can be shifted to deal 
with vessels in different positions, so that the number of 
moves to be made by ships, while loading, will be reduced, 
which will effect a saving in time and expenses. 

Iron and Steel.—Imports of iron and steel last week 
totalled 40,000 tons, compared with under 15,000 tons 
in the preceding six days. Supplies from Belgium were 
raised from 7,600 tons to 29,000 tons, from Holland from 
700 tons to 3,000 tons, and from France from 700 tons 
to 5,000 tons. Exports of iron and steel fell from 11,620 
tons to 8,003 tons. Shipments of tin-plates and terne- 


plates were reduced from 9,297 tons to 4,817 tons and 
of black-plates and sheets from 643 tons to 633 tons, but 
of galvanised sheets raised from 1,380 tons to 1,883 tons, 
and of other iron and steel goods from 


301 tons to 
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NOTICES OF MEETINGS. 
InstITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, 8.W.1. Annual General Meeting. 


“Testing of Materials for Service in High-Temperature 
Steam Plant,” by Mr. R. W. Bailey and Mr. A. M. 





Roberts. ‘An Accelerated Test for the Determination 
of the Limiting Creep Stress of Metals,” by Mr. W 
Barr and Mr. W. Bardgett. London Graduates’ 


Section ; Monday, February 22, 6.45 —. * Potential 
Applications of Pulverised Fuels,” by Mr. H. Heywood. 


Norra or Enotanp InstirrvuTe oF MINING AND 
Mecuanican Enoineers.—Saturday, February 20, 
rorya Newcastle-on-Tyne. ‘“‘A Method of Prevent- 
ing Crush to Brick Stoppings and Similar Structures,” 
by Mr. C. H. Leeds. “ hecaes of the Goaf,”’ by Pro- 
fessor G. Poole and Mr. J. T. Whetton. 
Engines in the North of England,”’ by Professor 


InstiTuTION oF ELEcTricaAL ENGINEERS.—Monday, 
February 22, 7 p.m., Armstrong College, Newcastle-on- 
e. ‘“* Metal-Clad Switchgear, Automatic Protection 
and Remote Control, with Special Reference to Develop- 
ments during the last Seven Years,” by Mr. H. W. 
Clothier, and at London : Thursday, February 25, 6 p.m., 
Victoria-embankment, W.C.2, and North-Western Centre : 
Tuesday, February 23, 7 p.m., Engineers’ Club, Man- 


“Early Steam 
. Louis. 


chester. North Midland Centre : Tuesday, February 23, 
7 p.m., Hotel Metropole, Leeds. ‘“* Short-Duration 


Temperature Testing of Electrical Machines,” by Mr. 
w. i French. Scottish Centre : Tuesday, February 23, 
7 p.m., North British Station Hotel, Edinburgh. ‘“ Har- 
monics—Their Causes and Effects,” by Mr. P. Butler 
and Mr. C. Allsop. London: Wednesday, February 24, 
6 p.m., Victoria-embankment, W.C.1. Wireless Section 
Meeting. ‘“‘ Selectivity,’’ by Professor C. L. Fortescue. 

Royat Society or Arts.—Tuesday, February 23, 
4.30 p.m., John-street, Adelphi, W.C.2. “The Empire 
Fruit Industry,” by Mr. W. G. Freeman. 

Royat Instrrvtion.—Tuesday, February 23, 5.15 p.m., 
Albemarle-street, W.1. ‘“‘Crystal Analysis,” by Sir W. 
Bragg. Friday, February 26,9 p.m. ‘ Uncertainty Prin- 
ciple in Modern Physics,”’ by Prof. C. G. Darwin. Satur- 
day, February 27, 3 p.m. ‘“ The Electron,” by Lord 
Rutherford. 

InstiTUTION oF Crvi ENGiNEERS.—Tuesday, February 
23, 6 p.m., Great George-street, S.W.1. ‘“ The Pressure 
on Retaining Walls,”’ by Dr. C. F. Jenkin. Wednesday, 
February 24, 6.30 p.m., Students’ Meeting “ Practical. 
Observations on the Construction of a Concrete Road,’ 
by Mr. R. R. W. Grigson. Manchester and District 
Association : Wednesday, February 24, 6.45 p.m., Man- 
chester Literary and Philosophical Society, 36, George- 
street, Manchester. ‘‘ Foundations and Erection of 
Steel Transmission Towers.” by Mr. W. Twinch and Mr. 
G. P. Hawkins. 

SHEFFIELD METALLURGICAL AssocIATION.—Tuesday, 
February 23, 7.30 p.m., 198, West-street, Sheffield. 
‘**Material Requirements in Aircraft Structure, with 
Special Reference to Steel,’’ by Mr. H. J. Pollard. 

Socrety or Guiass TecHnoLocy.—Wednesday, Feb 
ruary 24, 11 a.m., The University, Sheffield, Joint 
Meeting with Ceramic Society. ‘The Strength of 
Materials as Affected by Discontinuities and Surface 
Conditions,” by Professor F. C. Lea. “The Tensile 
Strength of Glass,’’ by Mr. E. J. Gooding. At 2.30 p.m., 
“The Crystal Structure of Sillimanite and Related 
Materials,” by Dr. W. H. Taylor. ‘Studies of Clay 
Mixtures for Glass Melting Pots. PartIV. The Corro- 
sion Resisting Properties,’ by Dr. J. H. Partridge, Mr. 
G. F. Adams and Mtr. J. R. Lait. 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Man- 
chester Centre : Wednesday, February 24, 7 p.m., Engi- 
neers’ Club, Manchester. ‘‘ The Possibilities of the Un- 
orthodox,” by Mr. M. Platt. 


BELFAST ASSOCIATION OF ENGINEERS.—-Wednesday, 
February 24, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘* Shipbuilding,’’ by Mr. D. B. Marr. 

INSTITUTION OF MUNICIPAL AND CounTY ENGINEERS. 
Southern District : Thursday, February 25, 10 a.m., The 
Guildhall, Abingdon. ‘The Water Bearing Corrallian 
Beds, with Particular Reference to the Water Supply ot 
the Borough of Abingdon,” by Mr. A. P. I. Cotterell. 
**Recent Public Works in Abingdon,” by Mr. W. H. 
Lewis. 

Royat Aeronautical Socrety.—Thursday, Feb 
ruary 25, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. “ Catapults,” by Mr. P. Salman. 
INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
February 25, 6.30 p.m., 10, Upper Belgrave-street, S.W.1, 
**Modern Development in Surface Treatment,’”’ by Mr. 
N. Davies. 

Nortu-East Coast Institution oF ENGINEERS AND 
SuirsurLpers.—Friday, February 26, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘Combustion in Heavy 
Oil-Engines,”” by Mr. L. J. Le Mesurier and Mr. R 
Stansfield. 

Junior Institution or Enoineers.—Friday, Febru- 
ary 26, 7.30 p.m., 39, Victoria-street, S.W.1. ‘* Recent 
Applications of the Ternary Alloys of Lead,” by Mr. K. 
Gray. 

InstiTuTe oF British FounpryMEN.—Middlesbrough 
Branch: Friday, February 26, 7.45 p.m., Cleveland 
Scientific and Technical Institute, Middlesbrough. 
“Some Practical Notes on Cupola Plant and Mate- 
rial Control,” by Mr. W. J. Colton. ast Midlands 
Branch ; Saturday, February 27, 6 p.m., Technical Col- 
lege, Derby. “‘ Methods of Producing Castings,” by Mr. 
E. Longden. Wales and Monmouth Branch: Saturday, 
February 27, 6.30 p.m.. University College, Cardiff, 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR. 
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be assumed safely that the forces which caused them 
will continue to operate, and the country must 
shape its course not merely on the estimate of its 


205 | present position, but also on what seems likely to be 
.. 215| ahead of it, 

215| This new survey was undertaken in 1928 by the 
216 | London School of Economics, with the assistance of 
”» 
= : direction of Sir Hubert Llewellyn Smith, a com- 
218 | prehensive record of social and economic conditions 
218 | in London to-day, and a comparison with the condi- 
218 | tions that existed thirty or forty years ago. 
218 | present volume embodies the first part of the survey 


a variety of other bodies, to produce, under the 
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The Loss of Carbon from Iron and Steel when 


of London industries, including among others the 
building industry, the engineering and metal indus- 
tries, and dock labour. 
earlier survey, it is taking advantage of the many new 
sources of information which have been opened up 
in recent years, such as the statistical and other 
returns and materials compiled by the Ministry of 
Labour and the Home Office, and the Unemploy- 
ment Insurance statistics. 
is able to present for each important group of 
industries not only the conditions and tendencies 
of to-day, but also to institute comparisons between 
the same industries at different periods, between 
different industries at the same period, and between 


As compared with the 
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" 934 | is thus brought under observation. 


similar industries carried on in different geographical 
It may be questioned whether most people 
realise how great is the volume of material that 
In 1930, the 


' 935 | population of Greater London was more than 
236 | 8,000,000, of whom some 3,750,000 were occupied, 


and about 2,250,000 were insured, about 7} per 
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BRITISH INDUSTRIES FAIR, BIRMING-|cent. of them being unemployed. The large 
HAM. majority of the undertakings by which they were 


engaged were small, only 34 separate undertakings 
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employing more than 2,000 insured workers each, 
and among the total number of employers— 
something over 21,000—who employed ten or 
more insured workers, the average number of 
employees was about 66. Small undertakings, 
however, though forming so large a majority of 
the whole, employ only a small minority of the 
total-workers, nearly half the number being em- 








even less so for a corporate body. 


during a given period. 
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THE INDUSTRIES OF LONDON. 


It is not always easy for an individual to estimate 
accurately the present value of his position, and 
Apart from the 
changeable value of money, of which we have a 
sharp reminder in the circumstances of the time, 
many assets and liabilities may depend necessarily 
on estimates, which may be hard to frame and 
harder still to verify. An easier, and sometimes 
not less important, determination is that of the 
changes in the position that may have occurred 
They have gone on, year 
in, year out, without attracting particular attention 
from those who are subject to them, but often, 
especially in late years, it does not need a very 
long lapse of time to show that the changes have 
accumulated to a far greater extent than had 
been generally recognised. A striking example of 
how much greater the changes in a community may 
have been during a relatively short period than the 
sense of change while the period has been elapsing, 
is now being presented to the citizens and indus- 
trialists of London in “‘ The New Survey of London 
Life and Labour,” of which the second volume, 
dealing with the first part of London industries, was 
recently published (P. S. King and Sons. Price 
17s. 6d. net). It does not seem as though it were 
less than thirty years since the great work of Charles 
Booth’s first survey was completed, and only forty- 
five years since it was begun, though there is no 
doubt about the dates. Nevertheless the facts that 
have already been published in the survey are suffi- 
cient to show that, familiar as they may have been 
individually to Londoners, their cumulative effect 
has been vastly greater than has been generally 
recognised. They are interesting and important 
enough in themselves to deserve the attention they 
are likely to attract, but they will be found more 
significant still when it is remembered that they are 
the result of a flux of social and economic forces, 
which there is no reason to suppose has abated. 
In visualising the changes that have occurred it may 





ployed by about 5 per cent. of the total number of 
employers. As compared with the state of things 
which existed when, some 36 years ago, Booth was 
dealing with the London metal industries, it is 
evident that a far-reaching change must have 
occurred. At that date, London, in respect of metal 
work, was said to be becoming more and more ex- 
clusively a repairing shop, and as late as twenty 
years ago firms were continuing to migrate from 
London in order to obtain more favourable working 
conditions. During the last twenty years, however, 
the growth of provincial cities, both in area and 
population, has increased not only their land value 
but also the burden of their rate. At the same 
time the Port of London is used more to-day than 
it was thirty years ago, and, by the improvement 
and cheapening of transport, the combination of 
a London office with suburban works has been 
found constantly more advantageous. London is, 
in fact, now becoming not less and less, as in 
Booth’s time, a centre of the engineering and metal- 
working industry, but more and more. 
Simultaneously with the development of these 
advantages, the growth of engineering manufactures 
in London has been favoured by the increasing 
tendency towards standardisation and mechanical 
production, and by the introduction of new and 
light branches of engineering, to which such methods 
are particularly appropriate. The operation of the 
sub-division of labour which they promote, and the 
shifting of the demand for skilled labour from 
direct production to providing and maintaining the 
means of mechanical production, is sufficiently 
familiar. A sign of it which may not be generally 
realised is the extent to which the employment of 
female labour in the London engineering and metal 
trades has increased. From having been hardly 
more than one in fifty in 1891, it has risen to more 
than one in five in 1929. Another consequence of the 
growth of this kind of industry, and in all prob- 
ability an essential reason why such growth has 
been possible, is that the introduction of piece work 
or its equivalent has very greatly extended, and 
statistics for 1928 show that the hourly earnings 
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. ' ' 
of engineering workers paid by results exceeded | from, commercial life and the same is, of course,| Research Board. The Electrical Research Associa- 
those of time workers by something more than a | even more true when the work that is being|tion investigated the interaction of alternating 
The same tendency to adopt piece work) carried out in the appropriate departments of | currents and the steel frames of buildings and ships, 


fifth. 
has appeared also in dock labour, where the con- 
ditions of work, though its efficiency still leaves 


room for improvement, has shown probably a| 


greater advance than any other industrial occupa- 
tion. At the present time about three-fifths of the 
Port labour is done on piece work, and more than 
four-fifths of the work of the Port of London 
Authority and the ocean shipowners. The change, 
too, seems to be still going on, for, on the statement 
of one manager, 90 per cent. of his ship work is now 
done on piece work, as against 20 per cent. some 
seven years ago. 
other hand, piece work has made little or no progress, 
being opposed strongly by the trade unions, although 
it appears that where it has been applied, it has 
sometimes produced astonishing reductions of cost. 

These are only a few of the results that have 
emerged from the present enquiry. As a whole, it 
appears to point to an all-round improvement both 
in efficiency of working and in conditions of labour. 
Perhaps the most outstanding example to the con- 
trary is that of the building trade, which by its 
sheltered position is able to impose a serious 
handicap on all other industries. The influence of 
this industry is the more mischievous because of its 
size. Of the total insured persons in London in 1930, 
1 in 13 were registered as building operatives, and 
formed not far short of a quarter of the total insured 
workers in the building industry of Great Britain 
and Northern Ireland. The introduction of un- 
employment insurance has led to a considerable 
increase in their numbers, and it has been estimated 
that in the London area the building industry with 
draws 123/. in respect of every 1,000/. raised in that 
area in connection with unemployment insurance, 
while contributing only 56/. Apart from its action 
in Opposing the use of payment by results, with its 
consequent lowering of costs and increase of earnings, 
it is among the most insistent of industrial forces by 
which demarcation restrictions are maintained. The 
final report of the Balfour Committee on Industry 
and Trade illustrated what the effect of 
restrictions is in raising the cost of production, and 
the industry differs from that of shipbuilding, in 
which similar restrictions are also a prominent 
handicap, in the fact that it is not controlled by any 
direct competition. Its charges above those paid 
to other industries, including the substantial cost of 
its demarcation regulations, constitute a toll levied 
by the industry on all other industries. It causes 
an appreciable increase in the overhead charges 
of the country, and adds proportionately to the 
difficulties under which its industries have to 
compete 


these 


THE POSITION OF INDUSTRIAL 
RESEARCH. 


In the Report of the Department of Scientific 


and Industrial Research for 1930-31, which has | 
recently been issued, a justifiable pride in what has | 


been done is faintly tinged with a certain apprehen- 
siveness for the future. Though “ science is becom- 


In the building trades, on the | 
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private firms is considered. But, while science 
|must avoid outrunning industry, industry for its 
part, must move sufficiently rapidly to keep in 
| touch with science by examining “in the light of 
| existing knowledge and with the help of the best 
| scientific advice available the whole of their manu- 
| facturing processes. . . . This examination joined 
| with a knowledge of a distribution of the costs of 
|manufacture which the individual form alone 
| possesses should indicate where future research 
| can be most profitably employed.” It is, in fact, as 
vitally important that industry should co-operate 
with research as that research should be directed to 
the assistance of industry, and steps must therefore 
be taken to increase the area of that contact which 
has now been established between the two. 

That that contact is not so close as it ought to be 
is clear and perhaps explains the apprehensiveness to 
which we have just drawn attention. Reading 
through the pages of the Report, the engineer and 
technician will not fail to be struck by the large 
amount of useful work which is being done in the 
various fields covered. On the other hand, we feel 
that both the business man and the Parliamen- 
tarian will be left a little bewildered. For few, if 
any, hints are given as to the effect that the 
investigations now in progress may be expected to 
have on the finances of industry. This omission is 
important for one very simple reason. 
requires money. Neither the Department nor the 
Various associations can exist without it. If, there- 
fore, either the industrialist or the Parliamentarian 
conceives the idea that no outstanding advantages 
are accruing from what is being done, they will 
both be inclined te cut off supplies, the one because 
he must reduce expenditure, and the other because 
it will offer a chance for that economy in public 
money which he preaches so often and practices 
so seldom. Actually, of course, as the Report very 
| clearly shows on page after page, excellent work is 
| being performed. We feel, however, that to appre- 
| ciate this, both the business man and the Parliamen- 





| tarian require, and are entitled to, some interpre- | 


| tation of those signs and portents which are so 


| clear to the scientists. Nor should the investigators 
| themselves object to thit course, for research has 
everything to gain and nothing to lose by placing 
its cards face upwards on the table, and there is 
no disgrace in admitting that the results of many 
researches have already directly increased the 
prosperity of industry. We realise that such inter- 
pretation may not be altogether easy in the early 
| stages of the work, but many investigations have 
| now proceeded far enough for results, financial as 
| well as technical, to be published. That these re- 
| sults apply only to one part of a section of industry 
| does not matter. Money speaks a universal language, 
| and the lesson it teaches will be clear to all. 


The main contents of the Report only require 
brief consideration. ‘The bodies, whose work is 
dealt with in it, and whose activities are more or 
less closely connected with engineering, include the 





Research | 


a question which is assuming importance with th: 
growing use of that system of power distribution 
The employment of reinforced concrete transmission 
| poles was also considered with a view to discovering 
| whether the factor of safety imposed by the existing 
lregulations could be reduced. The Scientiti 
|Instruments Research Association devised two 
|}methods of maintaining an alternating current 
|constant when the voltage and frequency of th. 
| supply varied considerably, thus facilitating th 
| X-ray output of cathode tubes. The Research 
Association of British Rubber Manufacturers 


| investigated the properties of ebonite. 








| The problems of civil engineering also received a 
| good deal of attention. The Geological Survey 
continued the publication of its memoirs on under 
water supplies, and collected geological 
inter dlia, the 


| ground 


|information having reference to 
Southampton Docks, the London Underground 
Railways and the Battersea Power Station. Useful 
investigations into the properties and behaviour 
of building materials were conducted by th 
Building Research Board, while similar work was 
carried out by the Steel Structures Research 
|Committee and by the Forest Products Research 
| Board. 

| In the field of metallurgy, the National Physical 
| Laboratory continued to deal with the physical 
structure of metals and alloys, and with the be- 
|haviour of materials at high temperatures, while 
| investigations into the effect of corrosive media 
|on the behaviour of boiler steel when subjected to 
|comparatively severe plastic deformation were 
begun. The Cast Iron Research Association col 
lected information on sand mixtures with the 
object of preparing definite specifications for facing 
sands to suit the different sections of the industry, 
and the National Federation of Iron and Steel 
Manufacturers Industrial Research Council made 
a detailed examination of the heat and energy con- 
sumed for different purposes so as to discover 
whether surplus coke-oven and blast-furnace gases 
could be more extensively utilised. 

| Useful work, which cannot conveniently be classi 
| fied under any one of these three main headings, 
included the investigations into aerodynamical pro 
blems, which were undertaken at the National Physi- 
cal Laboratory, the measurements of the latent heat 
and specific volume of liquid refrigerants, which was 
carried out by the Food Investigation Board in 
|order that temperature-entropy diagrams for these 
| fluids might be constructed; and the determina- 
tion of the heat transmission between pipes and 
a stream of air, which was dealt with by the same 
| body. The Committee on the Industrial Applica 
jtions of X-Ray Analysis devoted attention to 
|explaining the nature of their methods and their 
| application to industry. In fact, it may be said 
|that, with one notable exception, the whole of 
|engineering was covered with more or less success. 








That exception was mechanical engineering. In 
that branch of engineering no research associations 


ing,” it says “ more and more recognised as a profit-| National Physical Laboratory, the Fuel Research | have been established, and, except indirectly, the 


able investment and a useful ally in fighting indus-| Board, the Building Research Board, the Steel | report 
the attitude towards research | Structures Research Committee, the Metallurgy | problems or to the attempts, if any, that are being 


trial depression 


therefore makes little reference to its 


is still too often one of hope rather than faith.”’| Research Board, the Radio Research Board and|made to solve them. It would, of course, be 


Reading this there will not be wanting those who 
irgue that the way to improve matters is to increase 
the sums allocated to research and to propaganda 
pointing out its advantages, but that is not the view 
of those who have compiled the Report. 
expenditure,” they point out, “‘ which is defensible 


in the national interest depends on the degree to | 


which industry generally is prepared to apply 
scientific methods and advances in scientific know- 
ledge.” It, therefore, follows that science must 
not allow itself to out-distance industry too greatly 
or, if it does, must not expect industry to make use 
of or even to take an interest in the work itis doing. 

The account of the various research activities, 
which are outlined in the report, show that this is 
realised in a great degree both by the Department 
and by the bodies with which it is associated. 
The investigations which are now being under- 
taken deal with problems, which are generally 
closely connected with, and are never very remote 





the Research Associations dealing with cast-iron, 
liron and steel, non-ferrous metals, refractories, 
electrical equipment and scientific instruments. 
Most of these bodies issue their own reports, upon 


|activities need, therefore, only be referred to in 
general terms. Regarding engineering as a whole, 
| it appears, as might be expected from the way it 
has developed, that research is most active in the 
electrical branch. For instance, the National 
Physical Laboratory continued to concern itself 
with standards of measurement, especially in con- 
nection with alternating currents, while it also gave 
attention to insulating materials and photometry. 
The cause and prevention of pitting in electro- 
deposited nickel was investigated at Woolwich, 
| Farnborough and other centres, while a great deal 
|of work on the propagation of electric waves and 
the factors, such as ionisation and atmospherics, 
which influence it, was carried out by the Radio 


| obviously incorrect to deduce from that silence that 
|these problems do not exist, or that the design 
land manufacture of boilers, turbines, internal- 
|combustion engines, machine tools, valves, and 


“The | which we comment from time to time, and their | other products have reached a stage where research 


| has ceased to be of any value. In extenuation it 
| may, of course, be pleaded that much of the work 
| that the metallurgists are doing will be applied by 
mechanical engineers and that committees, such as 
|the Locomotive Experimental Station Inquiry 
| Committee, have an outlook which is purely mecha 
nical. Nevertheless, there is clearly a gap, in that 
no effort has been made to secure that co-operation 
| in technical knowledge which is the first object of @ 
| research association; nor is that contact between 
\the scientific worker and the industrialist which 
is the second object of those bodies, being cemented. 
| It is difficult to imagine why this should be. We 
| can only record the fact that of the twenty-three 
| research associations now in existence only one has 
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mechanical engineering as its main concern. This 
is a position which ought to be altered ; for, to quote 
the report, while “ scientific research cannot provide 
a ready-made solution of any of the present indus- 
trial difficulties, it does point the road along which 
persevering effort may enable industry to finda 
way out of those difficulties.” It cannot be said 
that some such road sign would not be of use to 
mechanical engineering at this juncture. 


NOTES. 
STREET ACCIDENTS. 

Last year 6,685 people were killed and 202,147 
injured in Great Britain, as a result of street acci- 
dents caused by vehicles and horses. Probably, the 
best way to get these figures accurately into focus 
is to speculate on the public outery which would 
follow if similar totals were recorded by the railway 
companies. Another way to present the figures, 
so that they may possibly have some effect on our 
apparently indifferent public and administrative 
authorities, is to point out that they represent 
128 people killed and 3,887 injured every week. The 
figures cover accidents caused by motor and horse 
vehicles, but the contribution provided by the latter 
may certainly be ignored. These deplorable ac- 
companiments of modern road traffic developments 
more than justify any regulations which have been 
made dealing with motor traffic. Why, with these 
figures before them, more active steps to control this 
traffic are not taken by those in authority and to 
insist on the observance of regulations already in 


existence, it is difficult to understand. Heavy 
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1,000,000]. or to erect a new one at a cost of 
1,295,0001. Supporters of the former proposal 
contend that there is no advantage in building 
a wider bridge, since the bottle-neck at the Strand 
end prevents more traffic being dealt with than 
is handled at present, and that sooner or later, 
whatever is done at Waterloo, another bridge will 
have to be constructed at Charing Cross, or less 
certainly at the Temple. To this the reply must 
be that the bottle-neck is not fixed and irremovable, 
and that, if a new bridge is to be built, it is wiser 
to construct it with an eye on future, rather than 
on past and present conditions. From the traffic 
point of view, therefore, there can be no doubt of 
the advantages of a wider bridge. There remains 
the further question whether what is variously 
described as “‘ Rennie’s masterpiece ” and as “ the 
greatest building put up in the nineteenth century ” 
should be sacrificed to traffic considerations. The 
answer of more than one of the bodies that has 
considered the problem is in the negative, and 
nearly all those associations, which are concerned 
with aestheticism either from a professional or an 
amateur point of view are of the same opinion. 
Quite apart from any question of finance and 
traffic it does not seem to be realised, however, quite 
what “re-conditioning’’ would mean. Actually, 
it would necessitate the taking out of four of the 
eight piers and would, in the opinion of at least one 
eminent architect, create not only a new bridge, but 
an ugly one. It appears to be generally admitted 
that, even this “reconditioned” bridge must be 
widened to carry four lines of traffic. This insistence 
on the beauty of the present structure, with its 





vehicles frequently infringe the speed regulations 
under which they operate, without any effective 
steps being taken to control them. In the case 
of ordinary motor traffic, it would probably be | 
both undesirable and impossible to reimpose a 
general speed regulation, but there are a very large | 
number of places in which such control is essential 
if any effect is to be made on figures which are a 
disgrace to our civilisation. Another obvious form 
of control, which is exercised in many cities, particu- 
larly abroad, but is far from universal, is to forbid 
the passing of traffic on the near side of tramcars 
from which passengers are alighting. Much could also 
be done in connection with dangerous overtaking of 
one vehicle by another in one-way traffic streets. 
Such streets are usually relatively short, and this 
practice is dictated by no more important considera- 
tion than impatience. Better control, from the foot 
passengers’ point of view, in streets in which traffic 
lights are operated, by increasing the yellow light 
period and forbidding traffic to start until the green | 
light appears, would also lead to a reduction 
in the number of accidents. The only encouraging 
feature in the latest returns is, as pointed out by 
The National “Safety First” Association that 
the figure of fatal street accidents, which has been 
rising for a number of years, has at last been checked. 
The figure of the year 1930 was 7,305. Any satis- 
faction which this fact may engender, however, is 
hardly encouraged by the rise in the number of 
persons injured, from 177,895 in 1930 to the figure 
of 202,147 in 1931, which we have already quoted. 
It would be encouraging to think that the fall in 
the number killed is in some way due to the ener- 
“etic work of the National ‘“‘ Safety First ’’ Associa- 
tion, but, unfortunately, it may more probably be 
ittributed merely to good fortune. In view of the 
ee mtinued increase in the total number of accidents, 
it is only too likely that the deaths may again show 
a rise this year, if matters are allowed to continue 
as they are. 


| 


WATERLOO BRIDGE. 

\t their meeting on Tuesday, February 16, the 
[4ndon County Council decided, by a large majority, 
to demolish the present Waterloo Bridge and to 
erect in its place a structure capable of accommodat- 
ing six lines of traffic. The work will be carried 
out under the supervision of Sir Giles Gilbert Scott, 
as architect, and of Messrs. Rendell, Palmer and 


Tritton, as engineers. Stated as simply as possible,|the ship’s refrigerating chamber. After some 
without any of those extraneous considerations | 2,000 carcases had been successfully treated, 


which have figured so largely in the controversy on 
this subject, the alternatives between which the 
Council had to choose were whether it was better 
to “re-condition” the old bridge at a cost of 








of Glasgow, with the result that the sailing ship 
air compression 


the end of 1881. 
Port Chalmers in special railway wagons where they 
were unloaded, and first chilled and then frozen in 


however, the crankshaft of the engine broke, and 
the meat had to be disposed of locally. 
was quickly effected and the ship sailed on February 


implication that no new bridge can rival it in 
appearance is a little unfair to living architects and 
engineers. The opinion seems to be that no work 
of architecture is entitled to favourable considera- 
tion, until its creator has been dead at least one 
hundred years. Those who praise the existing 
bridge might, with advantage, turn to what was 
said about it at the time it was built and envisage 
the possibility that a century hence their descendants 
will be as enthusiastic about Scott and Palmer’s 
bridge as they themselves are about Rennie’s. We 
feel sure that the Council has adopted the right 
course. 

New ZEALAND FROozEN MEAT 
TRADE. 


JUBILEE OF THE 


At the present time, when attempts, directly 
and indirectly, are being made to establish a closer 
industrial relationship between Great Britain and 
her overseas Dominions, a certain political interest 
attaches to the celebration of the jubilee of the 
New Zealand frozen meat trade, which took place 
at the offices of the Shaw, Savill and Albion Com- 
pany, Limited, 34, Leadenhall-street, London, 
E.C.3, on Monday, February 15. For our part, 
however, we are more concerned with the progress 
in that branch of engineering, which in 50 years 
has enabled the number of carcases imported 
annually from New Zealand to be increased from 
5,000 to 10,000,000, while, in addition, about 
180,000 tons of butter and cheese are similarly 
handled. Without wishing to depreciate the efforts 
of others to whom this great progress is also due, 
we may point out that without the skill of the 
refrigerating engineer it would have been impossible 
of achievement. The inauguration of the frozen 
meat trade between New Zealand and this country 
was due to a meeting which took place between 
Mr. W. 8S. Davidson of the New Zealand and 
Australian Land Company, Edinburgh, Mr. James 
Galbraith of the Albion Shipping Company, Glasgow, 
and Mr. Coleman of Messrs. Bell and Coleman, also 


Dunedin, of 1,248 tons, was equipped with a cold- 
refrigerating machine, and dis- 
patched to Port Chalmers, where she arrived towards 
The carcases were conveyed to 
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lamb together with 22 pigs and 2,226 sheep's 
tongues. After a passage in which she experienced 
a 48-hours’ hurricane, and was nearly becalmed 
off the Scillies, the Dunedin reached London in 
90 days. During the voyage through the tropics, 
the ship was for a considerable time on one tack, 
with the result that the temperature in the upper 
refrigerating chamber was so high as to cause great 
anxiety for the safety of the cargo, especially as the 
air flues became blocked with ice. On arrival, 
however, only one .carcase had to be condenmned. 
The Dunedin made nine other voyages with similar 
cargoes, and was finally lost, probably as a result of a 
collision with an iceberg, in 1889. It may be of 
interest to add that at present, the Shaw, Savill 
and Albion line have nineteen vessels engaged in 
this trade, of which the largest, the Mataroa and 
the Tamaroa, are oil-burning turbine, twin-screw 
steamers of 12,500 tons. The voyage is now made 
via the Panama Canal. 


AUSTRALIAN TIMBER FOR WHARF CONSTRUCTION. 


The decision of the Falmouth Docks and Engineer- 
ing Company to employ Australian timber in the 
construction of a new deep-water wharf will be 
received with interest by harbour engineers and dock 
authorities in this country. Briefly, the scheme 
involves the building of a wharf 660 ft. long and 
having a depth of water alongside of 26 ft. at low 
tide. Some years ago piles imported from Portland, 
Oregon, U.S.A., were employed on other works 
at Falmouth, but, owing to the ravages caused by 
the Teredo Navalis, Limnoria, and other sub- 
marine boring pests, the piles had to be renewed 
every 8 or 10 years. Prolonged and exhaustive 
tests were accordingly carried out on other timbers, 
notably turpentine hardwoods imported from 
Australia. The results obtained exceeded all 
expectations, and it having been computed that 
an Australian turpentine wood pile would have a 
life of about 40 years, the company decided to 
employ this timber when the construction of the 
new deep-water wharf was embarked upon. An 
order for Queensland turpentine wood piles and other 
Empire timbers, valued at 30,000/., was therefore 
placed, and as a result the 8.S. Belpareil left Brisbane 
bound for Falmouth, in December last, with a 
cargo of 850 turpentine wood piles, varying in length 
from 72 to 75 ft., and weighing as much as 8 tons 
each; the weight of the whole consignment was 
between 4,000 and 5,000 tons. She also carried 
105,000 superficial feet of sawn brush box, which 
will be employed for decking the wharf throughout. 
About a third of the piles and the whole of the 


decking consisted of Queensland timber, the 
remainder of the piles coming from other parts of 
Australia. The Belpareil arrived at Falmouth 


last week and discharged her cargo at the docks. 
As all the materials entering into the construction 
of the new wharf have been produced within the 
British Empire—thecrossties and beams, for instance, 
are from Vancouver, Canada—it will be known as 
the Empire Wharf. It will be equipped with electric 
cranes and will be utilised at times for discharging 
cargo, but more generally for the carrying out of 
repairs to liners and large oil-carrying vessels. It 
is to be hoped that the present shipment from Aus- 
tralia, although not the first of its kind, will be 
the forerunner of others, and that our dock and 
harbour authorities will look to an increasing extent 
to the Empire for their supplies of hardwoods, 


ArRcRAFT APPRENTICES, Koyat Arr Force.—The 
Air Ministry informs us that 250 aircraft apprentices, 
between the ages of 15 an 17, are required by the Royal 
Air Force for entry into the schools of technical training 
at Halton, Bucks., and at Cranwell, near Sleaford, Lincs. 
They will be enlisted as the result of an open competition 
and of a limited competition, held in the near future by 
the Civil Service Commissioners and the Air Ministry, 
vespectively. Successful candidates will be required 
to oun a period of 12 years’ regular Air Force 
service from the age of 18, in addition to the training 
period. At the age of 30 they may return to civil life 
or may be permitted to re-engage to complete time for 
pension. Full information regarding the dates of the 
respective examinations, the methods of entry and the 





A repair} 


15, 1882. with nearly 5,000 carcases of mutton and 


aecsempein me scheme generally, can be obtained 
upon application to the Secretary, Air Ministry, Aircraft 
Apprentices’ Department, Gwydyr House, Whitehall, 
London, 8.W.1. The sons of officers, warrant officers, 
and senior N.C.Os. of the three services will receive 
special consideration. 
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THE ENGINEERING OUTLOOK. 
VIII.—Tuxz Locomotive Inpustry. 


Tue prolonged but slow upward movement of the 
locomotive industry in recent years which cul- 
minated in 1930 in a more rapid expansion to a level 
in excess of that achieved in 1913, was followed in 
1931 by a recession to the lowest level of post-war 
years. Although it was thought unlikely that the 
record level of 1930 would be reached again during 
the last year, there was no reason at the beginning 
of 1931 to anticipate so severe a recession as actually 
occurred. Indeed, had less political unwisdom been 
in evidence, there is no reason to think that the 
buying power of the great overseas markets which 
are our principal customers for locomotives would 
have been so drastically curtailed. As regards the 
home market, this is, of course, hardly existent, 
from the point of view of the locomotive manu- 
facturers with whom this article is concerned. The 
Railway Companies, to satisfy their own require- 
ments, completed some 280 new locomotives of 
various types during the year, out of a total 
demand of 315. From the point of view of the 
competitive power of the British industry it must 
be acknowledged that the withdrawal of the basis 
of the home market from the independent manu- 
facturers handicaps them severely in their struggle 
to capture overseas markets. As long as_ this 
country is organised on a basis of international 
trading this is a seriously uneconomic procedure. 
The fact cannot be too heavily emphasised in view 
of the danger to other sections of engineering 
overseas trade, ¢.g., the threat to the commercial 
motor vehicle industry if the Railway Companies 
were to follow up their road powers by undertaking 
the manufacture of these vehicles. 

The export statistics are not only poor in the 
aggregate, but show a progressive decline throughout 
the year. The figures for 1931, and the correspond- 
ing exports for recent years, are given in Table I. 

Although the results for this industry are liable 
to be distorted over a given short period by the 
accident of date in the shipment of a few large 


TABLE II.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VALUE £000. 
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be observed that they have sometimes by their 
tenders affected adversely the profitableness of 


Taste I.—Locomotives. United Kingdom Exports, 





Monthly . Index Value Index 
Average. Volume. | (1913 per ton. (1913 = 
100) 100). 
Tons £ 
1913 3,927 100-0 59-0 100-0 
1922 
Ist Qr 4,268 108-7 165-0 279-7 
2nd ,, 1,741 44-3 168-5 285-6 
3rd ,, 1,748 44-5 150-8 255-6 
4th .. 2,979 75-9 144-5 244-9 
1923 
ist Qr 2.524 64-3 110-9 188-0 
2nd ,. 3,110 79-2 78-4 132-9 
3rd ,, 2,227 56-7 81-8 38-6 
4th ,, 3,691 94-0 70-1 118-8 
1924 
Ist Qr 2 604 68-6 72-2 122-4 
2nd ,, 2,432 61-9 72-8 123-4 
3rd 1,505 38-3 83-3 141-2 
4th 1,223 31-1 98-2 166-4 
1925 
Ist Qr 3,682 93-8 82-8 140-3 
2nd ,, 3,471 BR-4 85-0 144-1 
3rd 1,578 40-2 97-6 165-5 
4th 1,415 36-0 91-3 154-7 
1926 
Ist Qr 4,388 111-8 90-6 153-4 
2nd ,, 2 936 74-38 90-6 153-4 
3rd 1,953 49-7 91-2 154-6 
4th 2,046 52-1 84-3 | 142-9 
1927 | 
Ist Qr. 921 23-5 99-2 168-1 
2nd ,, 2,123 54-1 89-4 151-6 
3rd 2,425 61-8 85-2 144-4 
4th 3,508 89-3 78-1 132-4 
1928 
Ist Qr. 2,622 66-8 89-8 152-2 
2nd ,, 5,681 144-7 80-0 135-6 
3rd 2,810 71-6 83-2 141-0 
4th 2,631 67-0 96-6 163-7 
1929 
Ist Qr 81-4 76-0 128-8 
2nd ,, 81-3 85-2 144-4 
3rd 81-3 85-2 144-4 
4th 98-2 79-2 134-2 
1930 
Ist Qr 3,762 05-8 75-4 27-8 
2nd ,, 4,833 123-1 76-1 129 
3rd 3,065 78-0 76-9 130 
4th 9, 195 132-3 69-9 118-5 
1931 
Ist Qr 2,839 72-3 77-0 130-5 
2nd ,, 1,422 36-2 80-8 136-9 
3rd 1,881 47-9 7°6 114-6 
4th 475 12-1 80-6 136-6 
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| were less than half those in 1930 and less than thos 
|in any other year under review. In Table III the 
corresponding figures of volume are given for those 
| countries for which they are available. 

| Table III shows that volume of these exports 
has shrunk in similar degree to the value. Th: 
exports of the United States and France have 
increased absolutely and still more in proportion 
to those of the United Kingdom and Germany, 
owing no doubt to their ability during 1931 to offer 
more liberal credit to their customers. The latter 
countries, however, have retained the lion’s share of 
the business. It would seem unlikely, however, 
that the conditions of 1931 will be repeated during 
the coming yer. 

The competitive export position during 1932 will 
be dominated as far, as this country is concerned, 
by a struggle between two opposing tendencies, 
In the first place, the British industry should enjoy 
a considerable advantage against its principal 
competitors, all of which are gold standard countries, 
as the principal markets for locomotives are mainly 
off the gold standard. They will, therefore, find it 
much easier to buy their requirements from this 
country than elsewhere, and the proportion of such 
business as there is available secured by the British 
industry should be greater than in recent years. 
On the other hand, in the present state of affairs 
there is a likelihood that all purchasers will defer all 
but strictly necessary replacement orders in the 
interests of supposed economy. There is not, 
therefore, likely to be a substantial increase in world 
demand during the current year. It is not likely 
that any substantial amelioration in world condi- 
tions will take place during 1932, but even if a 
series of important decisions, calculated to right 
matters in the long run, were taken in the course 
of the year, the effect on confidence might lead to 
some improvement in this branch of engineering 
before the end of the year. As far as can be seen 
at present it would, therefore, appear reasonable to 
expect that the British locomotive industry, in 1932, 
will not show any further recession, and that by 
the end of the year brighter prospects will be in store. 





1925 1926 1927. 1928. 1929. 1930. | 1931. 

Per Per Per | Per | Per Per | Per 

Value cent. Value. cent Value. cent, Value. cent. || Value.| cent. Value.| cent. || Value. cent. 
2,649 44-8 3,043 54-8 2,286 41-8 3,533 | 60-7 3,275 56-0 3,751 52-9 1,497 45-4 
1,338 22-7 1.228 22-1 1.735 31°7 1,120 19-2 1,241 | 21-2 2,852 40-2 1,16 33-5 
1,456 24-6 1,054 19-0 1,096 20-0 654 11-2 981 16-8 139 | 2-0 294 8-9 
431 7:3 220 4-0 289 5-3 216 3-7 296 5-1 276 3°9 | 349 | 10-6 
37 0-6 6 0-1 68 1-2 300 5-2 54 0-9 77 1-0 || 54 1-6 
5,911 100-0 5,551 100-0 5,474 100-0 5,823 100-0 || 5,847 | 100-0 7,095 | 100-0 3,300 | 100-0 


TABLE I1I.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME TONS. 





1913. 1924 
| Per Per 
Value cent Value cent 
United Kingdom 2,782 | 40-4 1,852 28-7 
Germany 39-2 1,042 16-2 
U.S.A 19-2 1,279 19-9 
France 1-2 25 0 
Sweden 5 1,049 30-2 
Total 6,894 | 100-0 6,447 | 100-0 
1913 1924, 
Per Per 
Volume cent Volume cent 
United Kingdom 45-3 23,563) 62-3 
Giermany 51-5 16,006 37-6 
France 3-2 4.525 10-1 
Total . ‘ --| 104,002, 100-0 44,904, 100-0 


orders, the progressive nature of the decline is a 
disquieting feature. It is also significant that some 
of the markets which are usually valuable have 
ceased buying entirely, while in every case there is 
a considerable reduction as compared with 1930. 
Equally significant is the fact that exports of parts 
of locomotives dropped from 1,232,221/. in 1930 
to 552,962/. in 1931. In view of these facts, it is 
difficult to resist the conclusion that this industry 
is now thoroughly in the grip of the depression due 
to a world-wide endeavour not only to postpone 
replacements, but also to defer maintenance in the 
interests of apparent temporary economy. Although 
this process must in the long run lead to the accumu- 
lation of large arrears of demand, that demand is 
unlikely to become effective until the present 
financial crisis is over. 

In the home market, foreign manufacturers do 
not present serious competition as regards the 
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1925 1926. 1927. i 18 

| 

1 

Per Per Per |} 
Volume cent Volume cent. Volume.) cent. Volume. 
30,437 51-0 33,968 61-8 26,932' 48-3 || 41,231 
22,219, 37-2 16,858, 30-7 24,211 43-4 || 16,825 
7,070 11-8 4,119 7°5 4,614 8-3 | 2,899 
59,726 100-0 54,945, 100-0 55,757, 100-0 60,955 


such work as is going to the British manufacturer. 
The total value of locomotive imports has been 


negligible in recent years, as shown by the following | 


table :— 


United Kingdom Net Imports of Locomotives. 


£ £ 
1924 ote 5.303 1928 ««- 14,279 
1925 9,079 1929 de 9,081 
1926 ‘ 12,736 1930 18,606 
1927 ihe 14,765 1931 26,509 


The most important criterion of the competitive 
position of the industry, which is almost entirely con- 
cerned with export, is an international comparison 
of the export of locomotives from the principal 
producing countries. Table II gives this comparison 
in declared values in sterling converted at the 
average rate of exchange for each year. 

It will be seen from Table IT that there has been 


securing of the few available orders, though it may! a general collapse in these exports, which in 1931) necessary to say something about previously 


28 . | 1929. 1930. 1931 
Per | | Per } Per Per 
cent. Volume.' cent. ||Volume.' cent. Volume.| cent 
67-6 40,316 64-8 i 50,566 52-9 19,852, 50-7 
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7, 39-7 
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27-6 || 17,714 28-4 


41,059 42-9 15 
6-8 | 4,032 


4-2 3,756 





2,256 100-0 ! 95,657, 100-0 || 39,135, 100-0 





|'ALTERNATING-CURRENT CIRCUIT- 
BREAKERS. 
By H. TrencuaM, M.Inst.C.E., M.1LE.E. 


Introduction.—As is well known to those interested, 
substantial progress has recently been made in the 
science of interrupting large alternating currents. 
It, therefore, appears opportune to collate, examine 
and compare the information available about the 
various types of alternating-current circuit-breakers 

| which are in use, or are being suggested, as the result 
of recent research. This article does not pretend 
to contribute anything new to the science of alter- 
|mating-current circuit interruption, but is am 
endeavour to arrange information that is already 
known in an ordered sequence, so that the relative 
| possibilities of the new devices available may be 
assessed and their probable utility to the switcb- 
|gear industry envisaged. It will, therefore, be 
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existing forms of circuit-breakers, the ideas under- 
lying their design, and the embodiment of those 
ideas in recognised types of switchgear, in order 
that the advantages and disadvantages of any 
new apparatus, or proposed apparatus, may be the 
better appreciated. 

Circutt-Breaker and Switchgear Duty.—The scope 
of circuit-breaker duty is very wide, but the utility 
of a new breaking device can largely be measured 
by its adaptability to circuit-breaker requirements 
in all types of switchgear. Fig. 1 shows the various 
classes of switchgear used in this country, their 
application, and the characteristics in general 
demand. The characteristics given later for the new 
breaking devices afford a means of judging their 
applicability to present-day switchgear needs. No 
comment is necessary on any of the requirements 
indicated in Fig. 1, except “‘ Operation.” Speed of 
operation is not, as yet, heavily stressed in this 
country, though in the United States, practically 
all the important breakers now offered for extra 
high voltage work are of the so-called high-speed 
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| moving the are into cold oil by a magnetic blowout. 
| The number of breaks was increased so as to produce 
attenuation of the arc as rapidly as possible, and 
various special forms of contact were employed. 
The results varied greatly, but, generally speaking, 
| tests showed that the performance was extremely 
|erratic, and that the devices were not as effective 
as was expected. In fact, only one device in common 
use, viz., the explosion chamber, makes a serious 
attempt at arc control, as against its haphazard 
lengthening between contacts of varying form and 
number. 

The subject of breaker rating was extremely 
difficult, and was complicated by many extravagant 
claims which were put forward as a result of one 
or two fortuitously good performances. Research 
definitely showed that good performances under 
controlled conditions might be followed by a number 
of poor results or even by disaster, and no adequate 
explanation of this irregular behaviour could be 
deduced. In the meantime, a demand arose for 
apparatus which would deal adequately with any 
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type, and are guaranteed to open circuit within 
eight cycles of the commencement of a fault. High 
speed in clearing faults has been found the most 
effective means of combating system instability, 
Where power systems are interconnected. So far 
as the author is aware, the only new circuit-breaking 
devices which can be adapted to high-speed opera- 
tion are the Deion grid and the gas-blast oil circuit- 
breakers. 

Early Fundamentals in Circuit-Breaker Design.— 
The primary function of a circuit-breaker, as dis- 
tinguished from a switch, is to prevent damage to 
the apparatus and conductors forming a circuit 
by disconnecting them when a short-circuit or fault 
occurs. Rapidity of operation is, therefore, an 
essential quality, and this was the first main con- 
dition that the early circuit-breaker designer 
attempted to satisfy. Belief in the effectiveness 
of high cross-bar velocity survived long after tests 
had shown that there was an optimum speed of 
breaking movement for any plain circuit breaker, 
and thatif this were exceeded, increased “ distress ” 
would result. Another characteristic which was 
early recognised was that since maximum and zero 
current values recur in an alternating-current arc, 
the flow of energy could be more easily interrupted 
at the zero points than at any other parts of the 
current wave. Attempts to improve operation were 
made by fitting baffles and other devices, so as to 
direct a wave or jet of oil towards the arc, or by 


ae DIAGRAM EVERY PROBABLE COMBINATION OF SUPPLY & LOAD IS SHOWN AT LEAST ONCE 


| conditions likely to be imposed upon it in service. 
|The only safe method was, therefore, to make a 
sufficient number of tests to map out a field of 
| possible performances and to use the information 
obtained from the envelope of the field of results 
as a basis of design. For example, a given breaker 
tested at its rated voltage and at varying loads would 
give very variable rates of gas formation and con- 
sequent internal pressure at any values of current 
and power factor. The maximum gas formation 
at any load within the possible range of rating would, 
however, be the only admissible basis for a safe 
design as regards the strength of the tank and top 
plates. Similarly, for a given circuit voltage, the 
only safe breaking distance would be one which 
conformed to the maximum are length drawn on 
tests at that voltage, again a very variable quan- 
tity. The high cost of such a system of designing 
hardly needs emphasis, and no surprise need be 
felt that progress was slow. Such, in brief, was the 
position of alternating-current breaker design up 
till a few years ago, and the urgent need for care- 
fully organised research was apparent to all whose 
business brought them into contact with the problem 
of interrupting short-circuits. 

Before passing on to the results of recent researches, 
it may be worth while to examine the premises of 
early designers and note the explanations which 
are now offered to account for the observed results. 
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are concerned with taking the quickest possible 
advantage of the occurrence of a zero point in the 
current wave. As regards high speed of movement, 
this, in itself, will not militate against effective 
functioning if the formation of a long are can 
be avoided. Two facts, however, must be borne 
in mind in this connection : Firstly, that the energy 
present in a circuit-breaker during interruption is 
a direct function of the ohmic resistance of the arc. 
A short arc means low resistance and consequently 
low energy, whilst a long are has high resistance 
and thus brings the short-circuit energy to a focus 
at the breaker. Secondly, an alternating-current 
are of even a few thousand volts can be drawn to a 
great length. Thus, speedy lengthening of the arc 
in oil liberates energy which is utilised in producing 
a large bubble of hot gas, and this is the medium in 
which the are can best survive. This argument 
applies whether the are is lengthened rapidly by 
a high speed of movement or by a blow-out magnet, 
particularly where the magnetic field is of limited 
extent. If, therefore, a long arc be allowed to form, 
it becomes impossible to take proper advantage of 
the zeros in the current value to effect its extinction. 
In fact, the plain breaker, if rapidly opened, produces 
a long are with all its consequent ill effects.* 

As regards the operation of the plain two-break 
finger contact-breaker, we may say that the speedy 
production of a gas bubble promotes violent turbu- 
lence in the oil, and eventually oil, oil spray, or 
cooling gases are fortuitously projected into the arc 
space in sufficient quantities ultimately to prevent 
re-striking after a current zero, There is almost 
infinite possibility of variation in the turbulence 
produced, and hence there need be no surprise at 
the widely different results, It is natural in the 
multi-break arrangement that, with the larger 
number of breaks, there should be a greater proba- 
bility of one being effective, and a better average 
performance is to be expected. In the explosion 
chamber, the turbulence is started in a confined 
space, and the outlet for the gases produced, together 
with the oil displaced, is only through the throat, as 
shown in Fig. 2, on page 226. As this is the channel 
along which any persisting arc must pass, the products 
of oil and gas turbulence are forced into the arcing 
space and extinction is brought about more rapidly. 

Present-Day Fundamentals in Design.—The actual 
mechanism of circuit interruption at a point of zero 
current has been described as a race between the 
building up of dielectric strength in the are space 
and the building up of the voltage across it. If 
both competitors are properly understood and 
evaluated, the result of the race can be accurately 
predicted; whether the are will re-strike and 
continue indefinitely, or whether it will be posi- 
tively extinguished can be determined. Dealing 
first with the arc space, it is obvious that the 
minimum amount of energy should be liberated at 
the point where the arc occurs. This means that 
the length of the break must be as short as possible, 
in order to give the insulation resistance required to 
prevent re-striking ; in the case of cold air or oil this 
distance is not necessarily great. The speed of 
movement to produce this break must be very high 
to ensure that the earliest possible current zero 
shall be effectively utilised, since each succeeding 
half-wave of current will cause an accession of 
energy at the arcing point and render interruption 
increasingly difficult. The necessary distance being 
determined, the rate of growth of insulating value 
will be governed by the possibilities of de-ionising 
the arc space or of removing the are products 
and substituting for them a good insulator. After 
this, neither the ultimate distance of separation 
of the contacts, nor the rate at which this 
separation is accomplished is of any significance 
in the work of interruption. The discussion on 
new alternating-current breaking devices mainly 
centres round which of these alternatives should 
be employed. 

As regards the rate at which dielectric strength 
can be built up in the arc space, it is known that 
certain factors contribute towards this end, namely, 
a reduction in temperature by heat conduction to a 











* See J. Slepian, “‘ Extinction of Long Alternating- 
Current Ares,” Journal of tie American Institute of Elec- 





The main elements in effective circuit interruption 








trical Engineers, vol. xlix, page 310 (1950). See also Enct- 
NEERING, Vol. cxxix, page 173 (1930). 
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solid enclosure or by the introduction of cool air 
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formance should be separately investigated, and its 
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velocity, are essential. 


or oil, or the rapid expansion of the products of | effects evaluated in order that the fundamentals of | necessary air or gas supply being drawn from a 


arcing and the condensation of vapour in the space. 
The quantitative values of these factors are at 
present indeterminate, though they may eventually 
be amenable to experimental evaluation 
sufficient accuracy to be included in a design 
formula, The injection of cold oil into the arcing 
space, however, occupies a rather different position, 
in that the requisite rate at which the thickness of 
the oil film must be built up to resist puncture can 


with | 


correct design might be arrived at, and appropriate 


already been done by Continental and other engin- 
eers, and all the published information was carefully 
collected and examined. From that time until the 
present, work has been in progress continuously 
in this country and elsewhere, and the resulting 
developments may be summarised as comprising 


reservoir. 


}and Allied Industries Research Association experi 


mented with it and produced a successful design 
Another design, which is 


which was patented. 
actually being produced on the Continent, is covered 


| by a German patent of a little later date than 


the British. Typical designs of air-blast circuit 


be calculated, if the rate of voltage rise be known. | five new schemes of are control for producing | breakers have already been described in the technica 
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The supply of the required flow of oil is then a 
more or less straightforward problem in hydraulics. 

The rate of voltage rise which takes place when 
a current zero occurs is a subject on which much 
useful knowledge has been recently obtained.* The 
case which has to be studied is, of course, that 
representing the worst conditions, i.e., when the 
current is lagging by approximately 90 deg. In 
these conditions, the normal voltage is at or near 
its maximum when the current is zero, and its 
rate of establishment across a break is very rapid. 
The rise does not occur instantaneously, but is 
in the nature of a local oscillation, the steepness 
of the wave front of which depends on the reactances 
and capacities of the apparatus and circuits in the 
neighbourhood of the breaker. These reactances 
and capacities will also vary with the nature of 
the fault, i.e., the conditions for an earth fault 
will not be the same as those for a phase fault. 
Calculations based on various known conditions 
have been found to agree closely with cathode 
ray oscillograms taken across the contacts of an 
opening breaker. The ordinary vibrating oscillo- 
graph is quite unable to record this high-speed 
voltage rise, and this, perhaps, explains why in the 
early researches little attention was paid to the 
phenomenon of rate of rise of recovery voltage in 
spite of the importance which is now known to 
attach to it. System tests, in which the connected 
electrostatic capacity was varied and the generating 
capacity kept constant, bear out the correctness of 
the conclusions that the average arc length and the 
amount of gas formation increase very markedly 
and consistently with an increased rate of voltage 
recovery. 

Effects of Research.—Systematic research into the 
interruption of alternat:ng-current arcs under oil was 
commenced in this country by the British Electrical 
and Allied Industries Research Association about 
ten years ago, and the programme of investigation, 
which was laid down by them prior to the actual 
commencement of the tests, was very exhaustive 
in its scope and character. In effect, the scheme was 
that every known variable in circuit-breaker per- 

* See R. H. Park and W. F. Skeats. “ Circuit-Breaker | 
Reoovery Voltages,” Journal of the American Institute of 
Blectrical Engineers vol. xlix, page 1017 (193)), W. F.| 


Skeats, ‘ Circuit-Breaker Duty Affected by Circuit Char- 
aoteriatics,” Blectrical World, vol. xevii, page 1230 (1931). 
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breakers of higher interrupting efficiency than was 
achieved with open contacts. These are :—Gas or 
air blast circuit-breakers, Deion air circuit-breakers, 
Deion grid oil circuit-breakers, oil blast circuit- 
breakers, and water or expansion circuit-breakers. 
Gas or Air Blast Circuit Breakers.—An elementary 
diagram of the gas or air blast circuit-breaker is 
given in Fig. 3, from which it will be understood that | 
its efficiency depends on the removal of the are pro- | 
ducts and the substitution for them of a blast of | 
air. This operation commences immediately the 
contacts part and, as the arc is unable to lengthen 
or loop into the socket contact, it is extinguished | 
with but little liberation of energy. As air is the | 
insulating medium and its breakdown value is less 
than that of a solid or liquid dielectric, rapid move- 
ment of the contact rod, together with high gas 





Fig.4.METHOD OF ARC EXTINCTION IN 
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| Press, and it is known that they readily adapt them- 
selves to cell-type equipments and to outdoor instal- 
lations. The ratings at present available are 
| approximately as follows : For indoor installations, 
| breaking capacities from 400 mega-volt-amperes to 
500 mega-volt-amperes at voltages from 11 kv. to 
33 kv.; for outdoor installations, breaking capa- 
cities of 500 mega-volt-amperes at 33 kv. and up 
to 1,000 mega-volt-amperes at voltages from 66 kv. 
to 100 kv. Up to approximately 600 amperes, the 
normal current is carried by contacts which com- 
prise the main breaker structure; above this 
value, additional main contacts have to be fitted. 
This type of breaker is not likely to be produced 
for less than 400 mega-volt-amperes breaking 
capacity. As a supply of compressed air is requisite 
for interrupting the circuit, it is a natural step 
to provide pneumatic operating mechanism. This 
can easily be arranged so that unless the air pressure 
is sufficiently high to break the circuit properly the 
operating mechanism will not function. For the 
operation of a group of breakers, a single air com- 
pressor equipment can feed a common header pipe 
for supplying all the breakers. 

The form of breaker developed for 
service at extra high voltages is strictly comparable 
with equivalent oil circuit-breakers as regards space 
occupied and general application. The cost of the 
breaker itself is less than that of an oil breaker of 
equivalent rating at the higher voltages, say, in 
excess of 66 kv., at which rating the costs may be 
approximately equal. This financial advantage 
cannot be maintained on very small installations, 
owing to the accessory air-compressing plant, though 
schemes involving a supply of compressed-air 
bottles have been under consideration and may 
modify the situation. As regards maintenance, 
the electrical end is very simple, and damaged con- 
tacts can be renewed in a few minutes without 
recourse to oil draining. This advantage, however, 
is rather offset by the somewhat more elaborate 
maintenance necessary on the pneumatic mechanism 
and valves. 

The cost of breakers and complete installations 
for indoor use and rated at approximately 5 
mega-volt-amperes should show little difference 
between oil circuit-breakers and air-blast breakers. 
The electrically-operated units are equivalent t 
cellular oil breakers, but owing to noisy operation 


outdoor 


The action is positive, the 


This design first appeared in the United 
data for their application collected and made avail- | States about 1901, but was never developed into 
able. A considerable amount of research work had la good working proposition. The British Electrica! 
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when air blasts are used, the vent header pipes must | doors or in oil-filled metal-enclosed structures for 
be fitted with silencers at the breakers and at the|the highest voltage work. For lower voltage 
main outlet. The above remarks on the maintenance, | breakers with all three phases in one tank, the Deion 
necessary at higher voltages apply in this case.| grid device is equally applicable either to cell- 
The air-blast circuit-breaker is not readily adapt- | mounted breakers or to metal-clad compound- 
able to metal enclosed equipments, and as regards | 
space occupied, the balance is in favour of the oil| volt-amperes may be found to justify its adoption 
breaker. | at voltages of the order of 15 kv. to 25 kv. Below 
The Deion Air Circuit-Breaker—The Deion air| these ratings, the cost, and possibly the space 
circuit-breaker* dispenses with the use of oil, and | occupied, would be greater than for plain oil circuit- 
operates purely on the principle of deionising the | breaker equipments. 
arc space at zero value of current. Its elements are | (To be continued.) 
shown in Fig. 4, and it comprises means for drawing ner Masses 
in are in such a position that it will be forced into 
a series of chambers. 
between copper cooling plates into a number of short On February 18 occurred the centenary of the 
ures, each of which is forced magnetically to travel | birth of the American engineer and inventor Octave 








filled equipments, and ratings as low as 100 mega- | 
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known. In all they did, Chanute took the deepest 
interest, and he gave them every encouragement ; 
their debt to his work can best be seen by an exami- 
nation of the design of their machine and that of a 
Chanute glider. 

Of Chanute’s experiments of 1896 an account was 
|given in the Journal of the Society of Western 
Engineers in 1897, and about thirteen years later 
Chanute added still further to aeronautical literature 
| by publishing his work, Recent Progress in Aviation, 
|containing a review of power-driven flight experi- 
|ments from 1904 to the great Rheims meeting of 

1909. Soon after the publication of this work he 
|died, passing away at the age of 78, at Chicago, 





Here it is split up en cd OCTAVE CHANUTE 1832—1910. |on November 23, 1910. An engineer possessed of 


the truly scientific spirit, an acute observer and 


a clever inventor, he was generous, courageous 


quickly over the surface of the plates, so that cool-| Chanute, who during a period of forty years was fecss pring — oe Bicep MaemPbeore rape. Ale darter 


ing and deionisation of the arc spaces prevents | connected with the rapidly growing railway system | respected, 


restriking at an early zero point after formation. | of the United States, and whose experiments on | 
No special steps are taken to limit the arc length, | gliding and writings on the history of mechanical | 
but the point is of less significance in this switch flight give him a place among the chief pioneers of | 
than when the are is drawn in a closed oil tank. | aviation. Of French parentage and born in Paris, 
The movement of the arcs in their cooling paths is | he was the son of Joseph Chanute, a professor of | 
by a series of jumps between the zero-current pauses, | history in Paris University, who, in 1838, emigrated 
at which times electro-magnetic reaction tempora-| to the United States and became vice-president of | 
rily ceases. The employment of the Deion breaker | the Jefferson College in Louisiana. There and at 
in normal cellular gear structures is quite easy, and| New York young Chanute attended the public 





Whether there exists any’ monument 
to him we do not know, 
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Srr,—As one studying the question of modern land 
transport, the article and graph of road transport costs 


it has been developed for various voltages from 
440 volts up to 25 kv. with suitable current ratings, 

The breaking ratings are approximately 500 and 
1,000 mega-volt-amperes at 15 kv. and at 25 kv., 
respectively, and from 50 to 250 mega-volt-ampere 
at voltages of about 7-5 kv. It is not suitable for 
extra high voltage work, and its scope is limited to 
indoor applications up to approximately 25 kv. In 
such cases, complete equipments are generally equi- 
valent to oil circuit-breaker cell type installations. 
lhe absence of oil in the Deion equipments saves a 
certain amount of trouble in maintenance, though 
there is some additional mechanical complexity. 
There appears to be no possibility of adapting this 
class of breaker to filled metal-clad equipments, 
though sheet-steel enclosures may be provided 
quite easily. 

The Deion Grid Oil Circuit- Breaker.—In the Deion 
grid oil circuit-breaker,} the arc is drawn through a 
slot or channel formed by a pile of slotted plates 
of insulating material interspersed with plates of 
magnetic material, as shown in Fig. 5. The horseshoe 
shape of these magnetic plates causes the are to 
move in towards the closed narrow end of the slot, 
displacing and vaporising oil in the process. The 
vapour is cooled rapidly, owing to its proximity to 
the walls of the slot, and the cooled vapour, with 
probably a spray of atomised oil, causes the arcing 
space to be deionised at zero current, thus pre- 
venting restriking. The body of oil in the slot 
proper is reinforced by oil contained in a series of 
pockets in the slot walls. These pockets probably 
ilso act as pressure reservoirs for gas generated 
during the passage of current in the are when it is 
moving, and thus, by expansion, project the cooled 
vapour and oil spray back into the stationary arc 
space at zero current. It is assumed that this device 
operates by deionisation, but it is probable that some 
removal of the are products also occurs, since its 
eficiency is much reduced if the pockets in the slot 
walls are omitted. 

Chis circuit-breaker has been, or is about to be, 
developed for the full range of voltages from 15 kv. 
upwards and for current and breaking capacity 
ratings appropriate for general service. This is 
possible since the Deion grid is an interrupting 
(levice accessory to the oil circuit-breaker, which 
's otherwise normal in appearance and application. 

For high-voltage applications, this breaker is 
‘trictly comparable as to first cost, maintenance 
‘nd space occupied with equivalent oil circuit- 
breakers of earlier design, though further develop- 


ments May eventually reduce the size of the breaker | 


somewhat for similar ratings. These comments 
“pply equally whether the installations are out of 


. See ENGINEERING, vol. cxxix, page 152 (1930). 

See B. P. Baker and H. M. Wilcox, “The Use of Oil 
zi Are Rupture,” Journal of the American Institute of 
rset ngineers, vol. lix, page 297 (1930). L. W. 
r } r, Fiela Tests on Deion Grid Circuit-Breakers,” 
*tectrical World, vol. xev, page 786, and “220-kv. Tests 
on Deion Grid C ircuit-Breakers,” ibid. page 844. 


|control by warping the wings, and how at last, on 
| December 17, 1903, they made history by their 
| first flight with a power-driven aeroplane, is well 





schools and quickly became familiar with American 
life and ideas. At 17 years of age, he found 
employment on the Hudson River Railroad, and 
|during the next four years gained an insight into 
railroad construction. Moving westward, he was 
connected with several railroads then being built, 
land from 1863 to 1867 was chief engineer of the 
Chicago and Alton Railroad. His next work was 
the construction of the first bridge over the Missouri 
River at Kansas City, and then for ten years, 
1873-1883, he was chief engineer of the Erie Rail- 
road, on which he introduced many improvements. 
About this time, he served on commissions which 
inquired into the improvement of the traffic systems 
of New York and the preservation of timber, 
and was consulted on road schemes. Leaving the 
Erie Railroad, he became a consulting engineer in 
Kansas, designed the Sibley railway bridge over 
the Missouri and also the Mississippi bridge at 
Fort Madison, Indiana, and then, in 1889, removed 
to Chicago. 

Many years before this, Chanute had become 
interested in the question of flight, and now, free to 
follow his own inclinations, he published the first 
of his books, Aerial Navigation, in 1891. He had 
closely followed the work of Ader in France, 
Lilienthal in Germany, and Maxim in England, 
and in 1894 brought out his Progress in Flying 
Machines, which, containing an account of the 
views and experiments of the pioneers from Leonardo 
da Vinci onwards, is to-day much sought after by 
collectors of aeronautical literature. So far, however, 
Chanute had made no experiments himself, and 
since he was then over sixty years of age, it might 
have been expected that he would have been content 
| to remain a spectator only. In 1896, however, he 
secured the use of a Lilienthal glider, and with 
 cmictante began experimenting on the sand-hills 
lof Dune Park, near Lake Michigan. The experi- 
ments only lasted from June to September, 1896, 
but in those few months Chanute brought out, 
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in the United States in your issue of February 5 interest 
me very deeply. There are two points in the analysis 
which appear to me to present incorrect deductions, 

The capital values of British railroads, given at 
1,100,000,000/., includes track, rolling-stock, and all 
civil and mechanical engineering plant, traffic-handling 
equipment, and all other incidental plant and property 
used for the collection, transport, storage, and delivery 
of every kind of traffic. The capital values of British 
road transport, on the other hand, only state the 
amount sunk in tracks and rolling-stock. Garages, 
stations, booking offices, fuel and lubricant works, 
fabricating and other plant analogous to railroad 
equipment are not mentioned. I suggest that, on the 
same basis, the value of road transport would actually 
exceed that of the railroads. 

My second point is that the value of the railroad 
equipment is given after 100 years of non-competitive 
expansion, whilst the figure for road equipment, what- 
ever it is, stands for only thirty years’ expansion under 
continued competition and opposition of the keenest. 
After all, the fact remains that the public ideal is to 
move from point to point with the minimum effort. 
Hence, it is obvious that that ideal, coinciding as it 
does with the ideal of maximum efficiency, must 
eventually triumph. 

The time must obviously come when the railroads 
will become the main highways for a faster and more 
flexible type of vehicle than is now in use, Does not 
the trackless electric vehicle and the electric “ grid ”’ 
system point the way to salvation for both interests ? 

Yours faithfully, 
Ciaupivs P, JENKYNS. 

33, Bishops-road, London, N.6. 

February 11, 1932. 

[Our analysis of relative costs was not intended to 
be exhaustive. It merely tended to establish that the 
total costs of the two services were of the same order,—- 
Ep. E.] 


LAUNCHES AND TRIAL TRIPS. 


‘“* ErriA,’’—Twin-screw passenger and cargo motor- 
ship for service between Denmark and Bangkok, Siam ; 
four-cylinder, two-stroke Burmeister and Wain Diesel 
engines. Trial trip, December 30. Main dimensions, 
458 ft. 4 in., by 62 ft. by 37 ft. 3in. Built to the order 





| first, a glider with fine superimposed planes, then 
|a quadruplane, then a triplane, and finally his 


of Messrs. The East Asiatic Company, Limited, Copen- 
hagen, by Messrs. Nakskov Shipyard Limited, Nakskov, 


| biplane, having two arched surfaces held together | Denmark. 


by struts and wires, as in the well-known Pratt | 
| truss for bridges. One important feature Chanute 
| introduced was a method of moving the wings in a 
| fore-and-aft direction to assist in maintaining 
| balance, thus doing away with the need for violent 
| body movements. His biplane weighed only 23 Ib., 
had an area of 135 sq. ft., and readily carried 
| 178 Ib. at 23 m.p.h. for short distances. 

| The experiments of Chanute were in progress when 
| Lilienthal, unfortunately, met his death when 
| gliding in Germany, an event the news of which had 
| the effect of reviving the interest of Wilbur and 
Orville Wright in flying. How the brothers began 
with gliders, how they discovered the method of 








* Doncara.”’—Steel screw tug. Launch, January 9. 
Main dimensions, 95 ft. by 24 ft. by lz ft. Built for 
London owners by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby. 

‘“* Siask.’’—Single-screw passenger and cargo steam- 
ship for service between Gdynia, Poland, and Finland ; 
Lenz standard engine. Trial trip, January 20. Main 
dimensions 243 ft. 6 in. by 35 ft. 6 in. by 20 ft.; fitted 
with ice-breaking stem. Built by Messrs. Nakskov 
Shipyard Limited, Nakskov, Denmark, for Messrs. 
Prezdsiebiorstwo Panstwowe ‘* Zegluga Polska,’’ Gdynia, 
Poland. 


“Ex Kanrara.”—Twin-screw passenger steamer for 
service between Port-Vendres (Pyrénées-Orientales), 
France, and Algiers; single-reduction geared turbines 
of the Parsons type. Launch, February 8. Main 
dimensions: length, 400 ft.; beam, 53 ft. 6 in.; dead- 
weight carrying capacity, 1,400 tons. Built and engined 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Walker-on-Tyne, for La Compagnie de Navi- 
gation Mixte, Marseilles. 
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LABOUR NOTES. 


Tue writer of the editorial notes in the February 
issue of the Amalgamated Engineering Union's Journal 
expresses the opinion that one of the chief factors 
accounting for the industrial depression, from which all 
countries are suffering, is the adoption of ever-improving 
mechanical appliances, with the object of reducing 
manufacturing costs and saving labour. In conjanction 
with improved methods of manufacture, other schemes 
have been adopted, he says, to increase production, 
amongst which are various systems of payment by 
results, including numerous premium bonus systems. 
* We are aware,”’ he proceeds, “ that latterly the hos- 
tility of the workmen to the introduction of systems of 
payment by results has not been so keen as in former 
days. This, we suggest, has largely been due to the 
low time wage rate, so far as the engineering industry 
is concerned, and the monotony inseparable from repe- 
tition work. Although such innovations are not 
primarily introduced in the interests of the workers, 
it is generally admitted that individual workmen do 
obtain certain monetary advantages. In the long 
run, this is outweighed by the fact that the period of 
prosperity is made shorter; consumption lags behind 
production and decreases the number of persons in 
employment until the conclusion is reached that it is 
doubtful whether the introduction of labour-saving 
dlevices has proved a blessing or a curse.” 


According to the Journal's contributor, pride of 
craft has given place to quantity of output, and 
individualism has succeeded the old co-operative work- 
shop spirit, in the race for commercial supremacy. 
“ Exp rience has taught us,” he goes on to say, * that 
commercial supremacy can be too dearly bought, and 
whilst it is, no doubt, true that war debts and repara- 
tions have, and are, adversely affecting industry, we 
believe that even were the slate to be cleaned, so far 
as these are concerned, the problem of unemployment 
would still have to be faced, and we can see no solution 
except by a substantial reduction in the number of 
working hours per week, fixed internationally, and 
having regard to the improved methods of production 
in every industry.” 


In January, the home branch membership of the 
Amalgamated Engineering Union decreased from 
183,777 to 181,483, and the Colonial branch member- 
ship from 23,742 to 23,682. The number of members in 
receipt of sick benefit increased from 3,514 to 3,921, 
and the number in receipt of superannuation benefit 
from 12,380 to 12,424. The number of members in 
receipt of donation benefit decreased from 9,027 to 
8,380. The total number of unemployed members 
decreased from 46,389 to 44,097. 


The Royal Commission on Unemployment Insurance 
heard evidence last week on the administration of 
State unemployment benefit by trade unions. Mr. A. 
Hayday read a long memorandum on the subject 
prepared by the General Council of the Trades Union 
Congress. It stated that there had been repeated 
alterations in the various Acts as to the amounts and 
specific periods which associations had to conform to, 
in the paying of unemployment benefit from their 
private funds, if they desired to work the State scheme. 
This had involved the trade unions concerned in many 
difficulties, as it necessitated considerable alteration of 
trade union rules and in many cases an increase in 
contributions. These factors, together with the drain 
upon the unemployment funds through the extremely 
severe trade depression, had resulted in many unions 
being forced to crop the administration of unemploy- 
ment benefit uncer section 17 of the principal Act. 
The cumulative effect of the conditions imposed by the 
Minister from time to time was shown by the fact that 
while in February, 1921, there were 183 associations, 
covering a membership of 4,108,000 persons, who were 
administering under section 17, there were on Febru- 
ary 5, 1931, only 134 associations, covering a member- 
ship of 886,000. In submitting that if anybody apart 
from the State was to have the right to administer 
State benefit it should be the trade unions, the 
memorandum urged tat there should be regular con- 
sultations between the Ministry officials and the unions, 
nationally and locally, to discuss the progress and 
development of industry and the best method of 
securing speed and efficiency in the notification and 
filling of vacancies. 


A report issued by the Comptroller and Auditor- 
General states that, during the year ended March 31, 
1931, the payments out of the Unemployment Fund 
amounted to 101,331,568/., or 47,934,071/. more than 
the corresponding payments in the preceding year. 
The excess of total expenditure, including the sums 
paid for administration and interest on Treasury 
advances, over total income, amounted in the year to 
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36,429,5431.,; this swelled the adverse balance of the 
fund to 75,471,691l. The balance outstanding of 
advances by the Treasury from the Consolidated Fund, 
was 85,390,0001. at the close of the year. The statutory 
limit of advances from the Consolidated Fund now 
stands at 115,000,000/. 


The twelve building trades unions, which recently 
balloted on an amalgamation scheme, have rejected 
the proposals by 69,612 votes to 39,058. Six of the 
organisations voted for the scheme and six against it ; 
but, in the case of five of the six in favour, the total 
number of votes cast was under the 50 per cent. required 
by the rules. These votes were, therefore, ineffective. 
Only one effective vote was in favour, namely, that of 
the Constructional Engineering Union. The organisa- 
tions which voted against amalgamation included the 
Amalgamated Society of Woodworkers, the Plumbers, 
Glaziers and Domestic Engineers, and the National 
Association of Plasterers. 


A national delegate conference of the Transport and 
General Workers’ Union, held at Leeds last week, 
decided to give plenary powers to their negotiating 
committees, to conclude an agreement on the wages 
question with the employers’ side of the National 
Joint Council for the industry. Under the provisional 
agreement arrived at by the National Joint Council,— 
of which this is presumably approval,—there is to be 
no reduction in wage rates of 47s. 6d. per week or less. 
On wages rates of between 47s. 6d. and 54s. per week, 
there is to be a temporary abatement of } of a penny 
per hour, and on wage rates of over 54s. per week, a 
temporary abatement of a halfpenny per hour. In 
the case of youths, there is to be a temporary abatement 
of ls. per week. The agreement does not apply to wages 
in the London area; these are the subject of special 
negotiations. 

At Monday’s meeting of the joint committee of 
cotton employers and trade union representatives, 
which is endeavouring to formulate terms for the 
general introduction of the more-looms system, apprecia- 
able progress appears to have been made. At the close 
of the meeting, it was stated officially that everything 
was going on nicely. Further progress had been made, 
and the discussion had reached nearly the end of the 
details of the section under review. The section 
alluded to is that part of the wage list dealing with the 
complicated fabrics. The negotiations were 
resumed on Wednesday. 


less 


The strike at Burnley, over the introduction by 
a number of firms of the more-looms system, continues. 
In an effort to compose the difference, pending agree- 
ment on the general question, the Burnley employers, 
whose mills are affected by the stoppage, were induced 
to offer to their operatives, engaged‘ upon the more- 
looms system, a standing wage of a certain amount 
until such time as an agreement covering the whole 
trade was reached or the joint negotiations that are 
in progress were discontinued. At a meeting on 
Saturday, however, the committee of the Burnley 
Weavers’ Association rejected the offer without, it 
appears, consulting either the Northern Counties 
Textile Trades Federation, which called the strike 
on a ballot of the Burnley members of all the unions 
affected, or the Weavers’ Amalgamation. 


Mr. Syrup, the president of the German Institute 
for Employment Exchanges and Unemployment 
Insurance, states that, during the period December, 
1930, to November, 1931, the average number of 
unemployed persons applying for relief was 4,409,378. 
By adding to that figure the members of the families 
of recipients, he reckons that, on an average, about 
9,000,000 persons suffered directly or indirectly from 
unemployment in Germany during the period. In 
1927, the number of unemployed persons was 1,255,000 ; 
in 1928, 1,658,000; in 1929, 2,019,000; in 1930, 
3,483,000; and in 1931, as stated, 4,409,000. Last 
year, the maximum number of unemployed persons 
was 4,929,000 in February, and the minimum 3,972,000 
in July, while there was a marked increase of unemploy- 
ment in the later months. Out of the total number 
of unemployed persons, 3,745,000, or 84-9 per cent. 
received relief, 1,752,000, or 46-8 per cent. in the 
shape of insurance benefit, 975,000, or 26 per cent. in 
the shape of emergency relief, and 1,018,000, or 27-2 
per cent. in the shape of local relief. The cost of 
unemployment insurance is met out of contributions 
from employers and workers, while the cost of emer- 
gency relief is borne as to four-fifths by the State, and 
as to one-fifth by local authorities. The cost of local 
relief is borne by local authorities. 





The weekly organ of the International Labour Office 
states that the Commissariat of Labour of the Soviet 
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Union has decided to introduce certain changes in the 
present system of payment of Government employees. 
The system of fixed salaries laid down in the public 
service regulations will be retained in administrative 
departments and institutions, but will not be extended 
to employees in the offices of State industrial under- 
takings, whose salaries will continue to be determined 
by collective agreements. In future, there will be 
several grades of salary for every post, with a difference 
of at least 10 per cent. between them, the object being 
to stimulate the employees to work harder. The 
department will decide on its own authority the grade 
of salary to which each employee is entitled. Workers 
with different qualifications may not, in any circum- 
stances, receive the same salary, even when they are 
performing the same work. 


The system of piece rates will be applied to all 
employees whose output can be estimated without 
difficulty, both as regards quantity and quality ; these 
include copyists, shorthand-typists, adding-machine 
operators, cleaners, &c. They will receive 100 per cent. 
of the basic salary if they do the standard amount of 
work, but the salary will be reduced or increased in so 
far as they do less or more. Work badly done, owing 
to the employee’s fault, will not be paid for, nor will 
interruptions of work due to the workers themselves. 
An interruption not due to the worker will be paid 
for at the rate of 50 per cent. on the basic salary. In 
cases where piece rates are impracticable, a system 
of bonuses will be established. The basic salaries of 
employees of this group will be reduced by 10 per cent. 
to 15 per cent. from their present level, but satisfactory 
work will entitle the employee to bonuses in addition 
to the salary. If an employee constantly performs 
his duties in an unsatisfactory manner, the department 
may reduce his fixed salary within the limits laid down 
by the public service regulations. 





On January 15, employers in Polish Upper Silesia 
posted notices in the mines and metal works asking 
the workers to sign an agreement that wages should 
be reduced by 21 per cent. in the mines and 25 per cent. 
in the metal industry, failing which their contracts 
would be automatically terminated on February 1. 
A resolution was introduced in the Diet on January 20 
by the Socialist Party, the Christian Democratic Party 
and the National Labour Party, asking the Government 
to take vigorous measures to compel the employers in 
Upper Silesia to respect the provisions of the law and 
to withdraw the notices in question. On January 21, 
the Chief Inspector of Factories went to Kattowice, 
where a conference took place on the question of the 
proposed reduction of wages. It was decided to refer 
the dispute to the Arbitration Committee. At a 
meeting on January 27, the Arbitration Committee 
decided on a reduction of 8 per cent. in miners’ wages 
as from February @, 1932. Metal workers’ wages 
remain unchanged. 


At a meeting on Tuesday, between representatives 
of the London master lightermen and barge owners 
and the watermen’s and lightermen’s union, terms were 
arranged for the return to work of the majority of the 
men who have been on strike for over six weeks against 
the wage reduction accepted by the other port workers. 
The agreement reached covered all the men in the 
lighterage quay trade, about 3,000 in number. The 
negotiations affecting the men in the rough goods trade, 
who number about 500, were carried to a successful 
conclusion on the following day. The terms of Tues- 
day’s settlement were not disclosed, but the secretary 
of the trade union stated that the men were “ going 
back on the wage reduction.” 


In the course of a reference to the London lighter- 
men’s dispute in the columns of the Kecord, the official 
organ of the Transport and General Workers’ Union, 
it is declared that statements circulated to the effect 
that the officials determined this issue “are without 
foundation.” ‘* The people who determined that the 
settlement should be accepted were,”’ the Record says, 
“rank and file delegates, as is the case with all our 
agreements and in accordance with the constitution 
of this Group. This follows strictly the policy which 
has been pursued since the Shaw Agreement of 1920, 
and if the lightermen would examine the matter 
cooly and impartially, they would see that they have 
far better security for the maintenance of their con- 
ditions under the National Agreement with its pro- 
cedure, than they have by leaving themselves isolated 
and to be dealt with by the methods laid down by the 
London Agreement with the * London Ten.’ ”’ 


Tue Lonpon Iron anp Sreet Excuance.—The 
annual dinner of the London Iron and Steel Exchang® 
whose address is 28, Essex-street, Strand, W.C.2, will be 
held at the Dorchester Hotel, Park-lane, London, W-1, 
on Wednesday, February 24. 
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THE LOSS OF CARBON FROM IRON 
AND STEEL WHEN HEATED IN 
DECARBURISING GASES. 

By A. Bramuey, D.Sc., A.R.CS., F.1.C., and 
K. F. Aten, B.Sc. 
(Continued from page 126.) 

Section E. Experiments on the Decarburisation of 
High-Carbon Steel and White Cast-Iron.—In view of 
the peculiar results obtained in experiments XI, 
XIf, XIII and XVII, which have already been 
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referred to, and the well-known tendency of the 
carbon in high-carbon steels to assume the form of 
graphite when subjected to prolonged heating, it 
was decided to carry out a fairly extensive series of 








A series of experiments was made ; the decarburis- 
ing agent used throughout this series was a mixture 
of carbon monoxide and carbon dioxide in equal 
proportions by volume; Table XII contains the 
details of the decarburisation experiments. On 
removal from the furnace after decarburising, the 
bars used in experiments XVIII, XIX and XX had 
a clean silvery-grey matte surface, showing no 
signs of oxidation. In experiment XXI, slight 
oxidation was found to have taken place, the steel 
showing blue temper colours, whilst the oxidation 





Fig.73. 


purposes of oxidation, the higher the temperature, 
in addition to the greater velocity of reaction. The 
analytical results in connection with these experi- 
ments are shown graphically in curves A, B, C and D 
in Fig. 12, and curves D, E, F and G, respectively, in 
Fig. 13, on this page. A striking feature of these two 
sets of curves is that every one of them shows a 
peculiar inflection similar to, but more marked than 
those mentioned in connection with experiments 
XII, XIII and XVII, the analytical results of 
which were shown graphically by the curves B in 

Fig. 4, A in Fig. 5, and the curve in 

Fig. 6, respectively. On turning the 
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bars used in experiments XVIII to 
XXIV for analysis, it was observed 
that the character of the metal 
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changed quite markedly after a 
certain depth had been reached ; 
instead of the bright lustre and 
long spiral turnings characteristic 
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of steel, the metal had a dull greyish 
colour, and the turnings were short 
and relatively brittle. At the greatest 
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depths the behaviour of the metal 
in the lathe closely resembled that 
of grey cast iron. It was found 
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that this change in the nature of 
the metal took place at a depth 
corresponding with the position of 
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the inflection in the curve repre- 
senting the analytical figures. It 
was soon evident that a consider- 
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able amount of the carbon present 
in the steel had been deposited as 
graphite. 

















The possibility of a connection 
between the position of the inflec- 
tion on the carbon concentration- 
depth curve and the distribution of 
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of the bars used in experiments XXII, XXIII and | 
XXIV was more marked, the last-mentioned bar 
being covered with a distinctly crystalline oxide. 
The same gas mixture was used for all these experi- 


rABLE XII.—DecarBuRISATIONS OF A 2-0 PER CENT. CARBON STEEL witH MixTUREs OF CARBON MONOXIDE 


AND CARBON DIOXIDE AT DIFFERENT TEMPERATURES. 





XVIII. 





| xxmm. | XXIV. 





Kxperiment No. XIX. XX. XxI. XXII. | 
a ' ' 
Average temperature of bar during treatment 
~ ps = a a ba £ 300 850 900 950 1,000 1,050 | 1,100 

Period of decarburisation, hours .. 20 20 20 20 ad ” - 
Rate of flow of gas, litres per hour— 

Carbon monoxide we 7-25 7-25 7-25 7+25 7-25 7-25 7-25 

Carbon dioxide 7-25 7-25 7-25 25 7-26 7°25 7°25 





experiments on the decarburisation of a steel - 
taming a very high concentration of carbon. The | 
steel used for this purpose had the following | 


‘omposition :— j 
Per cent. 
Carbon 2-00 
Silicon 0-07 
Manganese 0-15 
Sulphur 0-02 | 
Phosphorus 0-02 


ments ; obviously this mixture has greater oxidising 
powers at the higher temperatures. This is easily | 


understood on considering the composition of the | — 


gas, which is in equilibrium with solid carbon at 

different temperatures. The figures in Table XIII 

are taken from a paper by Rhead and Wheeler.* 
Obviously, more oxygen is available for the | 

















7 the graphite in the steel, was next 
considered. This problem was in- 
vestigated in two ways—{a) by a 
determination of the amount of 
carbon present as graphite at diff- 
erent depths ; and (b) by an exami- 
nation of the microstructure. The latter will be 
described fully later on. At the same time, it was 
decided to ascertain whether the position of the 
point of inflection on the carbon concentration-depth 
curve was a function of the temperature at which 
the decarburisation had taken place, or whether it 
depended on the duration of the process of decarburi- 
sation. For this purpose, two experiments, Nos. 
XXV and XXVI were made, particulars of which 
are given in Table XIV. In the last column are 
given particulars of another experiment in which 
the temperature of decarburisation was 1,150 deg. C. 
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TaBLe XITI.—Composition of Mixture of Carbon Monoxide 


| and Carbon Dioxide in Equilibrium with Solid Carbon. 


! 
j 


| Composition of Gas. 


Temperature, . _ 
deg. C. Volume, per cent. | Volume, per cent. 
co. CO>. 

800 86-40 13-60 

850 93-77 6-23 

900 97-78 2-22 

950 98 -68 1-32 
1,000 99-41 0-59 
1,050 99-63 0-37 
1,100 99-85 0-15 





Taste XIV.—Decarburisations with Mixtures of Carbon 
Monoxide and Carbon Dioxide. 
XXV. XXVI. | xXxvil 
| 


Experiment No. 





Average temperature of bar 
during treatment, deg. C. 
Period of decarburisation, 


900 1,100 1,150 


ours ee ee os 10 
Rate of flow of gas, litres per | 


on 


ere 


on 


ur— 
Carbon monoxide 
Carbon dioxide 


sIsd 
ror 


OO 


7-2 7° 
7°2 7 


a 


| 


The analytical results obtained in connection 


| with experiment XXV are represented graphically 
jin curve B, Fig. 14, annexed. 


By subtracting 
the graphite from the total carbon, the concentration 


nw of the latter in the combined state is obtained, and 
* Journal Chemical Society, vol. xevii, page 2178 (1910). 'this is represented by the broken line curve in 
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Fig. 14. It is obvious, from this figure, that the 
position of the junction of the full line and broken 
line curves, which coincides with the position at 
which the curvature of the full-line curve begins 
to change rapidly, as it approaches the point of 
inflection, represents the maximum concentration 
of combined carbon present in the steel. It is 
assumed that the corresponding points on all these 
curves having this peculiar inflection, represents 
the same relationship between the combined and 
free carbon. 

The results obtained in experiment XXVI are 
shown graphically in Fig. 15, curve A. In Fig. 14, 
the curve A is drawn from the analytical results of 
experiment XX. The two curves in this figure 
represent the results of two experiments which 
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1a 


were identical in all particulars, except for the length 


of time during which the process of decarburisation | 


was continued. Both experiments were made at 


900 deg. C., the curves A and B showing the effects | 


of a 20 hours’ and 40 hours’ decarburisation, respec- 
tively. Curve B, in Fig. 15, is drawn from the 
results of experiment XXIV. The two curves A 
and B in this figure show respectively the results 
of 10 hours’ and 20 hours’ treatment at 1,100 deg. C. 
it will be seen from both Figs. 14 and 15, that the 
points corresponding to the maximum concentra- 
tion of combined carbon occurs at the same value 
for the same temperature. It is evident, from 
these two results that, provided the duration of 
the heating has been long enough, the maximum 
concentration of combined carbon in the steel has 
a definite value for each temperature. 

The fact that, in the two cases represented by 
Figs. 14 and 15, the same values for the maximum 
concentration of combined carbon for the different 
periods of treatment were obtained, shows clearly 
that the shorter period of heating was, in each case, 
long enough for a state of equilibrium to have been 
reached. Having shown that a period of 10 hours’ 
treatment at 1,100 deg. C. was sufficient for equili- 
brium to be attained in the interior of the metal, this 
period was used for experiment X XVII, the analyti- 
cal results of which are represented graphically in 
Fig. 16, above. 

It will be seen from the curves in Figs. 12, 13, 14, 


Tanse® XV.—Sotvsitrry or Carson IN 
: Initial 
No. of . — 
Experiment ‘ —— of Curve 
XVI 2-0 A. Fig. 8 
XIX 2-0 B. Fig. 8 
XVII 0-85 Fig. 6 
XXVIII 2-0 A. Fig. 13 
x 1-3 B. Fig. 4 
XT 0-85 A. Fig. 5 
XX 2-0 Cc. Fig. 8 
XXV 2-0 B. Fig. 10 
XXI 2-0 D. Fig. 8 
XXII 2-0 E. Fig. 9 
XXIII 2-0 F. Fig. 9 
XXIV 2-0 G. Fig. 9 
XXVI 2-0 A. Pig. 11 
XXVIII 2.0 Pig. 12 


15 and 16, that the maximum concentration of 
combined carbon increases with rise in temperature, 
and the results of the experiments depicted in 
Figs. 14 and 15 appear to indicate fairly conclusively 


that these concentrations can be determined in the! ferring to the results after treatment at 850 deg. C.| the last series of experiments in which the 2 
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ENGINE 
way described in the foregoing with considerable 
accuracy. Nevertheless, it seemed desirable to 
ascertain whether the same solubility of combined 
carbon would be obtained by the reverse process of 
graphite going into solution instead of its being 
deposited from a super-saturated solution of com- 
bined carbon. With this object in view, experiment 
XXVIII was made. A bar of the 2-0 per cent. 
carbon steel was subjected to the action of a mixture 
of carbon monoxide and carbon dioxide for a period 
of 40 hours at a temperature of 850 deg. C. A 
portion of this bar was turned down for analysis in 
order to ascertain the distribution of the carbon 
and its condition. The remaining half of the bar, 
now containing in the interior the maximum con- 
centration of combined carbon in equilibrium at 
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850 deg. C., and a considerable quantity of carbon 
precipitated as graphite, was subjected to a further 
treatment for 40 hours at a temperature of 1,050 


EquILisrium wits GRaPHITe IN y-[RON. 


Estimated Solubility of Carbon. 


Temperature, 
deg. C. 
Per cent. Mean. 
800 0-68 
850 0-7 
850 0-75 0-76 
850 0-7 
900 0-84 
900 0-83 
900 0-86 0-08 
900 0-83 
950 1-00 
1,000 1-20 
1,050 1-39 
1,100 1-43) td 
1,100 1-44) 1-485 
1,150 1-46 


deg. C. This portion of the bar was afterwards 
turned down and analysed. 
The analytical figures obtained are represented 


graphically in Fig. 17, above, curves A and B re- 


S 100 
$ sos 


e 
io 


and 1,050 deg. C., respectively. It will be seen 
that the second treatment to which the bar was 
subjected has caused a lot of-the graphite to go 
back into solution as combined carbon. On com- 
paring curve A in Fig. 17 with curve B in Fig. 12 
and the curve in Fig. 6, both of which represen: 
the results of experiments carried out at 850 deg. C. 
it will be observed that the inflection in every cas: 
commences at a point corresponding to a concentra- 
tion of carbon of 0-75 per cent. to 0-78 per cent. 
At 1,050 deg. C. the maximum solubility of carbon 
in the combined state, as indicated by curve F in 
Fig. 13, is 1-39 per cent., whilst the results of the 
experiment XXVIII show that the combined 
carbon in the steel has a concentration of 1-30 per 
cent. Obviously, the saturation value at this 
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Decar 
1060° C. Bapertment IVI. | temperature has not been reached, but over 80 per 


cent. of the graphite which could possibly re-dissolve 

| under these conditions has done so. It would be 
expected that the re-dissolving of the graphite 
would be a very slow process. 

The result of this experiment is considered a 
satisfactory proof that there is a definite maximum 
solubility of carbon in the combined state in y-iron, 
the value of which depends on the temperature. 
It will be obvious from the foregoing that the 
solubility of carbon in equilibrium with graphite 
in y-iron at various temperatures can be estimated 
from the position of the sudden change in direction 
of the carbon concentration-depth curve obtained 
|in this investigation. This has been done wherever 
possible, and the results collected together in 
Table XV. 

The figures in the last two columns of the above 
table are represented graphically in Fig. 18. on 
this page. The rapid bend of the curve upwards 
for temperatures above 1,050 deg., probably indicates 
a false value for the solubility of the carbon at. these 
high temperatures. A continuation of the lower 
part of the curve, as indicated by the broken line 
in Fig. 18, is more likely to represent the true 
solubility at the corresponding temperatures, for two 
reasons. First, graphitisation takes place more 
rapidly the higher the temperature ; and second, 
,after switching off the heating current, the steel 
| was subjected to the high temperature for a longer 
| period during the cooling of the furnace. The 
| equilibrium which had been established was, in all 
probability, disturbed during this cooling period, 
| with further graphitisation of the carbon, with the 
result that the amount of graphite present was 
greater than it should have been. This disturbance 
will be greater the higher the temperature from 
which the steel is cooled. The positions of the 
points in Fig. 18 indicate that the equilibria which 
had been set up in the steel were not appreciably 
disturbed during the cooling-down period, when 
the temperature of treatment did not exceed 1,050 
deg. C. 

The annealing of white cast iron in the production 
| of white heart malleable iron castings is a process 
| of restrained oxidation, in which some of the carbon 
near the surface of the casting is removed, whilst 
much of it in the interior is precipitated as graphite. 
The microstructure of these castings, after annealing, 
suggests that the distribution of the carbon resembles 


in many ways that found in those specimens from 
9.0) per 
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cent. carbon steel was treated at the higher tem- 
peratures. 

It was thought worth while to ascertain whether 
or not this was the case. A bar of iron which 
had been cast and subsequently annealed by the 
method in practice in the white-heart malleable- 
iron industry was procured, and a series of analyses 
if turnings from it made. The specimen used was 
a eylindrical bar, 5-75 cm. in diameter and 
25 em. long. 

The results obtained are represented graphically 
in Fig. 19, on page 230, from which it will be seen 
that the general character of the curve is similar 
to that of the curves corresponding with the 
experiments on the 2-0 per cent. carbon steel. 

(To be continued.) 


THE MANUFACTURE OF FOSALSIL | 


BRICKS. 


Tue substance Moler, which is now being used by 
Messrs. Moler Products, Limited, 42, Kingsway, London, 
W.C.2, for manufacturing heat-insulating materials and 
slabs of very light weight, is a diatomaceous earth 
ontaining 82-6 per cent. of silica and 5-33 per cent. 
of alumina, together with a small proportion of iron 
xide and organic matter. It may be recalled that 
earths of this kind are formed by the decay of diatoms, 
which belong to the lowest order of plant life and are, 
n the main, unicellular. Between the walls of the 
cell is a slimy substance, which extracts silica from 


the water in which the diatoms exist and deposits | 
it in the cells to form a practically indestructible | 


layer of silicious material. When the diatoms die 
they, of course, decompose, with the result that silica 
skeletons accumulate in beds, which sometimes attain 
to considerable thickness. 


Many deposits of this kind are to be found in various | 


parts of the world, but in practically all cases they 
‘annot be used for making bricks or slabs without 
the addition of clay or some other binder. It is, how- 
ever, difficult to ensure an even distribution of the 
‘lay throughout the material by artificial mixing, owing 
to the low density of the earth. On the other hand, 
the deposits of Moler, which, according to geologists, 
were formed some 60,000,000 years ago, contain a 
percentage of free alumina, which is evenly distributed 
through the mass. This alumina acts as a natural | 
bond, thus providing a homogenous product which can 
ve used for the manufacture of bricks, blocks and slabs | 
without any artificial mixing with clay. | 

Messrs. Moler Products, Limited, have established a 
lactory in which this earth is treated on the River | 
Colne, at Colchester, a site which enables the raw | 
material to be brought in by sea in its quarried state, 
and facilitates the transport of the products, a con- 
siderable proportion of which are re-exported. The | 
tactory, of which we give a description below, is| 
equipped with the most modern plant, while careful | 
rganisation enables bricks and slabs to be turned out | 
juickly and economically. 

The 500-ton ships which bring the Moler earth over 
from Denmark come right up the Colne to the works, 


| 


INTERIOR OF Frrtne KILN. 
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—_ are there unloaded by 
a travelling gantry crane. 
| This crane is fitted with a 
|grab, which discharges its 
contents either into a hopper 
| or on to a stock pile with a 
| capacity of 12,000 tons to 
| 15,000 tons, as shown in 
| Fig. 1, on page 220. Any 
| stoppage of the works due to 
|cessation of transport, such 
as may be caused by the 
freezing of the Danish har- 
| bours, is therefore guarded 
| against. Recovery from this pile is also effected by | that it passes upwards through the gap between the 
| the crane. From the hopper the earth is fed on to a | last brick and the end of the advancing column. 
belt conveyor which runs parallel with the crane track! Meanwhile, the bricks are carried forward on to a 
and delivers its load through chutes into one or other of | reciprocating table, which, like the cutting frame and 
|a pair of crushing rollers. These rollers, a view of | conveying table, is operated by cam gearing driven 
| which is given in Fig. 2, are situated in a grog-house | from the pug mill, and are then lifted off by an 
| some little distance from the quay and are arranged in | attendant with a wide-pronged fork on to a light wooden 
two stages, the top rolls roughly crushing the earth and | pallet, sufficient air space being left between the 
delivering on to a second set, which are placed trans- | individual bricks. These pallets are placed in groups 
versely below them. These rollers are set | mm. or/ of three on wooden trays and are taken down by a 
2 mm. apart, and a helical groove is cut in one of them | conveyor to the lower end of an elevator. This elevator 
to deal with any stone or other hard substance that | consists of two sets of chains running in vertical guides, 
may be present in the raw material. each link being fitted with a protruding cross-bar so 
The crushed earth falls on to a second conveyor, that the groups of pallets are lifted one step at a time. 
which is also fed with ground grog—that is, broken | When 10 steps of the elevator have been filled in this 
brick which has already been fired. This mixture of | Way, @ tower wagon, w hich is equipped with a number 
| earth and grog is taken by the conveyor to the adjoining | of long fingers, is brought up. The fingers are then 
| machine-house, where it is unloaded on to a reversible | Slipped under the pallets and raised by pulling a lever to 
transverse conveyor and thence into one of two hoppers. | take the load, so that the wagon can be pulled out 
|The reason for this arrangement is that some bricks | #g@in with the pallets on it. The wagon is next run 
require the addition of organic material, so that it is | 0" rails over a series of turntables to the mouth 
necessary to feed the different ingredients into a box of one or other of several drying chambers, where 
with several compartments. Each of these compart-|it is unloaded. These chambers consist of a series 
ments is provided with an ingenious arrangement |of tunnels which are heated by coils installed under 
whereby the exact mixture is easily controlled. From | the floor and supplied with exhaust steam. The 
these hoppers the material in one form or another is | Vapour produced during the drying process is removed 
led to one of two mixing machines, where water is | by natural draught. 
added to increase its plasticity. These mixers, which On the conclusion of the drying process, the bricks 








ELEVATOR AND Kin LOADER. 
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|are illustrated in Fig. 3, are of the pug-mill type | are loaded on to a second tower wagon, which, in turn, 


and have three horizontal shafts, two above and one | discharges on to an elevator by which they are taken 
below, all of which carry paddles, so that the material | to the kilns. This elevator is illustrated in Fig. 6. 
is stirred up and gradually fed towards the outlet. |! As, however, a tier of 10 pallets would be too high to 
It is then passed, first, through a pair of high-speed |run into the kilns, the five pallets at the bottom are 
fine-grinding rollers, and next into the feed hoppers | first taken off by a low trolley and the elevator is then 
of two pug-mill brick-making machines. lowered so that the second five can be removed on to 
These machines are also fitted with three shafts,| the other side of the same trolley, which is turned 
the two upper of which carry knives which shred and |for the purpose on a turntable. The trolley is then 
mix the raw material, while on the lower is a worm which | Tun into the kiln and the bricks taken off and stacked 
extrudes it through wooden dies on to a table where | for burning, while the pallets are returned to the 
it is cut into individual bricks, as shown in Fig. 4. | machine-house. 
This latter operation is effected by pulling a tightly! The kilns, a view inside one of which is given in 
stretched wire down through the plastic mass. In| Fig. 5, comprise two batteries of 14 burning chambers 
order to prevent a diagonal cut being made,.as would | each, which are gas-fired from a Crossley producer. The 
happen if the wire were simply pulled down through | flues are arranged so that the waste gases from one 
the continuously moving material, the wire is advanced | kiln can be used to pre-heat the adjacent kilns, the flow 
slightly, while to guard against it being pushed up! being stimulated by electrically-driven fans. About 
through the cut that has already been made, and | seven days is occupied in paseing a batch through the 
thus causing ragged surfaces, directly the brick| kiln, the actual burning process taking fourteen to 
has been severed it is pushed on to a table which /| fifteen hours at the temperature required by the 
moves forward at a slightly more rapid rate than the | products being treated. The remainder of the time is 


main column of clay. At the same time, the frame occupied in loading, heating up and cooling off the 
At the conclusion of the process, the finished 


carrying the wire is also stepped forward slightly, so | kiln. 
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bricks can be kept under cover in large stores, whence 
they are loaded directly into railway wagons or road 
vehicles. 

As regards power supply, the works are self-contained, 
steam being provided by two boilers, one of which is 
sufficient to carry the normal load. The necessary 
electrical energy for operating the various machines is 
obtained from two direct-current steam-driven sets, 
one of which is driven by a triple-expansion engine. 
Steam at a pressure of 3 Ib. to 4 Ib. per square inch 
is extracted between the intermediate and low-pressure 
cylinders of the triple-expansion engine for heating 
purposes. The condensate from the drying chambers, 
as well as that from the condenser of the generating 
sets, is collected in a hot well. 

The bricks produced by the process we have just 
described are known as Fosalsil, a name which indicates 
both their origin and their composition. They are 
made in two grades—Fosalsil C, solid grade, which | 
is used for bricks, and Fosalsil, Economite grade, | 
which is employed for both bricks and slabs. The | 
density of the former is 45 |b. per cubic foot, and its | 
crushing strength is 850 lb. per square inch. Its 
thermal conductivity is 1-15 B.Th.U. per square foot 
per hour per inch of thickness per deg. F., and the 
limiting hot-face temperature for constant exposure 
is 960 deg. F. On the other hand, the density of the 
Kconomite grade is 26 lb. per cubic foot and its crushing | 
strength 320 lb. per square inch. Its thermal conduc- | 
tivity is 0-84 B.Th.U. per square foot per hour per | 
inch per deg. F. over a range of 0 to 800 deg. C., and | 
its limiting hot-face temperature 1,000 deg. C. An 
interesting recent development is the production 
of Fosalsil aggregate, from which, by the addition of | 
ement, an insulating concrete can be made. This 
enables furnaces and kilns to be effectively supported 
without any fear of settlement, and at the same time | 
prevents loss of heat by conduction into the ground. 
The concrete can also be used instead of firebrick for 
lining doors, so long as the temperature does not 
exceed 1,000 deg. C. Concrete made in this way has 
a crushing strength of 2,360 Ib. per square inch, a 
density of 60 lb. per cubic foot, and a thermal con- 
ductivity of 1-7 B.Th.U. per square foot per hour 
per inch thickness per deg. F., over a range of 0 to 
800 deg. C. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 

A meetino of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the | 
Engineers’ Club, Albert-square, Manchester, on Thurs- 
day, February 4, at which Mr. J. D. Twinberrow 
presented a paper on “The Mechanism of Electric 
Direction of Motion 
eee a 
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We regret in this connection to record 
the sudden death since, of Mr. Twinberrow, an account of 


Locomotives.” 


whose career will be found elsewhere in this issue. An 
abstract of his paper, which was read recently in 
London was given in ENGINEERING, page 169 ante, 
while the discussion at that meeting was reported in 
the same issue on page 165 ante. The chair at the 
Manchester meeting was occupied by Professor Demp 
ster Smith, and members of the North-Western Centre 
of the Institution Electrical Engineers had been 
invited to attend. 

Professor Miles Walker opened the discussion by | 
commenting on the effects of impact on transmission 
gear, a part of the subject dealt with in Appendix | 
of the paper. In this connection, Professor Walker | 
said he considered that the question of rail joints did 
not receive adequate attention, either in steam or 
electric traction. Most of the jolting in a train was 
due to rail joints. <A study of the subject had been 
made for several years a’ the Manchester College of 
Technology, which possessed an apparatus for measur- 
ing the amount of movement set up 4 record of the 
vibration set up by rail joints on a train between 
Manchester (London Road) and Buxton showed that the 
motion in a carriage might be as much as } in. Rail 
joints could be made more satisfactory. The waste of | 
energy when a heavy express train went over the 
ordinary rail joint was considerable. The ground | 
vibrated and, no doubt, waves of vibration spread away 
from the train, while the tractive effort must be sensibly | 
decreased. The movement was not only due to the} 
gap, but in the bending of the rail at the joint, which 
commonly amounted to fin. They had been experi- 


or 


menting on different forms of joint and on the effect of ! 


ENGINEERING. 


Railway companies might well | 
pay more attention to this matter. All the engines 
illustrated in the paper were electric locomotives 
needing external current, but the Diesel-electric loco- 
motive was attracting attention. He thought this 
type of engine fitted with the Thomas transmission gear, 
was deserving of consideration, as it was considerably 
lighter than the more conventional type. Personally, 
he was of opinion that Diesel-electric traction would 
ultimately prove so economical and satisfactory that it 
would be a formidable competitor to both steam and 
electric systems. 

Mr. T. Ferguson referred to the objections to the 
nose-and-axle suspended motor as regards shock from | 
impact, and then referred to the locomotives with 


keeping the rail rigid. 
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tion of additional gear. With locomotives of large: 
power it would seem to be an advantage to mount the 
motors on the deck of the engine, and so obtain the 
room which was not available where axle mounting 
was adopted. 

Mr. F. Whyman said that the conclusions arrived at 
in Appendix III* of the paper on the effect of rail 
reactions, while correct when the driving motors wer: 
not axle-hung, were incorrect for cases in which axle- 
hung motors were used. Railway engineers concerned 
with locomotives having the latter class of drive. 
often complained that slipping of the wheels occurred 
at a much lower tractive effort than indicated by 
calculations. Probably this was due to making the 
calculations in the same manner as had been done in 
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SPRING PRESSURES ARRANGEMENT RAIL REACTIONS. 
per cent 
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Normal Spring Pressure = 13-75 tons. 


gearless motors employed on the Chicago-Milwaukee 
and St. Paul Railroad. Some years ago, he said, he | 
had asked some of the operating engineers of this | 
system whether there had been any trouble either 
with the track or the engines, from the heavy axle- | 
mounted armatures employed. He had been informed | 
that this drive did not apparently harm either, and that | 
the locomotives had been run up to a speed of 60 m.p.h. 
It was true that the nose-and-axle suspended motor | 
was not suited for high speeds in its present form, but | 
it was quite possible that some form of flexible drive 
or different method of suspension would improve it. 
Several designs, as a matter of fact, had been tried, one 
on tramways, for instance, but the railway companies 
evidently feared that both initial and maintenance | 
costs would be higher and had left them alone. Even 
if the damage from shock existed with present forms, 
there was the question whether it was sufficiently great 
to make it worth while to pay for the extra complica- 





Normal Rail Reaction = 16-75 tons. 


the paper. Referring to Fig. 1, which showed the 
forces exerted by an axle-hung motor on the truck 


| and axle, it would be seen that when an axle so driven 


was exerting a tractive effort T at the rail, if S were the 
horizontal distance between the motor nose suspension 
and the axle, and d were the driving wheel diameter, 


then the motor nose exerted a force F on the 


truck frame and the motor axle bearing exerted an 
equal force of opposite direction on the axle. The 
directions of these forces were, of course, dependent on 
the direction of travel of the locomotive, as shown 1 
the figure, and the forces were reactions to the forces 
of the couple that it was necessary to apply to the 
frame of the motor to establish equilibrium. 

For the Metropolitan-Vickers B, + B, locomotive for 
the 3 ft. 6 in. gauge South African Railways, illustrate 








* Reproduced on page 234. 
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in the paper*, the normal rail reaction of each axle 
was 16-75 tons. Taking T as 25 per cent. of this, the 
force F worked out to 2-2 tons. 

The effect of these forces on the rail reactions for the 
various axles, depended on the arrangements of the 
truck and spring systems and disposition of the 
motors. The Table opposite gave the rail reactions for 
the various axles of a four-axle, two-truck locomotive, 
arranged in different ways, when exerting a tractive 
effort equal to 25 per cent. of the weight of the loco- 
motive. The disposition of the axles, the wheel 
diameter, the height of the drawgear above the rail, 
and the driving motor particulars were identical in 
all the cases with those of the South African locomotive 
above referred to. 

The axle having the smallest rail reaction was 
distinguished by an asterisk. The figure in the last 
column showed the smallest rail reaction in each case 
as a percentage of the normal, and could be taken 
to represent the ratio of the maximum tractive effort 
that could be given by each arrangement without 
slipping. The expression given in Appendix III, 
shewed that the smallest rail reaction on the South 
\frican locomotive under these conditions was 15-65 
tons, giving a percentage of 93-4 per cent., but the 
correct figures were those given in the first line of 
Fig. 2, the smallest rail reaction being 14-38 tons, or 
85-8 per cent., i.e., a difference of 1-27 tons. This 
was more than double the loss of rail reaction indicated 
py the expression in the Appepdix. 
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motives on that line were not permitted to travel at 
speeds greater than 35 m.p.h., special instruments 
being placed on the locomotives to provide a continuous 
record of the actual speed attained at any point. In 
steam practice, any locomotive with 5-ft. diameter 
wheels could attain 60 m.p.h. to 70 m.p.h. quite safely. 
He had ridden on electric locomotives at a speed of 
45 m.p.h. and the jack-shaft bearing had given no 
trouble. This bearing had apparently been improved, 
and no doubt correct lubrication played an important 
point in its successful operation. The Swiss Federal 
Railways used a pad at this point. Mr. Bond then 
commented on some of the details of the driving gear, 
which he thought were unnecessarily complicated, and 
seemed to follow Continental practice instead of the 
simpler and sounder British design. He thought 
that the brake gear was defective inasmuch as there 
was a compression member between the power brake 
system and the hand brake system. The loss of a single 
pin might therefore cause the whole of the brake gear 
to become inoperative. In a steam locomotive, the 
two systems were independent. 

Mr. H. H. Andrews defended the double-bogie 
locomotive with nose suspended motors. This type 
was one of general utility and could not be compared 
with large locomotives for special types of traffic. 
It had a great range of useful and effective work in 
spite of its unduly-stressed bad effect on the track, 
and was compact, mechanically simple, and robust. 
It was admitted that it could only be satisfactorily 
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It was interesting to note that by employing an 
axle-hung motor, a locomotive could be so designed 
that the rail reactions of the driving axles did not 
change when the locomotive was exerting tractive 
effort. Such an arrangement was shown in Fig. 3. 

The conditions under which the driving axle rail 
reactions remained constant, were that the spring 
pressure on the leading driving axles must decrease by 


= and the spring pressure on the trailing driving 


The ex- 


ixles must increase by the same amount. 


 : ae 
pression F = 5—, then became in each case 


Fy 
x 


Tdy 
282 


and the necessary condition is 


4 = h I dy x b 
282 
and 
x db 
y 8Sh 
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In this case the motors were so placed and the ratio 
equalisation between the driving and idling axles 
so fixed, that the only difference of rail reactions under 
tractive effort conditions occurred in the two idling 
axles, € 
idling axle, but the same result could be obtained with 
any number of driving and any number of idling axles, 
when axle-hung motors were employed. It could not 
be obtained with other types of drive. 


of 





Mr. Bond, referring to some experience with the|4 or 5 days running of the engines, a state of affairs 


‘coomotives for the Great Indian Peninsula Railway, 
said it was surprising that the electric freight loco- 


* ENGINEERING, vol. cxvii, page 597 (1924). 
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| used at moderate speeds, but moderate speed was an | 
| elastic definition. The English Electric Company’s 
jexperience of this type of locomotive on French, 
| Japanese, and New Zealand Railways proved that it 
|worked well. All the locomotives concerned were 
built by British firms to British designs. They varied 
from 96-ton locomotives hauling 4,000-ton freight trains 
at slow speed, to 100-ton locomotives hauling express 
trains at speeds up to 65 m.p.h. There were also engines 
of 50 tons and 70 tons hauling fast goods and fast 
intermediate passenger trains. The expression ‘ low- 
speed work,” in the paper needed elucidation. As te 
the effect on the track, there was nothing to prevent the 
nose-suspended motor being used with a flexible drive. 
Designs of this kind existed, and manufacturers only 
waited to be asked to supply locomotives so built 





| specification. 


Each truck had two driving wheels and one | might require overhaul after about 40,000 miles running 


___ | that there was no danger of an engine being left in an 
unsafe condition through the driver attempting to put 


to provide a satisfactory answer. As it was, demand 
seemed limited to only two general types, either double- 
bogie slow speed locomotives or else locomotives so 
powerful or so combining speed with tractive effort 
that no four-axle locomotive could comply with the 
There was certainly room in any general 
electrification scheme for the double-bogie locomotive 
with either 6 or 4 axles. Mr. Andrews concluded by 
some comments on the lubrication system of the 
Winterthur transmission gear. 

Mr. Higgs thought that the side-rod jack shaft drive 


and he did not think maintenance costs would prove 
unduly high. He might mention that jack shaft 
bearings had actually run out through defective lubri- 
cation, but the fact had not been discovered until after 


that showed there was no serious vibration set up due 
to big clearance. As to brake gear, he was of opinion 





on the hand brake when the air brakes were on. The 
rigid feel of the operating handle was sufficient to 
indicate that the air brakes were on. 

Mr. Dodd said that mention had been made in the 
ee of a modified articulating joint for the 5-ft. 6-in. 
#reat Indian Peninsula freight engines, on account 
of the great distance between the bogies. Some 
results of observations on tyre wear of these engines 
might be of interest as, although not conclusive, they 
showed less wear on tyres in locomotives not having 
the articulating joint than in those having it. Unfor- 
tunately, it had only been possible to take readings 
of the wear from a new bogie which had been coupled 
to an old bogie on which similar readings had not been 
taken. It was therefore not possible to judge whether 
| the clearances made the locomotive as a whole to be 
|easy or tight in the curves. The wear at the point 
|of the flange in the reported cases was: 

0-5 to 0-8 mm. 
1-3 to 3-2 mm. 
1-1 to 3-1 mm 
1-5 to 3-5 mm. 





| Truck without articulat- j 22,100 miles 
ing joint. | 32,700 miles 
| Truck with articulating { 20,165 miles 

joint. (20,596 miles 

The ultimate tensile strength of the tyres was about 
60 tons per square inch. On an engine with articulating 
gear which had done over 100,000 miles, the wear at 
the same point ranged from | to 5-9 mm., the average 
being, perhaps, 3-5 mm. The tensile strength of 
these tyres was between 65 and 70 tons per square 
inch. The first set of figures certainly did not appear 
to show any necessity for the articulating joint. Infor- 
mation as to the tyre wear on the Beyer-Garratt steam 
locomotives, which had the same bogie arrangement, 
would be interesting. As far as he knew, they had no 
articulating joints, and as some 360 engines of this 
type had been built, it was possible that all types of 
wheel bases and conditions of track must have been 
met with. 

Mr. Dodd then dealt with the impactive force of 
165 per cent. of the axle load at a speed of 96 m.p.h. 
mentioned in the early part of the paper, and discussed 
the subject of balancing the wheels in connection with 
it. The combined truck had been mentioned in the 
paper under the heading, “Running Gear.” This 
was arranged for inside bearings, but when the motor 
and driving gear took up the whole length of the axles, 
outside bearings were necessary, and the truck frame 
also became more complicated. Such trucks had been 
made, ¢.g., on those German 2: 8 : 2 locomotives where 
these conditions obtained. The Krauss type of truck 
was used with the pivoting centre a little forward of 
the driving centre. The driving axle was made to 
slide laterally and not radially, and as outside boxes 
and overhead springs were fitted, the rigging was 
more norma! than that of the Java truck described in 
the paper. With regard to the tyre wear of the two 
types, whereas that on the Java driver was practically 
uniform with its partner after 100,000 miles, the wear 
on the driver in the Krauss truck was considerably less 
than its partners after 100,000 km. He believed that 
the four-wheeled bogie of some of the very early 
steam locomotives also had a radial arm attached to 
a pivot behind the second axle. Again, the first 
twin-motor locomotive of the New York-New Haven 
line, a 2—8—2 engine built in 1910, was stated te 
have had a truck with outside axle boxes, and that 
the carrying wheel and the first driver had been 
arranged to radiate together. If that were the case, 
it would seem that the Java truck had been antici- 
pated by about 15 years, even on electric locomotives. 

Continuing, Mr. Dodd dealt with the effect of an 





| articulating pin between two trucks in causing the 


leading wheel of the second truck to traverse scress 
a curve, this freedom being governed by the play 
between the tyres and rails when the trucks were 
coupled in this way. These clearances were the 
result of the relative position of the centre ef the 
rigid wheelbase in connection with the sharpness ef 
the curve. In the South African locomotives this dis- 
tance was rather long and the curves sharp, and the 
worst conditions occurred when one truck had left the 
straight track for the curve and the other remained 
on the straight. The active centre of ono truck then 
tended to remain practically on the centre line of the 
track, while the other tended to swing over across the 
rails. As the joimt resisted that, the result was a 
compromise, and the }-in. slack in the track on the 
300-ft. curve, together with transition approach and 
other ordinary clearances, made it possible to pass 
through the curve. 

Mr. Twinberrow then replied to the discussion. On 
the general question of progress in electric locomotives, 
he thought there was too much tendency towards a 
“‘ Safety first’’ policy in British industry, and that 
precedent was given too much weight. Mr. Andrews 
had raised the question of low speed, and Mr. Twin- 
berrow said that in this connection he was inclined 
to modify his statements in the paper, because impact 
was largely a question of speed. If rail gaps could 
be run over at 60 m.p.h. to 70 h.p.h., the impact would 
be reduced. In treating the question of impact, he 
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had endeavoured to arrive at the forces which were 
brought into play over a very small period of time- 
Many people thought that it was a dead weight on 
the axle that mattered. Many steam locomotives 
had far heavier weights than any of the suburban 
locomotives with nose-suspended motors, and as far 
as the energy of the impact was concerned, it did not 
matter whether the load was all dead weight or partly 
spring supported. Any attempt to support rail joints 
rigidly was bound to result in failure. If the joint 
could be eliminated by welding, or in some other way, 
so much the better, but, while appreciating Professor 
Walker’s work on the subject, he could not agree that 
supporting the joint rigidly was the way out of the 
difficulty. 

Replying to Mr. Bond, Mr. Twinberrow said that 
the limit of 35 m.p.h. was an illustration of the “ safety 
first’ policy. It was difficult to get anyone to take 
risks when the scene of operations was some 5,000 miles 
away from the place of manufacture. Running difficul 
ties had been got over on the Swiss Federal Railways 
as the result of experience. The man to run main-line 
electric locomotives was one who had had a long training 
m steam locomotives. To ask people who had been 
experienced in suburban electric railways to run main 
lines was the wrong thing. On the Metropolitan- 
Vickers express engines, the lubrication was practically 


all automatic, and nothing had given trouble. He 
thought jack shaft drives might be improved, but 
that was a subject requiring extended discussion. 


They had had failures of auxiliary springs, and some 
engines had run for many months with broken springs. 
lhese failures could be put right in the light of more 
recent knowledge. Mr. Dodd, he thought, was under 
‘ misapprehension about the 15 per cent. impactive 


force. This had nothing to do with vertical impact ; 


it was entirely lateral. He was not conversant with 
the latest running results from India. With regard 
to the tyre wear on the passenger engines, that on 


the driving wheels was comparatively low, and was 
generally due to the outsides of the curves 


D. Twineerrow’'s PArerR on 
Tue Mecwantsm or Evecrraic Locomorives.” 


Effect of Torque Reaction idhesion.— Assuming 
the engine, arranged as in Fig. 31, page 233, exerts a 
tractive effort T at the treads of each pair of wheels, 
the reaction to the torque on each bogie truck is Td. 
When the effect is confined to the engine alone the 
tractive effort is expended partly in overcoming the 
resistance and partly in accelerating the mass. The 
accelerating force IP, acting through the centre of 
gravity at a height A above the axles, produces an 
additional tilting moment PA. 

When coupled to a train the force P acts on the 
draw-gear, the line of action usually being above the 
sxles, thus producing the additional tilting moment 
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1 
, above the 


When the draw-gear is at the height 


rail, the minimum torque 
truck is Td 


bogie 
a length 


reaction on each 
With individual axle drive on 





of wheel-base L, the loss of adhesion on the leading 
P d 
r L 
are not connected by equalisers. 

If the differential loading of the springs on each 
truck is prevented by the use of equalisers, the bogie 
frames must be stabilised by fore-and-aft steady 
bearers or their equivalent. The weight of the super- 
structure is then supported by the automatic distribu- 
tion of the reaction between each centre pivot and the 
adjacent steady bearer. 

The load on each steady bearer, required to stabilise 


axle of each truck when the bearing springs 


is 


! 
’ n € 

the truck frame, is T-. 
1 


The moments of the weight and pivot reactions about 
the centre of the trailing truck are 
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The loss of adhesion on each axle of the leading 


me 

truck is thus T B It varies inversely as the distance 
; 

trucks, whereas, with inde- 

pendent springs, the reduction varies inversely as the 


of the trucks. 


between centres of bowie 
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50,000-KW. SINGLE-SHAFT STEAM 
TURBINE. 

fue extraordinary made during recent 
years in the production of high speed machinery is 
well illustrated by the steam turbine, a photograph of 
which is reproduced on this page. This unit has been 
constructed by Messrs. Brown, Boveri and Company, 
Baden, Switzerland, for the St. Denis power station of 
the Société d’ Electricité de Paris. It runs at 3,000 r.p.m. 
and being rated at 50,000 kilowatts is claimed to be 
the largest single shaft turbine yet built to run at the 
speed stated. It is designed to be operated with 
steam supplied at an absolute pressure of 55 kg. per 
square centimetre (781 lb. per square inch) and at a 
temperature of 475 deg. C. (887 deg. F.). The designed 
vacuum is 28-8 in. Twenty-five years ago there were, 
believe, no steam turbines of more than 500 kw. 
rating which ran at as much as 3,000 r.p.m. At that 
date and for some time subsequently the output possible 
was fixed largely by the limitations of the generator. 
Later on, by improvements in the cooling arrangements 
and in Certain mechanical details, the electrical engineer 
was able to set the pace, and was at one time prepared 
to go to higher outputs than the turbine maker was 
ready to admit. Designs and materials were, however, 
steadily improved, and have for the present culminated 
in this St. Denis machine. 

As is common knowledge the possible output from 
a steam turbine is fixed in the main by the conditions 
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|at the exhaust end. The diameter of the last row of 
blading is limited by the centrifugal stresses developed, 
so that with high vacua and restricted steam ways 
| there will be large losses due to the useless carry-over 
| into the condenser of high grade kinetic energy. This 
| has led in the case of the St. Denis machine to the 
| adoption of a triple exhaust. The complete turbine 
| thus comprises one high pressure turbine, an interme- 
diate pressure turbine and three exhaust turbines, of 
| which two are combined to form a normal double 
|flow exhaust turbine in which the axial forces are 
self-balanced. The third exhaust turbine is located 
| between this double flow unit and the intermediate 
pressure turbine, and the blading is so arranged that 
the axial thrust on its rotor is balanced very nearly 
by that on the high pressure and intermediate pressure 
turbines. Hence the thrust block has only to take 
the residual unbalanced forces. 

In the main the details of this turbine follow th« 
standard practice of its builders, but some modifica- 
tions have been made in the gland arrangements. The 
glands are of the usual labyrinth type, but, in view of 
the high pressure to be dealt with, the high pressure 
gland is provided with two steam pockets. Of these. 
one is coupled up with a later stage of the turbine, so 
that much of the leakage at full load does work before 
it is finally discharged to the condenser. 

The second pocket is connected by a pipe to all the 
low-pressure glands, and in normal operation supplies 
the steam required to seal them from the atmosphere. 
At low loads, however, the leakage in the high-pressure 
gland may be insufficient to ensure the air tightness of 
the glands, and hence provision is made by which 
in this case the pressure is boosted up to the degree 
required by a further admission of live steam through 
a valve, which opens automatically should the gland 
pressure fall before a pre-determined limit. 


JUBILEE OF THE “ ELEKTROTECHNIK UND MASCHINEN 
Bav.”’—The International Electrotechnical Exposition, 
which was held in Vienna at the beginning of 1883, led. 
among other things, to the foundation of the Austrian 
Elektrotechnische Verein and to the publication of the 
journal, which is now well known in electrical circles as 
the Elektrotechnik und Maschinenbau. It is therefore our 
pleasant duty to congratulate our contemporary on 
entering the fiftieth year of its existence. The first 
editor was Josef Kareis, and, though to begin with 
it contained the name of the Society in its title, it soon, 
on the suggestion of the well-known physicist Stefan, 
became the Zeitschrift fir Elektrotechnik. Until 1898 it 
appeared fortnightly, after which its size was increased 
and it was converted into a weekly publication, assuming 
its present title in 1906. It has always been the object 
of the editors of the journal to maintain close touch 
with electrotechnical progress and to call to their aid 
as contributors those who are expert in the different 
phases of the subject. The result, as might be expected. 
has been highly successful, and this success has not been 
lessened by the publication, in recent years, of periodical 
supplements dealing with special problems such as 
illumination. The Editor expresses his desire and inten 
tion to maintain the position of the paper in face of th: 

| difficult conditions which now exist in Austria, and w 
sincerely trust that he will be able to do so. 
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AMERICAN IRON AND STEEL 
INSTITUTE. 


(ue 1931 autumn meeting of the American Iron 
and Steel Institute was held at the Hotel Commodore, 
New York, on Friday, October 23. The president 
of the Institute, Mr. Charles M. Schwab, occupied the 
Chair. Four papers were read and discussed, and of 
these we give brief summaries below. 


MAGNETIC MATERIALS IN 1931. 


In the course of his paper on “ Magnetic Materials | 


in the Year 1931,”" Mr. T. D. Yensen stated that since 
the introduction, by Sir Robert Hadfield, of the iron- 
silicon alloys in 1903, these materials had been 
thoroughly studied, and had been improved to such 
an extent that the magnetic properties of the commer- 
ial alloys at the present time were many times better 
than those of the original product. As a result of 
investigation, it had been found that silicon had no 
marked direct influence on the magnetic properties. 
[ts effect. in addition to increasing the electrical 
resistance of iron, was that of a powerful scavenger for 
ridding iron of oxygen in solution. There were two 
distinct disadvantages connected with iron-silicon 
alloys. One of these, common to all iron-silicon type 
alloys and all others, except iron-cobalt alloys, was 
the lowering of the magnetic saturation value in 
proportion to the amount of alloying element used. 
The other disadvantage was the brittleness that silicon 
imparted to iron, particularly when added in amounts 
of more than 3 per cent. It was not yet known 
definitely what this brittleness was due to, nor how it 
could be consistently avoided. The iron-nickel series 
of alloys offered unusual possibilities. The alloy con- 
taining 51 per cent. of nickel, and corresponding to the 
formula Fe,Ni,, possessed the highest saturation value 
of all iron-nickel alloys above 30 per cent. nickel, but, 
as ordinarily made, its permeability at low inductions 
was low and its hysteresis loss high. Some years ago, 
however, it had been discovered that these properties 
would be greatly improved by annealing sheets of this 
alloy in hydrogen at a temperature of from 1,000 deg. 
to 1,200 deg. C., for several hours. This treatment 
eliminated carbon, sulphur and other impurities, but 
particularly oxygen, and resulted in the material 
named Hipernik (high-permeability nickel). This 
material was preferable for many applications where 
silicon iron was now used, provided the cost could be 
reduced to a reasonable figure. 

Permalloy, another high-nickel iron alloy of high 
permeability, had received considerable attention. 
The best composition appeared to be 78-5 per cent. 
of nickel, the remainder being iron and a small propor- 
tion of other elements to improve the forging and 
rolling properties. With ordinary annealing, the mag- 
netic properties of this material were not unusual. 
\ remarkable change took place, however, as a result 
of special heat treatment, consisting in first annealing 
the alloy at a temperature of between 900 deg. C. and 
1,100 deg. €., followed by slow cooling to about 
625 deg. C., holding it there for a short time and then 
ooling it in a few seconds to room temperature. For 
such applications as loading materials for submarine 
ables and for telephone coils, where a high initial 
permeability was the essential characteristic, and where 
+ low unit cost was not an important factor, no better 
material was now available than Permalloy. Its 
disadvantages for most other applications were its 
relatively low saturation value and its high cost, 
wing to the high nickel content and the expensive 
heat treatment. The iron-cobalt alloys were interesting 
trom the magnetic point of view. Cobalt up to 36 
per cent. was the only element which raised the satura- 


charge furnaces; the improper draining of furnaces, 
i.e., the tendency to take ladles away before the 
furnace had been drained of steel or the placing of 
tapping holes too high, or, again, the occurrence of 
ridges in the bottom of tapping holes; tapping the 
steel charge at too low a temperature, thereby produc- 
ing excessive skulls; and failure to drain pouring 
ladles of as much steel as possible before dumping the 
slag. 





BESSEMER PROCESS AND ITS PRODUCT. 
In a long and well thought-out paper entitled, 
| ‘The Bessemer Process and its Product,” Professor 


| Richard S. McCaffery stated that, in 1905, the pro- 
| duction of open-hearth steel in the United States had 
| overtaken that of Bessemer steel, since when open- 
hearth steel had proceeded at an increasing ratio of 
production. A few years ago, however, Bessemer 
steel had begun to reassert itself very decidedly. It 
| was only recently that the Bessemer process had 
| received the consideration which it deserved. It was 
| being provided with adequate facilities and equipment, 
and it was now making products with desirable proper- 
| ties which would not be reproduced in any of the 
other steelmaking processes. There were no technical 
reasons why its use should not extend into the fields 
now served by competing processes. The present- 
day Bessemer process, while not changed in principle, 
was in many respects, particularly in details, quite 
different from what it was a few years ago. All the new 
requirements tended towards uniformity of product 
and improvement in quality. A recently-constructed 
installation possessed electrically-driven blowing equip- 
ment. Each converter was provided with an individual 
motor-driven centrifugal blowing unit on an individual 
air line to the converter. The equipment could be 
connected with any converter. The control of these 
blowers was entirely from the blowing pulpit. The 
operators started or stopped the machines, or increased 
or decreased their speed, as the necessities of the blow 
might require. Each operator had a pressure gauge, 
a volume meter and a tachometer on the board in 
front of him, along with the start, stop and speed- 
regulation controls. The exactness of control of the 
converter now realised in this plant had never before 
been possible in the United States. 

Old-type installations in which, perhaps, a number 
of blowers discharged into a common blast main, 
which, in turn, might serve two or more converters 
rendered impossible any regulation of pressure and 
volume to the individual converter, and this made it 
impossible to secure the highest and most uniform 
quality of product. Naturally, to obtain a final 
product of high quality and uniformity, the raw 
material from which it was made should also possess 
these characteristics. As a result of the improvement 
in blast-furnace practice which had characterised the 
past 25 years, Bessemer pig of a much greater regularity 
of grade than previously possible was now obtainable. 
Given a uniform quality of raw material and intelligently 
controlled methods of manufacture, it was just as 
necessary to employ good judgment and efficient 
direction in the subsequent pouring, recarburisa- 
tion, teeming, soaking-pit and rolling processes. The 
pouring of converter-blown metal into a ladle was 
carried out in such a manner as to obtain complete 
mixing of the manganese, silicon, and carbon added 
during the pouring. Usually, this was done by begin- 
ning the addition of the deoxidiser or recarburiser 
when about a quarter of the heat had been poured into 
the ladle, completing the addition when the ladle was 
half-full and securing maximum mixing effect while the 
last half of the heat was poured in. For certain grades 
of soft steel, the ladle was held a specified time, before 





tion value of iron and nickel. Certain iron-nickel- 
cobalt alloys, having a constant permeability at low 
magnetising forces, had been developed at the Bell 
lelephone Laboratories. These alloys, containing in | 
the neighbourhood of 30 per cent. iron, 45 per cent. | 
nickel, and per cent. cobalt, had been named 
Perminvar. They were useful wherever a constant | 
inductance or reactance was essential, such as in filter 
coils for wireless circuits or for loading coils in telephone 
Ircuits 
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MeraLLic CHARGE IN THE Basic Oren HEARTH. 


Mr. C. D. King, the author of the contribution, 

rhe Metallic Charge in Basic Open-Hearth Opera- 
tions—Some Factors Affecting Operating Economies,” 
stated that, in recent years, the use of closed-top 
ulles, or mixer ladles, between the blast-furnaces 
‘nd the open-hearth plant or mixer, had perceptibly 
reduced the amount of pig-iron scrap produced while 
onveying the hot metal from the blast-furnace to the 
steel plant. At all open-hearth plants it would be 
‘ound that by far the largest part of the total scrap 
produced in the conversion of any metallic charge into 
"gots, consisted of casting-pit scrap and steel skulls. 
\mong the more important causes of pit scrap and 
‘kull production were insufficient ladle capacity, com- 





‘red with furnace capacity and the tendency to over- 


teeming, to permit the completion of the reactions. 
For certain purposes, Bessemer steel possessed 


| characteristics which, it was generally admitted, made 


it more desirable than any other material. These 
characteristics in the case of the soft Bessemer steels 
were weldability, machinability and stiffness. At the 
present time, the main applications for Bessemer 
steels in the United States were in the manufacture of 
skelp for welded tubes, sheet steel and tin-plate, 
screw stock, wire, hoop and motor-car forging stock. 
In the case of these products Bessemer steel had either 
maintained or strengthened its position. The Bessemer 
process in the future would be carried out in larger 
converters than those now employed; at Hoesch, in 
Germany, a 45-ton converter had recently been started 
up. Some emphasis, however, should be laid on the 
fact that this increase in size did not mean an increase 
in blowing pressures. Experiments had shown that 
high air pressure did not mean high tonnage production, 
and that a reduction in pressure might cause a very 
considerable decrease in blowing time and a decrease 
in blowing energy. 

The Bessemer converter of the future, in all proba- 
bility, would be operated on a predetermined cycle, with 
adjusted composition and initial temperature. The 
volume and pressure of the air blast would be 
maintained or varied as the blowing cycle chart 


indicated, the regulation being done by automatic 
control. The converter would be turned down auto- 
matically, either when the required air volume had 
been blown into the converter, or when the carbon 
flame dropped. Alternatively, one method might be 
used to check the other. The blown metal would 
be at the proper temperature when the converter was 
turned down, and it would contain the desired amount 
of silicon and manganese to secure the proper deoxidising 
reaction which would be completed during pouring. 
For other than soft-steel blows, the turn down of the 
converter would be carried out automatically when 
the predetermined volume of air had been blown to 
obtain the specified carbon. The bath would contain 
the requisite silicon and manganese which, being resi- 
dual, would rapidly deoxidise the metal, so that, on 
pouring, no additions need be made for this purpose. 
To sum up, the exactness of the control which was now 
possible, guided by the technical intelligence which 
the process deserved would make the American 
Bessemer process one of continued and increasing 
importance. 


THE WELDING QUALITIES OF STEEL. 

“Factors Affecting the Welding Qualities of Steel,”’ 
was the title of a paper presented by Mr. W. E. Stine. 
The author stated that, as a result of experiment, it 
had been found that steel which formed slag holes 
in the weld invariably had been deoxidised with 
aluminium and contained an appreciable amount of 
Al,O;. In steelmaking or casting, the temperature 
did not greatly exceed 1,600 deg. C. In are welding, 
on the other hand, the temperature of some of the metal 
was raised to its boiling point which was probably 
about 2,500 deg. C. It was evident that these slag 
holes or depressions were caused by non-metallic 
inclusions in the steel, which, during the steelmaking 
process, remained as finely-divided solid inclusions. 
The melting temperature of Al,O;, for instance, was 
2,050 deg. C. During the arc-welding process, on the 
other hand, they melted and coalesced to form large 
globules, which solidified before the steel did, and 
formed holes or pits in the resultant weld metal. These 
holes could be eliminated by using a slag-forming 
flux of low melting temperature, which would combine 
with the slag of the steel, forming a new slag having a 
melting temperature below that of the steel. 

It had been fairly well established that the capacity 
of steel for holding gases in solution varied directly 
with temperature and the content of aluminium, silicon 
and manganese, and inversely with the carbon content. 
In order to prevent the rapid absorption of gases at 
the high welding temperatures, the percentages of 
aluminium, silicon and manganese present should, 
therefore, be as low as practicable. The oxidation 
of carbon during welding was permissible, but this reac- 
tion should cease before solidification of the weld metal 
began. In other words, chemical equilibrium should 
be reached between the carbon and the oxygen in the 
steel at a temperature slightly above the temperature 
of solidification, and at least one deoxidising element 
(aluminium, silicon or manganese) should be present 
in an amount which would also be in approximate 
chemical equilibrium with the oxygen present in the 
steel at a temperature slightly above the temperature 
of solidification. 

The characteristics of a few typical steels are given. 
in Table I. Butt welds made between plates of steel A 


Taste I, sd 





Percentage Composition. 











s ondiamnemnenains Welding 
heel. Quality. 
c | @ | Ma] 6. P. Al. 
' ! 

A |0-118 | 0-024 | 0-47 —— |(AleOs)| Poor (slag 
| | | 0-03 holes.) 
| 0-118 | 0-020 | 0-68 |0-112 | 0-01 | 0-116) Poor. 

C |0-32 |0-31 |0-73/0-026|0-021| — | Poor. 

D |0-09 — 0-41/0-03 | 0-016) | Porous (gas 

holes). 

E |0-20 | 0-021 0-44 | 0-029 | 0-016 Good. 





contained slag holes owing to the high aluminium- 
oxide content. In the case of steel B, the weld was 
porous owing to the high percentage of aluminium 
present, while the high content of silicon caused a 
porous weld in the case of steel C. The weld metal 
in dead soft steel D was often porous owing to the 
gas holes produced by the gases absorbed during the 
welding, unless a slag-forming flux were used to cover 
the weld metal while it was molten. Steel E was an 
example of a material of good welding quality. 





Roya Gotp MeEpaL FoR ARCHITECTURE.—At a 
Council meeting of the Royal Institute of British Archi- 
tects, held on February 1, Dr. Hendrik Petrus Berlage, 
of Holland, was elected, and his name will be submitted 
to H.M. The King as a fit recipient of the Royal Gold 
Medal for Architecture, for the year 1932. Last year, 





the medal was presented to Sir Edwin Cooper. 
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** ENGINEERING " ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED | 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification ia not 


Where inventions are communicated from abroad, the Names, #c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the er of ls. 

The date of advertisement of the acceptance of a Complete 
Specification is, in seach case, given after the abstract, unless the 
Patent has been sealed, when the word “Sealed” is appended. 

A person may, at any time within to months from date of 

advertisement of the acceplance of a Complete Specification, 
= notice at the Patent Office of opposition to the grant of a 
‘alent on any of the grounds mentioned in the Acts 


MILLING AND SEPARATING MACHINERY. 


349,481. The Underfeed Stoker Company’ 
Limited, of London, and G. H. Strain, of Dartford. 
Screening apparatus. (8 Figs.) January 18, 1930. 

This screening apparatus is of the kind in which the 
screen is caused to vibrate in such manner that any point 
on its surface has an orbital movement. a is an out 
off-balance flywheel which is driven by a motor and 
causes the orbital vibrations. The screen is 
posed of radiating bars c, the outer ends of which are 
attached to a ring d. The flywheel is protected by a 


com 









549 ar) 






sereen is conical and is circular 
mem bers 


comeal cover plate The 


in plan. It is supported at its periphery by 
which carry suspension springs ¢ that serve to damp any 
vibrations that tend to reach the supporting structure 
he material to be screened is delivered to the screen by a 
hopper and to prevent excessive flow of material through 
the hopper it is provided at its outlet with a depending 
curtain g of chains. In the case of abrasive material 
the chains may be replaced by beads or bars of porcelain, 
material is 
annular 


scre ened 
concentric 


earborundum or rubber lhe 
delivered according to size into 
outer hopper ) receiving the larger 


hoppers / and 7, the 
( Sealed.) 


pieces that cannot pss between the bars « 


MOTOR ROAD VEHICLES. 


347,552. Wolsey Motors (1927), Limited, of 
Birmingham, and E. 8S. Luyks, of Birmingham. 
Spring drive. (4 Figs.) July 18, 1930.—-The driving 
shaft 1 is provided with longitudinal splines 2 which are 
engaged by internal teeth 3 of a ring 4 at one end of a 
helically-coiled spring sleeve 5 surrounding the shaft 
The other end of the spring sleeve is attached to a driven 
gearwheel 7 from which the drive is transmitted to the 
gear wheel has an extended cylindrical 
which a short distance into the spring 5, 
and is mounted to rotate upon a bearing sleeve 9 having 
at ite inner end, upon its interior periphery, a ring of 
teeth, which engage the splines 2 \ distance sleeve 11 
surrounds the shaft 1 between the toothed bearing sleeve 
9 and the toothed ring 4 at the driving end of the spring, 
to space these members at the correct distance apart. 
The toothed bearing sleeve 9 is supported upon a eylin 
drical extension of a nut 12 serewed upon the shaft | 


magneto The 


boss passes 















to secure the parts in position, the nut being locked by a 
locking plate having tongues bent over to engage castell 
ations of the nut. The sleeve 9 carries upon its outer 
surface a key which engages with a keyway cut in the 
boss of the gear-wheel, the slot being wider than the key 
in the circumferential direction so as to form a lost- 
motion connection allowing the gear-wheel to turn within | 
a limited angle in relation to the bearing-sleeve 9. The | 


| house a bubble tube h which curves gradually downwards 





| spring sleeve 5 has an initial torsional stress such that 
| the one end of the keyway of the gear-wheel 7 is held, 
| by the torsion of the sleeve, in contact with one side of the 


key in the bearing sleeve. Thus, should the rotation 
of the shaft 1 be momentarily accelerated and the resis- 
tance in the drive correspondingly increased, the key 
would tend to leave the side of the slot. To adjust the | 


| torsion of the spring the parts are removed from the 


shaft 1, and the gear-wheel 7 and spring sleeve 5 replaced 
thereon in a different angular relationship thereto, the 
splines of the shaft | readily permitting this to be done 


| (Sealed. ) 


RAILWAYS AND TRAMWAYS. 


348,800. J. W. Melville, of Giffnock, and D. D. 
Williams, of Darlington. Gauge and Level Indica- 
tor for Rails. (6 Figs.) March 28, 1930.—The 
combined gauge and level indicator for permanent way 
rails is of the kind in which a bar has a fixed jaw near 
one end and a spring loaded sliding jaw near the other 
end which operates in conjunction with a graduated 
scale to indicate the gauge of the rails, and a level indicator 
by which the relative heights of the two rails with respect 
to each other can be ascertained. a is a bar somewhat 
longer than the gauge of the rails. Near one end is a 
fixed jaw 6 projecting at right angles to the bar while 


Fig. 


P oan, yor romans TE arcmeeeiny tad 
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(348800) / 


near the other end of the bar is a sliding jaw c having 
an upward extension c! which fits within a longitudinal 
slot in the bar. Fitted within the slot is a fixed guide 
pin d encircled by a helical spring e which bears against 
the extension and forces the sliding jaw outwards. The 
upper end of the extension is arranged to move over a 
The bar is further recessed to 





fixed graduated scale. 


scale 


towards its outer end. A_ graduated extends 
longitudinally of the bubble tube In use the two ends 
of the bar are rested on the rails, the jaws bearing tightly 
on the inside and the readings on the two acales are noted. 
These readings indicate the gauge and super-elevation 
of the rails. The fixed jaw 6 may be secured to a plug q 
of insulating material which plug is inserted and secured 
within the end of the rod (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


No. 345,883. Associated Electrical Industries, 
Limited, of Westminster. Turbine Blades. (3 Figs.) 
May 28, 1930.—The invention relates to a turbine blade | 
construction of the side entry type in 
portions of the blades are curved to conform in a general 
curvature of the blade for the purpose of 


way to the 


which the root | 


providing increased strength with minimum space. A| 
turbine rotor dise is fitted with a number of blades 
arranged in a row about the periphery of the rotor. The 
blades have root portions, which are curved trans- | 


versely in the direction of fluid flow to conform in a 
general way to the curvature of the blades, and which 
are provided with serrations 13 to interlock with serra- 
tions 14 formed in the side walls of the transverse 
retaining grooves. These retaining grooves are curved 
similarly to the root portions. The serrations 13 and 14, 
therefore, serve to restrain the blades from moving radially 
in their respective grooves The curved root portion 
follows approximately the curvature of the blade section 

—>—, 





(345683) 


so that the blade is directly over its anchoring projection, 


| 


| 


| 
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next adjacent blade. The convex side wall of an enlarge 


ment 17 must have the same curvature as the juxtaposed, 


concave side wall of the adjacent enlargement, otherwis: 
it would not be possible to slide the one enlargement past 
the other enlargement in inserting the blades into thei: 
respective slots in the rotor. (Sealed.) 


347,476. Sir John Dewrance, of Southwark. 
Piston Valve. (8 Figs.) January 22, 1931.—The 
invention relates to rack and pinion operated piston 
stop valves for controlling the flow of high-pressure steam. 
2 is the valve body. The upper part is extended to form 
a rack guide 5 in which the rack 6 operates. 8 is the 
pinion. The valve consists of a piston having one portion 
9 of hollow cylindrical form and a second hollow guidk 
portion 10. The portion 10 is of external cylindrical 


form and is separated from the portion 9 by a cage 11 
The hollow guide portion 10 is also connected with th 
rack 6 by the cage 12, the cages 11 and 12 being so formed 
as to provide inclined ports through which fluid ma 
pass from the inlet into the interior of the portion 10) 
To ensure that the piste: 


and thence to the outlet. 





















(347476) 


shall be balanced, the rack is furnished with an internal 
passage whereby the fluid pressure is admitted to both 
ends of the rack. The valve proper operates in the usual 
packing 15 which is held against the shoulder formed in 
the valve body 2 by means of a metallic cage which is, 
in turn, secured by the gland 18 threaded into the 
interior or the valve body 2. A further layer of packing 
is interposed between the cage and the gland 18. The 
gland is closed at its lower extremity. The cover 20 
is screwed to the lower portion of the valve body 2. 
The pinion 8 is carried by a spindle 25 having on 
extremity of reduced diameter to form a bearing in a 
plug 27 screwed into the pinion housing. The pinion 
spindle projects outwardly trom the housing and a gland 
nut and packing ensure a fluid tight joint. To limit 
the travel of the pinion, the spindle 25 has a stop 30 
which bears against stationary stops formed in the pinion 
housing. (Sealed.) 


MISCELLANEOUS. 


349,433. Allen-Liversidge Limited, of West- 
minster, and A. Stephenson, Engineer, of West- 
minster. Oxy-Acetylene Burner. (24 Figs.) Novem 
ber 26, 1929.—The invention relates to large oxy-acety- 
lene blow pipes of the kind provided with a mixing device 
having a conduit for the acetylene which instead of ter- 
minating in line with the bore of a mixing chamber is 
so constructed as to cause the gas to pass across thi 
path of the oxygen on its way to the nozzle. A is the 
mixing chamber the bore of which communicates with 
the tip A’ by a pipe which conveys the mixed gases to 
the tip, and B is the plug which is inserted into the reat 
end of the mixing chamber and which has an axial hole 





r 


B! for the supply of the oxygen to the mixing chamber, 
the acetylene being supplied by a conduit A® formed 
laterally in the mixing chamber. The mixing chamber 
and the plug form the mixing device. The front end of 
the plug is formed with a truncated conical portion 
arranged a short distance behind a coned shoulder in 
the mixing chamber A so as to leave a small space between 
these parts. The front end of the plug is formed with 
small holes 6 which are arranged at an angle to the axis 


and hence the bending stresses are greatly reduced and a| of the plug and which at their outer ends terminate on 
relatively strong and compact anchorage is provided. To| the truncated conical portion of the plug, whilst their 


provide for bracing and strengthening such blades at| inner ends communicate with the axial supply hole o! 
their bases, and to provide for locking the blades against | the plug. The small holes are arranged at right ang! 
movement lengthwise of the respective retaining grooves, |to the truncated conical surface so that 


buttress enlargements 17 are provided on the base por- 


the oxygen 
issuing in jets from these holes passes across the spac 


tions of the respective blades, and these enlargements | between the truncated conical portion of the plug and the 


have arcuate side walls, the curvatures of which is| coned shoulder of the mixing chamber. 


This space is 


similar to that of the retaining grooves. Each enlarge-| supplied with the acetylene which passes through the 


ment has a concave side wall 18 and a similar convex annular passage between the front part of the plug 


side wall, the concave side wall of each enlargement 
abutting the convex side wall of the enlargement of the 


and the portion of the mixing chamber in whi 


disposed. (Sealed.) 
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B lof the gas or mixture type in the earlier days that 
arrears am USTION |the fundamental invention relating to the forced | 


, | type of turbulence for oil engines, that of Akroyd 
By A. E. L. CHORLTON, M.Inst.C.E., M.I.Mech.E. |Stuart, No. 15994 of 1890, ma it may be suggested, 

THERE are no more important factors in the design jeither overlooked or its possibilities not foreseen. | 
of efficient internal-combustion engines than those | This turbulent device had not initially even this | 
relating to the controlled activity of the cylinder | object, as it was intended as a means of obtaining 
charge within the combustion chamber, before and | stratification and so reducing the pre-ignition risk, | 
during combustion. For this activity, movement | and to regulate the point of ignition. This chamber, | 
or swirling of the air charge, such as is now usually | reproduced from the patent specification in Fig. 1, 
denoted by the term turbulence, is more often than | seems to be the first device by which a forced turbu- 
not the arbiter of good performance as understood | lence was impressed on the air charge, and from it | 
to-day. At one time, the phenomenon of turbulence | more development has taken place in varying form 
was imperfectly understood, with the result that its|than perhaps from any other detail of oil-engine 
importance was overstressed in certain types of design. As the subject became better known, the 
engine, but it is now fully appreciated that for | air flow was studied, and later, in order to improve 
oil-injection engines of the high-speed type, it is|and control the action of the air charge in the 


that followed in the development of oil engines of 
this type resulted in the main in raising the com- 
pression pressure until self-ignition temperatures 
were reached, without uncooled surfaces. This 
development involved the dropping of the outside 
whirlpool combustion chamber, for the ordinary 
space between the valves proved sufficient to give 
the compression pressures for the self-ignition 
temperature required. As a result, research work, 
on the action of the antechamber ceased, which is 
to be regretted because, apart from good initial 
combustion, it had a controlled after-effect. 

About this time, engines with airless-injection, 
but of the single-cell combustion chamber type, were 
made in large numbers by Messrs. Vickers, for 
submarine work. Thereafter, some English makers, 
who had at one time built and supplied the world 


the most potent agent of good combustion and 
smooth running. It is interesting to trace the 
growth of knowledge regarding turbulence, from 
early times to the present day, by an examination 
of the various devices employed in its production. 
It will be found that the journey is rather an 
unscientific one, and that in some cases the wheel 
has turned full circle, earlier devices making their 
reappearance in present forms. Perhaps the 


with oil engines of the turbulent combustion two-cell 
chamber type, returned to the single cell, and even 
where the two-cell arrangement was used, the turbu- 
lent effect was hardly of the whirlpool type. The 
speeds were not high enough to call for rapid 


combustion chamber, many ingenious devices were 
proposed and used, and combustion chamber form | 
became a study in itself. If we consider the air 
flow and circulation that takes place in Akroyd 
Stuart’s chamber, from the point of view of the 


| effect of the throttled opening to it, it will be found | ignition, nor the conditions such as to require 


| to be somewhat as the arrows indicate, that is, at | controlled combustion for quicker running. 
|right angles to the oil spray discharge and at a| When the author began work on the high speed 
|higher rate of flow than any movement derived | oil engines for the airship R.101, his intention was 


greatest attraction in the control of combustion by from that set up by the flow of the gases through a | at first to use an initial turbulent chamber of the 


turbulence is that it is essentially in the province | normal inlet valve and passage. 


Fig. 2, TWO CELL 
COMBUSTION CHAMBER. 
Fig. 1. TWO CELL CENTRAL ENTRA 
COMBUSTION CHAMBER. 
CENTRAL ENTRANCE. 


AKROYD ENGINE. 








of the mechanical engineer, and affords wide scope | 


for variation of form. It also affords scope for 
inventive ability and cleverness in design as com- 
pared with the more physical side of the engine. 
The latter has always offered but limited oppor- 
tunities for the practice of the designer’s abilities, 
since heat losses can be so little reduced, and fuel 
economy is dependent on the compression ratio 
used. / 

In the early days of the mixture-charge engine, 
it was known in a general way that the internal 
disturbance existing affected the rate of ignition 
by the more or less intimate nature of the mixture 
of the fuel and air, but little, if any, physical research 
took place until Clerk began his work. In his well- 
known zigzag experiment,* the manner in which the 
rate of ignition varied in relation to the degree of 
turbulence was clearly brought out. This was a 
clever and apposite manner of illustrating the effect 
in a practical way. The induced turbulence was 
imparted to the charge by its passage at speed 
through the valve and inlet port, and was of a 
relatively low value, as might be expected when 
volumetric efficiency had to be taken into account. 
The speed of the gas was probably of the order of 
125 ft. per second. On the class of engine used in 
Clerk’s experiments, little, if any, pains were 
taken by designers to control the effect of turbulence 
on the rate of combustion, until the highly developed 
form of the automobile engine made this a necessity. 
Of the more violent form, which may be called 
forced turbulence, usually set up on the compression 
or working stroke, practically no use was made 
except in some minor work in connection with the 
stratified charging of engines. In an experiment 
of this type on a gas engine made before the war 
by the author, the rate of ignition was so increased 
as to make the rise of pressure alarming. 

So much attention was concentrated on engines 


| 
| 


| 





_* See H. E, Wimperis, The Internal Combustion | 
Engine, 1915 edition, page 69. Constable and Company, 
vimited, 








forced type, because of the speed of 1,000 r.p.m., 


Fig.4. SINGLE CELL. 
CENTRAL MULTI-JET. 


wee. Fig.3. TWO CELL LOW TURBULENCE. 
COMBUSTION CHAMBER. ~ 
TANGENT ENTRANCE. N 
WHIRLPOOL CIRCULATION. N 
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if it could be got into the combustion chamber 
capacity of the relatively small cylinder proposed. 
Ultimately, it was decided that, as the engines 
required were for high performance with maximum 
|mean pressures, and that the result of dividing the 
Developments took place in the use of this device | “¥ Into two parts with the oil spray injected into 
by slightly varying the form of the combustion | but one, might result in the end in a lower mean 
chamber, usually incidental to a new or different | Pressure, since all the air might not be reached by 
size of engine, ‘and though it was realised that | the oil spray and the economy suffer, the single-cell 
the neck served a very useful purpose in assist- | type was adopted. Since a higher rate of com- 
ing the combustion of the oil, it is somewhat | bustion with heavy oil was required than had been 
doubtful whether its precise effect in securing at once | #chieved before, some trepidation was felt as to the 
quick ignition, good combustion, a clear exhaust, possibility of obtaining this by many extra fine 
and economy, was fully appreciated by those |SPrys. An improved and more efficient injection 
concerned. There does not seem to have been|Pump was clearly a necessity to operate such 
anything of the nature of the zigzag experiment |@ nozzle satisfactorily. For the purpose required, 
carried out in the oil engine, yet it was really of | the design shown in Fig. 4, proved adequate ; 
greater importance in this case than in that of the | the particular flash valve type of pump designed 
mixture gas engine. The speed of flow and the for it may be taken as the main reason for the 
resulting turbulence depended upon the area of the | Success. In this school of design, following the 
neck or connecting passage relative to the area of | engines for the R.101 a good modern example 18 
the combustion chamber itself, and seems to have | the Gardner, and it may be noted that this engine 
been of the order of 200 ft. to 250 ft. per second. | depends to a considerable extent on the excellence 
The original type of chamber, in which the |of the spraying apparatus, the turbulence being 
restricted passage was central, was retained for a| only that set up by the speed through the inlet 
considerable time, though as time went on, the | Valve. The turbulence is not particularly directional 
combustion chamber diminished in size as the | in character—that is to say, although there is a 
compression went up. An example from a modern | tendency to rotation, bringing the air direction at 
engine, operating on the two-stroke cycle, is given | Tight angles to the jets of the spray, this does not 
in Fig. 2. where the different air flow relative to the | ¢xist to anything like the degree of that set up in the 
oil spray makes the interaction also different. The | true whirlpool chamber. Though this class of 
location of the jet in different designs seems to vary | engine has given noticeably good results in both 
at the will of the designer. When we come to the | economy and high mean pressures, yet if such high 
Ruston engine, built before the war, in which the | mean pressures are used they result in rather harsh 
form of the chamber is as shown in Fig. 3, the |Tunning. In two-cycle engines, a rotational direc- 
design, whether the result of experimental work or | tion is obtained by suitable inlet ports. 
clear headed deduction from former results, appears; We may now look for a moment at what took 





‘to have resulted in a particularly good shape for the | place on the Continent in the immediate after-war 
| creation of a true whirlpool action by the use of a| period, and later. The development that occurred 


tangent entrance, the air passing at right angles to | to meet the demand for high speeds was largely in 
the oil jet. ‘This engine seems to be the first example | the use of the small or auxiliary combustion cham- 
to use this principle. The speed of flow in this| ber connected with the main chamber by one or 
device, arising from the contracted orifice or neck, | more passages of small area, a type derived from 


is of the order of 300 ft. to 350 ft. per second—a| the original Brons cup, where a minor explosion 


‘higher rate than the earlier one, but in this engine | of a portion of the fuel charge is used to expel the 


heavy boiler-fuel oil was successfully employed with | rest, with a high degree of turbulence, into the 
a clear exhaust and a low consumption. The steps! main combustion chamber. Though this is really 
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explosion injection, the device is very turbulent | 
in action, and more nearly resembles the air-| 
blast Diesel ; it is thus suitable for higher speeds. | 
This type provided a wide field for ingenious | 
variations of the original, and many patents were | 
taken out and forms experimented with, varying in | 
the connecting area according to the speed of the | 
engines in which they were employed, or to obtain 
certain other conditions. An example is given in 
Figs. 5 and 6.* This typo of the turbulent chamber 
had certain limitations in the way of difficulty of 
starting and lower economy, due to heat loss, &c. 


In a later development the oil spray did not enter | 


the chamber; the rush of air from there with the 
rise in pressure acting on the jets to break up and 
assist combustion. These difficulties led, in the 
course of time, to the gradual appearance of 


FORE COMBUSTION CHAMBER TYPES. 






Fig.8. TWO CELL COMBUSTION 
CHAMBER TANGENT ENTRANCE. 
WHIRLPOOL C/RCULATION. 





chambers with a larger connecting area and a 
better whirlpool form with a larger percentage of 
the main air in them—that is to say, returning 
more nearly to earlier Lincolnshire practice. 

Some of these chambers bear an astonishing 
resemblance to that of Fig. 3, and Fig. 7 indicates 
the general lines of such devices, of which the 
Linke Hoffman, Oberhiinsli, and some in this 
country are examples. Others have the local 
pocket in the piston or cylinder head, in which 
revolving turbulence occurs, and into which the 
spray is directed. The tests of the National 
Advisory Committee for Aeronautics on the special 
tangent bulb chamber of this type, Fig. 8, are most 
interesting. The entrance of the air, being tangent 
to the chamber, creates a whirlpool as the arrow 
lines indicate, and it is interesting to note how the 
whirlpool of air thus set up traverses the spray 
from the oil injector almost at right angles, carrying 
it round with it. A longer path is thus provided, 
and the use of coarser sprays made possible. With 
this device, by suitably varying the air flow, high 
speeds can be reached with quite clear exhausts, 
whilst by its use, with a suitable entrance to the 
main combustion chamber, a controlled after effect 
is secured. ‘This development has arisen in order 
to overcome the harshness due to too-rapid a rise of 
pressure of certain types of injection and combus- 
tion chamber forms. The intention is to secure 
good initial ignition with coarse jets, together with 
controlled combustion after a preliminary turbulence 
of sufficient strength and long length effect. In 
other words, a whirlpool action with good ignition 


* Seo “ The present position of the high-speed heavy- 
oil engine,*’ by 8. J. Davies and E. Giffen, Enarxvgrrrme, 
vol, oxxx, page 532 (1930), 


is aimed at, the ignition being prevented by the 
shape of the remaining chamber from reaching 
too high a maximum pressure at a later stage. 
The latest A.E.C. chamber, Fig. 9, represents a 
recent form which may be compared with Fig. 7. 
The development of the complete combustion 
space is shown diagrammatically in Fig. 10. The 


THE METUR DAM, MADRAS. 
THE Cauvery River, 492 miles long, rises in 
South India in the Coorg Province at Bhagamandala, 
where the watershed is about 5,000 ft. above sea 
level, and the average rainfall is 200 in. per annum, 
with a maximum of 400 in., falling chiefly during 
the 8.W. Monsoon, June to August. Fifty miles 





great difficulty in these varying devices of oil from its source the river enters the Mysore State, 
| injection and air turbulence is to determine their where the average rainfall is 35 in., falling chiefly 
exact relation to each other, and attempts have during the period extending from July to October. 
been made to put these results into some simple | The Jeast rainfall is 20 in., occurring at Coimbatore, 
graphic form whereby they could be readily used in the Bhavani Basin, and falling during the N.E. 
j in design. This object, however, has not yet| Monsoon, in October and November and reaching 
advanced sufficiently far to make it of full value | the Cauvery by way of the tributary known as the 
|for application. It can be seen that a high degree Bhavani River. On the Madras seaboard, the 
of turbulence makes the fineness of the atomisation rainfall averages 45 in. per annum. It falls chiefly 
of the oil as it issues from the sprayer less important, | during the N.E. Monsoon in October and November, 
that is to say, single or coarse sprays require higher | Thus there is great variety of rainfall in the 
turbulence or a longer path, and multi-fine sprays | catchment area, and averages or maxima are liable 
require less turbulence. Perhaps the relation might | to be upset by abnormal rainfall in more than one 
| part of the catchment at one time. A case of this 
Fig. 7. TANGENT ENTRANCE. gy | kind occurred, for instance, in July, 1924, when the 
‘S | hitherto recorded maximum flow of 250,000 cusecs 
ERPSRS See « Me | was exceeded by a flood amounting to 436,000 
| cusecs, an increase of 74 per cent. Fortunately 
this flood came down at a time when the work of the 
Metur Dam had not been commenced and advantage 
| was taken of it to revise the proposals in regard to 
surplussing arrangements for the Metur Reservoir. 
Such a flood is certainly abnormal and _ hardly 
likely to recur within a hundred years, but on the 
other hand, such an experience might recur or even 
be surpassed, at any time. The area under dis- 
cussion is shown in the map, Fig. 1 on page 239. 
At Metur, in the Madras Presidency, and shown 
in Fig. 1, the Madras Public Works Department is 
now constructing a storage reservoir on the Cauvery 
| River, 275 miles below its source, to hold 
| 93,500,000,000 cub. ft. of water (2-14 million acre 
ft.). This storage will be used for the irrigation of 
1,000,000 acres of existing rice crops in the Tanjore 
Delta, and in addition, 301,000 acres of new irri- 
gation. For the latter, new canals and branches are 
being excavated. The N.E. Monsoon is sometimes 
a complete failure but the S.W. Monsoon is regular 
and dependable, and the Metur Reservoir will store 
the excess flow during the S.W. Monsoon and 
distribute it evenly during the succeeding period. 
By this means, the crops in the Tanjore Delta, 
totalling 1,301,000 acres, will be assured of an even 
and regular supply. Hitherto, these crops, from 
time immemorial, have been subject to damage 
by submersion alternating with failure due to 
drought, according to diverse conditions of flow in 
the river. The Cauvery river branches into two 
at the Upper Anicut about 9 miles upstream of 
| Trichinopoly, the left branch being known as the 
|Coleroon River. Ten miles below Trichinopoly 
| the Cauvery River is a barrage known as the Grand 
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-. & .& e & 8 ® | Anicut where the head sluices of the Tanjore Delta 
(2908 6) 100 Feet per Second. — are situated, 130 miles down strcoam from the Metur 


|Dam. At the Grand Anicut the water in excess of 
be attempted somewhat as in Fig. 11, where at one | requirements for irrigation is turned into the Coler- 
end we have the highest turbulence set up by the oon, and the Cauvery, by means of its three head 
air, with a coarse jet; and at the other, a finer | sluices, divides and sub-divides the supply all over 
jet or jets, as the power called for may determine, |the Tanjore Delta. The branch which retains 
and less air speed. We might also, with the rate | the name of Cauvery enters the sea in the shape of 
of ignition in mind, add a further scale, i.e., the | an insignificant stream about eight miles South of 
smaller the spray the higher the rate, taking for | Tranquebar. 
the low rates Hopkinson’s results. It is not con-| The decision to build a dam at Metur was only 
tended that this relation is truly representative ; | reached after very mature consideration. Argu- 
it is only put forward as a suggestion for the | ments in favour of a proposal to build a dam across 
criticisms of others, from out of which ultimately | the Bhavani River instead of one across the Cauvery, 
the injection and combustion problems of the oil | were put forward as long as 60 years ago, and wer 
engine may be better standardised and made | only settled in 1910 when Government adopted 
generally accessible for the use of engineers. | the scheme of Colonel Ellis, R.E., to build a dam 
In the great development of the fast-running oil | across the Cauvery at Metur. Negotiations with 
engines that has taken place lately, and is still | the Mysore Government were followed by cessation 
proceeding, both here and abroad, it is a matter |of all activities due to the outbreak of the Great 
of interest to those who have been in touch with| War. Eventually, however, terms were concluded 
the development over a long period to note how | with the Mysore Government in 1926. It may be 
it has grown from the original device of Ackroyd | mentioned that the Mysore Government have 4 
Stuart. It is to be regretted that not infrequently |dam across the Cauvery at Kannambadi about 
people new to the work in this country, without | 155 miles upstream, and the main question to be 
the advantage of a study of history, look farther | settled was concerned with the amount of water the 
afield for inspiration, when often our own early | Mysore Government had a right to store, since this 
practice can be properly modified to secure the | was of vital importance to a reservoir below. 
results for which they strive in the newer applica-| Preliminary works in connection with the Metur 


tions. | Dam were commenced during 1926, and included the 





a a ae af 


“— 














239 














ENGINEERING. 











ig. 1 Si 
. Fg pnd pl METUR DAM RESERVOIR & THE 
i i, — Tw NEW IRRIGATED AREA 
- SS ene ON THE CAUVERY RIVER 
: t BANGALORE 
y VA! H 
7 ( ( Catchment Area above Metur___ 16300Sq Miles. 
. ? Sy ‘ - _ __— Grand.Anicut 26700» 
\ Mga! renin Taxjore Petaibcties Marnerguii TP 
Ryn: Wirt inching Wetlands: 52000. 33000. Acres. 

: aa ‘Non Gov'(Zamindarifinam)- 15,000. 155.000. 13,000 ~ 
\SAMUORAM { & 





\ 
\ 


i> 


iE (f 
L> 

N 
| DSS 


~~ 


it 


x 


( 
( 
\ 
SS 





Sass 


“~) 
| 
\ 
\ 
aD 
ll 
rf 


2 
BAY or §BENGAL 


“ENGINEERING” 











CES BN? 
SUL+720. 











“ENGINEERING” 











construction of the Metur township, waterworks, 
underground drainage system and hospital. The 
nearest rail-head was at Erode, 37 miles away, to 
which connection had to be made by a metalled 
road for the transport of materials. Later, a 
branch line was constructed connecting Metur with 
Salem Junction, on the South Indian Railway. 
The actual construction of the dam was not started 
until July, 1928. 

The total estimated cost of the Metur Project, 
which includes the canal system as well as the head 
works, is 5,542,0001. In the vernacular, metur 
means “high ground ” and there are many meturs 
scattered about the Madras Presidency. Even in a 
map of the area now in question, more than one 
may be noticed. The particular metur selected 
as the site for the dam was originally a village 
of about 200 fever-stricken inhabitants ; it is now 
a modern town with a population of 18,000 living 
in well laid-out lines of buildings provided with 
electric lighting, underground drainage and a 
chlorinated and filtered water supply. The Town- 
ship, shown in Fig. 2, has been built on both sides 
of the Cauvery River and the two parts, known as 
|the Salem or Ellis Saddle Camp and the Metur 
Camp, are connected by a plate girder bridge 
1,056 ft. long between abutments consisting of 
16 spans of 64 ft. each. The bridge carries two lines 
of light railway and is used also as a road bridge. 
A side walk has been added for pedestrians. 
By this division of the camp, workers can be quar- 
tered in one area or the other according to the 
locality in which they work, and the time and energy 
spent in reaching or returning from work are reduced 
to a minimum. A camp committee regulates 
parochial matters, and a health officer assisted by 
a staff of six sanitary inspectors attends to sanita- 
tion and public health. The majority of cases in 
the hospital are surgical cases, perhaps inseparable 
from the employment of a great quantity of mach- 
inery amongst an ignorant population. Medical 
cases are comparatively few and far between. 
Most of the accidents are found to be due to the 
working of the light railways and movement of 
rolling stock. 

The main features of the Metur Dam are as 
| foll ows: The maximum height of dam above 
| deepest foundations is 230 ft. The height above 
| the average bed level of the river is 175 ft. The 
cubical contents of dam amount to 54,000,000 cu. ft. 
The minimum flow of the Cauvery River is 800 
cusecs, and the maximum recorded flow (July, 
1924) 436,000 cusecs. The length of dam is 5,300 ft., 
while the surface of the impounded water at normal 
| full level will be 59} sq. miles. The capacity of 
|the reservoir is, as already stated, 93,500,000,000 
| cub. ft. (2-14 million acre ft.). The depth of water 
above river bed is 165-75 ft. 

The Metur Dam will contain approximately 
2} times the amount of masonry required in building 
the Assouan Dam, and its storage capacity will also 
be about 2} times as great. 

Electric energy is supplied from the Mysore 
Government’s Power House at Sivasamudram, 
about 93 miles upstream on the Cauvery, as shown 
in Fig. 1. The transmission line is of steel core 
stranded aluminium, and is 62 miles in length, 
across heavy jungle country infested with wild 
elephants. Current enters the Metur Power 
House at 35,000 volts, 25 cycles, and is transformed 
to 2,200 volts. To meet British India Standards, 
the characteristics are then changed to 3,300 volts 
at 50 cycles. The capacity of each of the three 
motor génerators is 1,250 kv.-a. The power 
house, shown in Fig. 5, page 240 contains five 
105 h.p. Ingersoll-Rand compressors. These were 
originally oil driven, but have been converted to 
electric drive by means of 120-h.p, motors supplied 
by Messrs. Crompton-Parkinson. The capacity of 
these compressors is 495 cu. ft. of free air per 
minute, raised to a pressure of 100 lb. per square 
inch. There are also two other compressors by 
the same makers, having a capacity of 569 cub. ft. 
of free air per minute, raised to 100 Ib. per square 
inch. The latter are driven by General Electric 
motors of 120 h.p. Further, on the left flank of 
the dam, there are two two-stage rotary com- 
pressors, by the Swiss Locomotive and Machine 








Works, each having a capacity of 572 cub. ft. of 
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|free air per minute, 
| square inch, 


|main equipment in the power house. 


compressed to 100 Ib. per 
These are inter-connected with the 
Compressed 
|air is piped throughout the works, and is used for 


‘operating rock drills, demolition tools, winches, 
| &c., and is also used for operating the pneumatic 
bin gates of the concreting towers and stone crushers, 
| as well as for grouting foundations and masonry, 
|In one corner of the power house, Messrs. The 
| Lightfoot Refrigeration Company have installed a 
| plant for the manufacture of liquid oxygen which 
| product, in conjunction with Weber cartridges, is 
|the high explosive used in all quarrying opera- 
| tions. 

A cross-sectional elevation of the Metur Dam is 
given in Fig. 3. It is founded on charnockite and 
gneiss rock, which are almost impervious and 
quite insoluble in water. The strike is up and down 
stream, and the dip is very variable. Consequently 
the foundations contain a certain number of vertical 
fissures, which may leak to some extent, with a 
tendency to produce a slight uplift. Uplift has 
consequently been allowed for by drilling and 
grouting holes 20 ft. deep under the front edge 
and 40 ft. deep under the rear edge of the im- 
pervious face, as shown in Fig. 3, at 40-ft. centres 
and staggered. The front holes have been drilled 
with Ingersoll-Rand tripod drills, and after being 
grouted, have been built over. The rear holes, 
drilled with Calyx drills, are piped up to the drainage 
gallery above. The cores of these Calyx holes are 
preserved as a permanent record, and at any 
future date these holes can be re-grouted from the 
drainage gallery, if necessary. In the course of 
boring and grouting 12,500 ft. were drilled and 
212 tons of cement used. Soft spots in the rock 
necessitated carrying the foundations a good deal 
lower than was originally expected. 

The impervious face upstream is composed of 
rubble masonry, set in a special rich mix mortar 
consisting of ¢ cement: 4 surki: 2} sand, surki 
being the vernacular for pulverised under-burnt 
brick. As this material costs about one-ninth 
as much as cement, its use results in considerable 
economy on the whole work. It also results in 4 
more impervious mortar, without diminution of 
strength. Behind the impervious face the dam is 
of concrete (crushed stone in cement), but in certain 
areas where the work is held up through the con- 
creting towers being engaged elsew here, construc- 
tion is allowed to proceed with rubble masonry in 
cement mortar, supplied by auxiliary mixers. The 
proportions of mortar for this portion of the work 
are $ cement : 4 surki : 4 sand, being thus of a less 
rich mix than is used on the impervious face. 
Towards the right flank of the dam, where the 
foundations are not so deep, and therefore where 
the height of the dam is less, a length comprising 
about one-third of that of the whole dam will be 
built entirely of rubble masonry, since it would not 
be economical to go to the cost of constructing 4 
masonry trackways for the concreting towers to 
reach parts where their total out-turn would be out 
of proportion to the cost of the track. 

A drainage gallery, 7 ft. wide by 7} ft. high, 
runs through the dam at a little above ground 
level for a total length of 4,240 ft., suitably sloped 
in either direction to three cross drainage outlets, 
one on either bank of the river and a third about 
1,300 ft. from the right flank, draining into the 





low-level supply channel. Between the site of the 
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nigh level supply sluices and the right flank, the 
rainage gallery is omitted, as the head of water 

ill be comparatively small in this portion. Drain- 
age shafts, composed of pre-cast porous concrete 
blocks, 2 ft. square, with a central hole of 12-in. 
diameter, are built into the dam from rock founda- 
tion to the top. There are two rows of these 
drainage shafts at 30-ft. centres, staggered. One 
row is provided immediately behind the impervious 
face, and one row along the rear edge of the drainage 
gallery. Percolation water, if any, will find its 
way into the drainage gallery through these shafts, 
and will flow out through the cross drainage galleries. 
Due precautions have thus been taken to drain out 
percolation that might give rise to uplift. 

Temperature cracks are guarded against by 
forming definite joints between blocks of masonry 
at intervals of 126 ft. along the length of the dam. 
The joints run through from the upstream to the 
downstream face of the dam, and consist of alternate 
recesses and projections to retard the creep of water. 
They begin at drainage gallery floor level, and run 
vertically from that level to the top of the dam. 
To seal these joints a U-shaped flexible copper 
strip, as shown in Fig. 4, is embedded in the two 
blocks of masonry, where the break in bond occurs, 
and in front of this copper strip is a diamond- 
shaped reinforced concrete staunching post, stand- 
ing vertically on non-ferrous sliding plates and 
coated over all vertical faces with marine glue—a 
bituminous compound. Water pressure will press 
this concrete column back against the joint behind 
it and seal it, helped to some extent by the glutinous 
substance in which it is set. Should any water 
escape past this column, it has still to pass the 
flexible strip, and should it pass the latter, it will 
leak harmlessly into a drainage shaft set on the 
direct line of the joint, and find its way out through 
the cross drainage galleries. 

Two sets of irrigation supply sluices are built into 
the dam, known, respectively, as the high-level and 
low-level sluices. The former have their sill level 
at + 720, i.e., 50 ft. below the sill level of the 
surplussing sluices. There are eight sluices 10} ft. 
wide and 16 ft. high. The low-level sluices have 
their sill level at + 670, i.e., 50 ft. below the sill 
level of the high-level sluices and consist of five, 
sluices 7 ft. wide and 14 ft. high. The sluice gates, 
working on the Stoney free roller principle, are 
balanced, and are operated by electrically-driven 
gearing housed in chambers in the body of the 
dam, the hoisting gear platforms being at + 783. 
The gear chambers will be reached by stairs from the 
roadway along the top of the dam. Emergency 
roller shutters are provided for, in grooves carried 
up the face of the dam. The low-level sluices are 
designed for a maximum discharge of 30,000 cusecs 
under a head of 60 ft. Supply channels aggre- 
gating about 1 mile in length, connect the two sets 
of sluices to the river, about } mile below the line 
of the dam. The channel, which has a bed width of 
142 ft., and is designed for a depth of water of 
12 ft., falls about 90 ft. from the high-level sluices 
to the river junction, and is provided with a series 
of drops ranging from 4 ft. to 12 ft. in depth. These 
precautions are necessary to prevent scouring of the 
banks, on account of the fall. The bed, however, 
consists mainly of compact decayed rock, and runs 
entirely in cutting. 

Since water is to be stored in the Metur Reservoir 
and let down for irrigation purposes under consider- 
able head, it has been decided to generate power 
with at least a portion of the water released for 
this purpose. Four sets of hydro-electric pipes, 
each of 8-ft. 6-in. diameter, are being built into 
the dam towards the left flank. The construction 
of the power house will be put in hand later; at 
present only the pipe outlets are being dealt with 
a8 the work on the dam proceeds. Water from the 
reservoir will enter the hydro-electric pipes by 
twin inlets, each of which will be provided with a 
Screen ; thus there will be eight sets of screens for 
the four sets of pipes. Should the screens become 
wholly or partially choked with debris, the fact will 
be made evident by the difference in head between 
the water in the reservoir and in the wet well. 
This will be brought to notice by a differential 
mercurial water-level indicator located in a suitable 
in the power house. Spare screens, for which 





extra grooves are provided, will then be lowered into 
position, and the choked screens raised for cleaning. 
Behind the screens it will be possible to lower an 
emergency gate when it is necessary to enter the 
pipes for any purpose, such as attending to the 
needle valves. All sluice gates with grooves, 
barrels, &c., complete, pertaining to the high 
level, low-level and surplussing sluices, and per- 
taining to the hydro-electric section, are being 
supplied by Messrs. Glenfield and Kennedy, Limited, 
of Kilmarnock, Scotland. The hydro-electric pipes 
will be under a head of water varying from 60 ft. 
to 160 ft., according to the storage level of the 
reservoir, and each pipe will be capable of passing 
supplies to develop from 5,300 h.p. to 15,000 h.p. 
between these heads of water. With an average 
of 125 ft. head the horse-power developed will be 
about 33,000. 
(To be continued.) 


LITERATURE. 
poe 
Elements of Thermodynamics. With Special Reference to 

Applications in Engineering. By E. M. FERNALD. 

London: McGraw-Hill Publishing Company, Limited. 

[Price 17s. 6d. net.] 

Appiiep thermodynamics, including the essential 
theory together with its numerous practical applica- 
tions and the properties of gases and vapours, forms 
a somewhat miscellaneous subject for a text-book, 
and one which requires considerable ingenuity if 
the whole is to be presented as a consecutive argu- 
ment. In general, books on this subject differ 
much more in the arrangement and treatment of the 
matter than in the material itself, for while the latter 
has become more or less standardised, the most 
satisfactory method of presentation has not yet been 
generally agreed upon. 

The method adopted in the present work is the 
result of some years of lecturing experience on the 
part of the author, and is original in several respects. 
Following a summary of preliminary ideas, the 
properties of steam are described in full, and already 
at this early stage the idea of entropy is introduced. 
The law of the conservation of energy is then stated, 
and is illustrated in reference to various processes 
for steam. This leads to a full discussion of the 
measurement of available energy in ordinary steam 
engines, of the Rankine cycle, and of its modifica- 
tions where reheating, feed-water heating, and 
incomplete expansion are introduced. The proper- 
ties of perfect gases are described, and are used in 
the development of the ideal cycles of internal- 
combustion engines and air-compressors. The 
author then proceeds to discuss fully the availability 
of energy in its most general form, and points out 
the various ways in which loss of availability occurs 
in actual engines. After a digression dealing with 
refrigerating machinery, these general considera- 
tions are summarised in order to permit of the 
formulation of the general second law of thermo- 
dynamics. The book concludes with a chapter on 
the flow of fluids through nozzles and venturi 
tubes, and one dealing with miscellaneous processes. 

Perhaps the most novel feature of this method 
is that the second law is not stated or mentioned 
until towards the end of the book, where it is 
obtained inductively as a generalisation of p i 
ideas. This procedure has the advantage that the 
reader is fully prepared to understand the law in its 
most widely-applicable form. On the other hand, 
the need for dealing with such matters as entropy 
and availability of energy without the help of the 
second law introducescertain difficulties,and requires 
some assumptions which can only be justified at a 
later stage. The alternative would have been to 
give a simplified version of the law in the early part 
of the book. Which of the two methods is prefer- 
able can only be decided by the actual experience of 
teachers and students, but the one adopted here 
has every appearance of being thoroughly practical 
and easily understood. 

The book is well and clearly written, and although 
of American origin, appears quite suitable for use in 
conjunction with English courses of instruction. 
The questions at the end of each chapter are for the 
most part of a simple character, but a very good 
set of numerical problems are given at the end of the 





book. The sections dealing with the steam engine 
appear quite up-to-date, including such matters as 
binary-fluid cycles, resuperheating, and steam ex- 
traction. The chapter on _ internal-combustion 
engines, however, appears rather unduly abbrevia- 
ted, and could be extended with advantage. 





Fiinfundzwanztigste Berichtfolge des Kohlenstaubausschusses 
des Reichkohlenrates. Berlin: VD1I-Vertae G.m.b.H, 
[Price 2 marks. ] 

In the efforts to attain economy in fuel consump- 

tion, both as regards heat units and cost, the use 

of powdered fuel has found increasing application. 

In Germany, for instance, the consumption of 

powdered fuel rose from 2,260,000 tons in the year 

1925-26 to 4,810,000 tons in 1927-28, encouraged 

by the efforts of the Powdered Fuel Committee of 

the Federal Coal Council. This Committee has 
recently issued a further series of reports dealing 
exclusively with the process of pulverisation and 
pulverisers. There are included six reports of 
investigations, the first of which, by Dr.-Ing. 
Rosin, gives a critical description of the different 
types of pulverisers which have been adopted 
in practice. Dr. Rosin compares the practice 
of the cement industry with that followed in 
power stations, suggesting that closer co-operation 
between the two would be of mutual advantage. 

In the next report Dr.-Ing. Rammler postulates 

25 requirements for the ideal pulveriser; on the 

basis of which he discussed the types commonly 

used. The third report, by Grosse, Férderreuther 
and Rammler, describes tests on a sieve-less tube 

mill to determine the relationships between fine- 

ness, power consumption, throughput, moisture 

content of the coal, &c., as an extension of tests on 
other kinds of mills. The results, which also include 
measurements of the power required for the various 
auxiliaries, are presented in tables and diagrams, 
and partially confirm previous experience. A report 
on the factors governing the pulverising of different 
classes of coal is determined in a three chamber 
compound mill, by Rosin and Rammler, concludes 
with a comparison with similar tests on tube and 
ring mills, showing that these factors vary accord- 
ing to the type of mill employed. Rosin and 

Rammler, in a further report, describe tests on the 

pulverising of various cokes, also discussing the 

use of coke dust for firing boilers, which they do 
not recommend on economical grounds, and in 
industrial furnaces. The concluding report by 

Rosenthal deals with the effect of the tar content 

on the pulverising of coke. 
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Stress Diagrams and Drawing on Practica. B 
ech. E. illiams 


Dreweep, Wh.Ex., A.M.I.M . London: 
and Norgate, Limited. [Price 8s. 6d, net.] 
Part I of this book (42 pages) deals with informa- 
tion which should be in the common stock of every 
mechanical engineering drawing office, but fre- 
quently is not, and for this reason the practical 
hints contained in this part of the book, ranging 
from the best methods of manipulating the tools 
and materials of his craft to the art of making a 
finished drawing should be invaluable to all junior 
draughtsmen, Part If may be summarised as the 
solution of thirty problems which are enunciated 
at the beginning of the text. The description 
matter is, however, not confined solely to the 
solution of these problems, but contains much useful 
information on the mechanical] principles involved, 
and on the evolution of the more complicated framed 
structures from their simpler prototypes. 

The problems have been selected so as to embrace 
the determination of stress diagrams for the more 
common forms of roof and bridge truss, cranes, 
catenary and simple cases of balancing. Examples 
for practice are interwoven with the text. The 
book should find a useful place in the teaching of 
graphical statics and in engineering drawing offices 
as a handy book of reference. 








Finsspury Tecunicat CoLmuece Op SrupEnTs’ 
ASsocIATION.—The annual dinner of the Finsb 

Technical College Old Students’ Association will be held 
at the Trocadero Restaurant, Piccadilly-circus, London, 
W.1., on Saturday, March 12. Old students can obtain 
full particulars regarding the function from the honorary 





secretary of the Association, Mr. F. R. C. Rouse, 
15, Clifton-gardens, Golders Green, London, N.W.11. 
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In our last issue we referred to the improvements 
which had been made to the Fair buildings at 
Castle Bromwich, and in Fig. 48, on this page, we 
reproduce a photograph of the buildings in their 
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vibrated at from 2,400 to 3,000 times per minute by 
two solenoids, which are housed in a cast-iron case 
bolted to the back of the fixed frame and are con- 
nected to the moving frame by rods. These sole- 
noids are controlled by a make-and-break mech- 
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the centre, and which is surrounded by a tube, in 
which a number of ports are pierced. Round this 
—— member are a number of shutters, which 
are operated by gearing from the motor shaft, so that 


| the airports in the tube can be alternately opened 


latest form, Regular visitors to the Fair will 
appreciate that the general layout has not been 
materially altered, but it may be pointed out that 
the open area behind the separate building on the 
left is being devoted for the first time to outside 
exhibits, the new quarry and road-making section 
being located in this area. The open space on the 
right is devoted to miscellaneous exhibits, as in 
the past two or three years. The photograph was | 
taken before the new layout of the grounds had been 
completed, and does not clearly bring out the new 
road to the left of the buildings, which forms part 
of the complete circuit round which coaches convey 
visitors to the subsidiary entrances. Those who | 
have not visited the Fair before may not appreciate 
the convenience of this arrangement from the | 
photograph, as the buildings appear foreshortened. 
It may be pointed out, however, that in the past | 
all visitors have had to use the main entrance in | 
the foreground, and that to reach the engineering | 
exhibits, which were housed in the buildings at the | 
far end, involved a 10 minutes’ walk. Before con- 
tinuing our description of the exhibits, it may be 
mentioned that there are over a thousand exhibitors 
at Castle Bromwich, occupying a covered-stand area | 
of 243,000 sq. ft. and some 50,000 sq. ft. in the | 


open. i 
The Fraser and Chamlers Works of the General | 
Electric Company, Limited, Magnet House, Kings- 
way, London, W.C.2, are showing two 16-ft. Redler 
conveyors, which have been specially designed for | 
handling powdered, granular and small lumpy sub- | 
stances. They consist essentially of a chain, whose | 
links are shaped so that some of the material | 
collects between them and thus forms a belt on | 
which the remainder is carried. The unit is totally 
enclosed, so that it is both dustless and weather- | 
proof, while, as its speed is low, the cost both of 
maintenance and of power is cheap. An example of 
the Webb conveyor, which is illustrated in Fig. 49, 
Plate XIII, is also being exhibited. This equipment, 
which has only recently been introduced into this 
country, consists of an endless articulated chain, 
which is suspended by ball-bearing trolleys from an 
I-section runway. The trolleys are attached to the 
chain at intervals, which depend on the materials | 
that are being handled, and consist of drop-forged 
steel brackets. They run on wheels which are 
mounted on ball bearings with case-hardened inner 
und outer races, and carry a rod from which a tray,|to reduce sparking. 


° . ° | r . . . 
}anism, which is regulated by a thumbscrew, so that | and closed. The time during which they are opened 


|the length and intensity of the vibrations can be | or closed is regulated by a cam, so that the desired 
| adjusted without stopping the screen, thus enabling | code, say, a 2-second blast and a 10-second silence, 
| the closeness of grading of the product to be regu- | can be obtained. The syren can be designed to give 
lated. An oil-immersed condenser is connected | notes of various pitches. For instance, ten openings 
across the contacts of the make-and-break, so as|in a tube running at the above speed will give the 
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Tests with stone weighing |C above middle C, and fifteen openings will produce 
hook or other uuitable device for holding the goods 105-5 lb. per cubic foot, 38 per cent. of which was | the G above the treble clef. The range, of course, 
is suspended. The chain is accurately gauged, s0 | jarger than 0-25 in. square, showed that, with a | depends on local conditions, but a syren of this type 
that every link is interchangeable, and is designed, | screen angle of 35 deg. and a screen mesh of } in. |driven by a 2-h.p. motor should, it is stated, be 
so that it will not stretch. It is made in seven |by ¥-in., the undersize screened out reached a | distinctly audible at from 3 miles to 5 miles on 4 
standard sizes with link pitches from 3 in. to 9 in., | maximum of 97-5 per cent. when 60 tons were fed | quiet day. The machine is weather-tight, and to 
pin diameters from } in. to 1{ in. and weights per per hour. | prevent corrosion, no aluminium used in its 
foot from 3 Ib, to 15} Ib. Typical working loads vary| The exhibits on the stand of Messrs. Gent and | construction. 
from 200 Ib, at 50 ft. per minute on a 3-in. trolley | Company, Limited, Faraday Works, Leicester, in-| An appliance likely to prove of considerable 
to 700 Ib. on a 6-in. trolley at the same speed. It is | clude the electro-motor syren, which we illustrate in | utility in shipyards, repair shops, structural engineer- 
stated that various floors can be traversed regard-| Fig. 51, Plate XIII. This type of syren was origi-|ing works, &c., is shown by Messrs. Urquhart’s 
less of turns or vertical lifts, and the material can | nally designed for use on a small island in Sydney | (1926), Limited, 109, Kingsway, London, W.C.2. 
be brought down from, or raised to, any desired | Harbour, where no attendant was available, and was | This consists of a portable fuel oil burner, the 
height above floor level. entirely controlled from the shore through a sub- | atomisation of the fuel being effected by compressed 
The same firm are showing the Sherwen electric | marine cable. It is now in use in the Bristol Channel | air, a source of power very commonly available 
vibrating screen, which we illustrate in Fig. 50, | and on the Firth of Forth, and is generally applicable | now that pneumatic tools are so largely used. The 
Plate XIII. This consists of a fixed frame of cast- | as long as an electricity supply is available. It con- | complete outfit is shown in Fig. 58, page 243. It 
iron, which can be carried from an overhead structure | sists essentially of a motor which must be of the | can be readily transported by two men, and s0, 2 
by hanger irons, fitted with shock absorbers and twin | high-speed type, so as to obtain the necessary | cases where heavy parts require heating, effects 4 
buckles, thus allowing the screening angle to be | warning note from the syren, the speed selected | marked saving of labour. The complete apparatus 
adjusted during operation. On this frame is mounted | being usually 3,000 r.p.m. in the case of direct- | comprises two burners enclosed in bell-mouthed 
a screen of wire mesh, connection between the two | current, and 2,850 r.p.m. in the case of an alter- | casings, the sides of which are slotted to admit the 
being made by hickory or ash spring slats on the | nating current 50-cycle supply. This motor is|secondary air flow. The burners are earried 0B 
well-known Ferraris principle. This moving frame is | coupled to a centrifugal fan, whose air inlet is at |long manipulating handles and are provided with 


| 
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oil and air regulating valves to which are coupled | 
flexible pipes connected to the oil container aa | 
at the right of the figure. This has a capacity of | 
about 5 gallons, which is sufficient for four hours’ | 
use with a single burner on an average load. Any | 
light fuel oil of a viscosity of about 70 seconds is 
suitable, as flowing easily in cold weather and not 
requiring preheating. Diesel engine oil is also very | 
suitable. 

The compressed air supply, at the pressure gener- 
ally used for pneumatic tools, &c., i.e., about 100 Ib. | 
per square inch, is connected to a cross-piece on 
the container at the point A, and the main flow 
is led off just below direct to the burners. A small | 
amount is, however, admitted to the container in 
order to displace the oil, the pressure being reduced | 
by wire-drawing through the valve B, and regulated 
by the escape valve C, which is usually kept just 
blowing off, this condition ensuring a steady supply 
of oil to the burners. The pressure maintained is 
between 4 Ib. and 10 Ib. per square inch according 
to the oil demand on the burner. As the degree of 
atomisation effected by the burner is high, it lights 
up readily from cold, a small torch only being 
necessary. The combustion is, further, stated to 
be so complete that there is no smoke and no deposit 
is left on the part to be heated. The air pressure 
at the burner nozzle is regulated to suit the size of 
flame required, which may be accurately controlled 
within the limits of 2 ft. and 5 ft. from the nozzle. 
An example of the class of work for which the port- 
able apparatus is particularly suitable is given in 
Fig. 52, Plate XIII. This consisted of drawing off 
the warping drums from the barrel shaft of a ship’s 
winch. A cross-bar with screws and stirrup was 
arranged as shown, and a hole } in. in diameter 
drilled in the key. The burners were then lighted 
and kept burning for three minutes, when the drum 
was easily withdrawn. Another purpose for which 
the burner is well suited is that of heating a ship’s 
propeller for removal from the shaft. Pipe bending 
and the formation of curved members in structural | 
steel may also be mentioned. The actual exhibit 
is shown on the stand of Messrs. Shell-Mex and B.P., | 
Limited, referred to elsewhere. 

A notable exhibit on the stand of Messrs. John 
Hands and Sons, Limited, Belmont-row, Birming- | 
ham, is the 500-ton double-crank press illustrated | 
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in Figs. 53 to 57, Plate XIV. It is designed for the 
removal of fins from steel motor-crankshaft stamp- 
ings, and is therefore described as a clipping or 
finning press. Although, in its general construc- 
tion, the press follows standard practice, there are 
several interesting and distinctive features. One 


lof these is the height at which the back shaft and 


gearing has been placed so as to provide free 
movement round the machine for the transport of 
tools, stampings, &c. Another is the treadle bar 
across the full width of the press, which permits of 
operation from any position in front. The treadle 


| actuates a sliding block clutch, by means of which 


one single or a number of consecutive strokes 
may be made as desired. In connection with 
the clutch is a cam-operated brake. The clutch 
brackets and operating mechanism are carried on 
an L-shaped arm bolted to the side standard, 





which arm also provides an outer bearing for the | 


crankshaft. The main frame is built up of a 
heavy base, two side standards, and a top beam, 
the several members being tongued and grooved 
and bolted together by through bolts. The nuts 
on these bolts are tightened up, whilst the bolts 
are hot, and in order that they may be removed 
if the press has to be taken down at any time, 


|holes are provided in the members to enable a 


torch to be used to expand the bolts by heating. 
The base is provided with a large slot through 
which the finished forging drops after the fins have 
been removed. 

The crankshaft is connected to the platen by 
two cast-steel connecting rods, the lower ends of 
which are provided with fine thread screws for 
adjustment. The screws terminate in balls which 
are seated in renewable cup bearings attached to 
the platen. The adjusting nuts are formed 
externally as worm wheels meshing with worms 
on a spur wheel reduction gear operated by a 
2-h.p. motor running at 700 r.p.m. As the worm 
and spur reduction gear has a total ratio of about 
400 to 1, adjustment of the platen can be accurately 
effected. The position of the motor is indicated 
in Fig. 54, and it may be mentioned that the spur 
gear is mounted on a link motion which allows for 
the varying inclination of the connecting rods, and 


| quadrant weight on to top of the machine seen 


in Fig. 53. This arrangement not only reduces the 
wear on the faces of the clutch as the machine is 
brought to rest on the top of its stroke, but also 
serves to reduce the load on the adjusting motor 
when the tool space has to be increased. The main 
drive consists of a 30-h.p. motor, carried on a 
bracket, as shown in Fig. 54, and geared to the 
crankshaft through a train of spur wheels and 
pinions. The motor spindle carries a Fabroil 
pinion meshing with a cast-iron wheel on the first 


|motion shaft, which is driven at about 360 r.p.m. 


The other gears have forged steel pinions and cast- 
steel wheels. All teeth are machine cut from the 
solid. The first motion shaft is ring lubricated. 
Independent lubrication is provided for all other 
bearings. The full working capacity of the machine 
is 10 strokes per minute. 

The clutch and brake gear is detailed in Figs. 55, 
56 and 57. The driving plate is secured to the 
main driving wheel by bolts, dowels and keys. 


| Both it and the sliding block are made of hammered 
| steel, and have the three engaging dogs, with which 
|each is formed, faced with hardened steel strips, 


|dove-tailed and dowelled in place. 


The sliding 


| block is bored with a circular hole, the circumference 


| 


also permits adjustment of the platen through | 
|of their power percussion screw presses, overhung 


approximately 4in. The platen is balanced by the 





of which is interrupted by two steel plates which 
engage with flats cut on the crankshaft. The 
block is held in engagement with the driving block 
by springs abutting against a flange keyed to the 
shaft, and has a cam strip bolted to it. A plunger, 
actuated by the operator, abuts against the strip 
when the clutch is disengaged, the curved ends of 
the strip ensuring smooth displacement of the 
block axially during disengagement. Withdrawal 
of the plunger permits the springs to engage the 
clutch. The brake is of the strap type, passing 
round the ring fixed to the crankshaft. This ring 
is provided with a cam which actuates the brake 
strap lever, by contact with a roller lever on the 
shaft of the former. The cam can be set to stop 
the crankshaft at the dead centre at the top of the 
stroke, and corrects any tendency for the platen 
to race on the down stroke. Immediately the 
bottom centre is passed, the brake is automatically 
released. 

Messrs. Hands’ exhibit is completed by examples 
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cutting-out presses and fly presses, &c., while 
hydraulic presses of various kinds are also shown. 
These are manvfactured by Messrs. Hollings and 
Guest, Limited, Thimble Mill-lane, Birmingham, 
which firm is now amalgamated with Messrs. John 
Hands and Sons. The chief exhibit of this section 
of the stand is a hydraulic press with three hot 
plates for bakelite mouldings, insulating materials, 
&e. The plates are made ot forged steel with 
drilled steam passages, and have ground and 
highly polished surfaces. The press can be operated 
from an accumulator supply or from pumps, either 
hand or power driven. A hydraulic scrap metal 
bundling press and a hand-operated all-metal 
bundling press for dealing with waste paper are also 
shown. Pumps are represented by a power-driven 
rotary pump, and by hand pumps of various types, 
but the exhibit of this class calling for individual 
mention is a vertical belt-driven three-throw pump 
for handling sewage and other sludge-containing 
liquids. The rams are 8} in. in diameter by 9-in. 
stroke, and when running at 30 r.p.m. the set will 
deliver 150 gallons of sewage sludge per minute 
against a head of 230 ft. The cranks are driven 
through reduction gearing, and the connecting rods 
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are attached to the rams by means of spherical 
ends mounted on phosphor bronze pads and fitted 
with gun-metal retaining covers. The rams run in 
deep cylindrical guides, and the barrels are pro- 
vided with quick opening covers. The clack 
valves are of a type specially designed for passing 
sewage. 

An example of a magnetically-operated moulding 
machine is included in the exhibit by Messrs. Pneulec, 
Limited, Smethwick, and shows one of the forms in 
which the principle of obtaining moulding pressure 
by means of a solenoid device is employed by the firm. 
We gave an account of a squeeze strip machine in 
ENGINEERING, on page 169 ante, in which the details 
of the device were illustrated. This account may 
be considered as applying, as regards principle, to 
the machine exhibited, though the parts employed 
in the actual moulding operations differ radically 
from those previously described, in that the former 
was of the roll-over squeeze strip type. It will accom- 
modate boxes up to a maximum area of 486 sq. in. 
The general features of this machine can be readily 
made out in Fig. 59, page 243, and from this it 
will be realised that the machine is rolled over by 
hand before squeezing. The stripping action is 
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made on the down stroke, and the power consumed 
serves for both squeezing and stripping. As the 
machine is carefully balanced, the effort required 
in rolling over is negligible. The gravity roll-off 
conveyor is arranged so that, as the mould is being 
drawn away from the pattern on the down stroke, 
the turn-over board underneath the moulding box 
comes into contact with the short lengths of roller 


|at the sides of the machine just before the squeeze 


head reaches. its lowest position. These rollers 
then take the flask and, being slightly inclined, roll 
it off automatically on to the main conveyor which 
may, of course, be of any length required. Although 
this is the first occasion on which this type of 
machine has been exhibited publicly, we under- 
stand that it has been thoroughly tried out under 
everyday foundry conditions for a year, and has 
proved very reliable and economical in operation. 
Messrs. Pneulec’s stand also contains a variety of 
other foundry plant. 
Messrs. Imperial Chemical Industries, Limited, 
Millbank, London, S.W., have organised a display 
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of non-ferrous metals to indicate the scope of their 
activities in this branch of metallurgy. This 
exhibit includes a complete locomotive fire-box 
in copper, and a number of large condenser plates 
to whose surface the particular attention of visitors 
is drawn. The use of soda-ash for cleaning and 
desulphurising cast-iron is demonstrated, and the 
Cassel cyanide case-hardening process, which 
enables work to be hardened to a depth of ;;-in. 
in an hour, is shown in operation by means of a 
self-contained unit taking 50 lb. of machine parts 
at a charge. This furnace will bring its full load 
to a carburising temperature of 950 deg. C. in 
from 20 min. to 30 min. and this can easily be 
maintained throughout the period of treatment. 

Detailed consideration of all this equipment 
being impossible in the space at our disposal, we 
must confine ourselves to a description of the plant 
in which trichlorethylene vapour is used for de- 
greasing metal parts of all types, shapes and sizes. 
This plant is a modification of the equipment 
described in ENGINEERING,* some three and a half 
years ago, the essential difference being that the 
upper cooling coil is now arranged round the inside 
of the tank below the lid instead of on the lid itself. 
The method of effecting de-greasing with this 
equipment will be clear by reference to Fig. 62, 
which shows an electrically-heated plant suitable 
for overhaul work where petrol vapour is present, 
and from Figs. 60 and 61, which are sections through 
the same de-greaser. As will be seen, the equip- 
ment consists essentially of a tank, in the base of 
which is a sump containing liquid trichlorethylene. 
Above this sump is a coil through which cold water 
can be passed, and above the coil a rack, on which 
the articles that are to be de-greased are placed. 
The second coil, of which mention has just been 
made, is arranged above this rack. Water is 
supplied to the coils through a two-way cock, so 
that it can be made to flow alternatively through 
one or the other. The heating elements, in this case, 
consist of five 3-kw. immersion heaters, arranged 
as shown, which are controlled by three switches 
and thermostats. Steam or gas can, of course, be 
used to supply the necessary heat, if more con- 
venient, and these agents are in fact, those most 
generally employed. 

To operate the plant, the cooling water is admitted 
to the top coil, and the solvent heated, so that it 
boils and gives off vapour at a temperature of 
87 deg. C. This vapour rises in the tank, until 
it reaches the top coil, where it is condensed and 
falls back into the sump. The greasy work can now 
be lowered into what is virtually a bath of vapour, 
and being at room temperature, causes some of the 
trichlorethylene to condense on it and to absorb 
the grease, which is thus carried down into the 
Sump. This process is assisted by the washing 








* See Encrvgerma, vol. exxvi, page 540 (1928). 
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effect of the liquid, as it falls back from the cooling 
coils. On reaching the sump the grease, owing to 
its higher boiling point, separates out from the 
trichlorethylene, which can, therefore, be used 
over again. Accumulations of grease can be 
removed when the plant is shut down, or through 
appropriate drain cocks. When the work reaches 
the temperature of the trichlorethylene vapour, 
condensation ceases, and it can then be withdrawn 
dry and clean. 

It will be remembered that in the older model, 
when de-greasing was finished, the level of the 
vapour was depressed by passing water through the 
lower cooling coil. A certain amount of air, there- 
fore, entered the plant when the cover was removed, 
and absorbed trichlorethylene, which was displaced 
and lost when the air was heated up again. In the 
model we have just described, this loss is much 
reduced, since articles can be immersed without 
altering the level of the vapour. The hourly 
output is also higher for plants of similar size, 
since no time is lost in waiting for the vapour to 
rise after a load has been inserted. This output is 
further increased by providing gas-heated tanks 
with a double-skin between which the waste heat 
rises, or, in the case of steam and electrically- 
heated plants, by filling this space with insulating 
material. Better economy also results from the use 
of sliding lids to the tank, as no vapour is fanned 
out when the latter is opened or closed. It may 
be added that the longitudinal sump increases the 
rapidity and makes a much larger heating surface 
available, so that rapid boiling can be effected with 
a steam pressure as low as 5 lb. per square inch. 

Operation is, in fact, so rapid that it has been pos- 
sible to design plants in which the cleaning process is 
continuous. A typical plant of this kind, which has 
a capacity of 2 tons of small parts per hour, is illus- 
trated in Fig. 63. As will be seen, it consists of a 
long closed tank with an open turret at each end. 
The work is loaded into buckets, which are carried 
on a continuous chain conveyor, so that they are 
taken down one turret into the bath, and withdrawn 
through the other. Larger plants of the same type 
have outputs of 4 tons per hour, the solvent con- 
sumption in this case being from 0-3 to 0-5 gallons 
per hour. Fig. 64, shows a third type of plant, 
which has been designed to enable small metal 
parts to be de-greased with a minimum of physical 
effort. We understand that by its use, it has been 
found possible for a female operator to handle 
loads of 80 lb. and to de-grease 1} tons of parts in 
an eight-hour shift. This is, of course, mainly due 
to the provision of a swivelling arm hoist, which is 
operated by a handle through worm-reduction gear, 
and will lift loads up to 3 cwt. It may also be 
mentioned that a special distiller has been designed 
for recovering the trichlorethylene from the oil 
withdrawn from the apparatus. 





Among the standard patterns of injectors, | 
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Fie. 66. “P.R.” InzectoR; Messrs. GRESHAM 
AND CRAVEN, LIMITED. 


ejectors, water lifters, &c., exhibited by Messrs. 
Gresham and Craven, Limited, Ordsall-lane, Salford, 
is a new type of feed water injector which, it is 
claimed, embodies a radical improvement over 
previous designs. This injector is illustrated in 
Fig. 66, above, and is known as the “ P.R.” 
injector. Small injectors do not always work 
satisfactorily with warm feed water, but the new 
type will function at temperatures some 30 per cent. 
in excess of that previously possible. Thus, when 
feeding a boiler working at a pressure of 275 lb. 
per square inch, it will deliver water at a suction 
temperature of 125 deg. F. With a boiler pressure 
of 150 lb. per square inch, water at 145 deg. F. can 
be handled. The distinctive feature of the design 
is that of a sliding delivery cone which moves 
forward when steam is turned on and back again 
when the injector is working. The result is that 
the jet is completely shielded from the atmosphere 
during its passage through the cones, and a high 
temperature of the feed water does not affect 
the operation of the injector. Reference to the 
figure will show that the steam cone A and the 
lifting cone B are fixed, and that the latter is 
formed with a seating on which the combining 
cone C is held by the delivery cone D when the 
injector is at work. The cones are in the working 
position in the figure. 

In the starting position, the two latter cones being 
moved forward by the entering steam, gaps are 
opened at the points F and G; these gaps are in 
communication with the overflow outlet E. The 
subsequent passage of steam at high velocity 
through the cone B causes the water to be lifted 
up the suction pipe, and normal condensation of 
the steam takes place, the combined jet, of course, 
retaining sufficient velocity to force the water into 
the boiler. The pressure set up by this delivery 
acting on the forward end of the delivery cone is 
sufficient to drive it back on to the combining cone 
and the latter on to its seat on the lifting cone. 
This closes the gaps and encloses the jet. Temporary 
interruption of either the steam or water supply 
causes the combining and delivery cones to move 
forward again, due to the fall in the restraining 
pressure and, conversely the restarting of the flow 
will automatically result in the working conditions 
being set up. 

Another item on Messrs. Gresham and Craven’s 
stand, which may be of interest in view of a possible 
revival of market gardening in this country is the 
firm’s hot-water circulating system for the heaters of 
glasshouses. This is shown, in diagrammatic form, 
in Fig. 65, on this page. The method generally adop- 
ted hitherto has been to rely on natural circulation 
of water heated in a boiler. The firm now supplies 
an injector of simple form with a controlling 
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handwheel A. Steam is introduced at B and creates a 
vacuum in the instrument at F. This results in a 
tlow of water from the container E of the heater 
through the non-return valve D. The water and 
steam mix in the chamber C, in which both heat and 
velocity are imparted to the former, and a positive 
circulation through the whole system is set up. It 


is claimed that not only is this method of heating | 


and circulation more rapid and less costly than 
a natural circulation system, but that a more 
equable and more readily-controlled temperature 
is obtained in the glasshouse. 

In the accounts of the numerous exhibitions 
given in these columns we have usually refrained 
from reference to the arrangements of stands as 
such, but that at the British Industries Fair laid out 
by Messrs. Shell-Mex and B.P. Limited, Britannic 
House, Moorgate, London, E.C.2, strikes such a 
novel and practical note that some comment may 
well be made on it. This stand, covering an area of 
3,000 sq. ft., is occupied by a great variety of 
appliances, in actual operation and using oil as fuel, 
a method of demonstration which necessitates 
not only supply connections, but also arrangements 
for getting rid of the products of combustion, and 
these too, in a building not originally constructed 
for it. An elevation of the stand is given in Fig. 67 
above, which gives some indication of its scale and 
treatment. The exhibits are arranged on a concrete 
foundation, about 11 ft. in width, which is carried 
all round the outside of the stand, and is provided 
with a system of covered trenches supplying fuel 
oil, gas and water to the several exhibits, as required. 
Electric supply conduits, for both alternating current 
and direct current are also carried round the stand, 
and are connected to the individual switchboards 
and starting gear. Fuel oil is supplied by gravity 
from an elevated tank outside the building. The 
products of combustion are collected in hoods 
running the entire length of each side of the stand. 
from which hoods eight vertical chimneys are 
carried well clear of the roof. In order that the floor 
space should not be obstructed by pillars or other 
supports the hoods are suspended from the roof, 
as shown in the figure, by steel tie-rods. The 
centre of the stand is occupied by a lounge, office 
and cloakrooms, and the lighting and decoration are 
very well carried out. 

The assemblage of furnaces shown on the stand 
cannot but be educative, as it is representative 
of the numerous purposes for which oil fuel is well 
suited, for instance its adaptability to automatic 
and accurate temperature control for heat treatment 
processes and metallurgical operations. In this 
connection it may be mentioned that arrangements 
have been made for visitors’ own specimens to be 
heat-treated on the stand. Many of the exhibits 
have been, or are being, dealt with separately in this 
account, but it may be serviceable to give here 
a list of them. Referring to the figure, for example, 
at A and B are seen tilting furnaces, made by 
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Messrs. British Reverberatory Furnaces, Limited, 
88, Kingsway, London, W.C.2, one of which is 
designed for melting a full charge of copper alloys in 
25 mins, and has a capacity of 160 lb. The other is 
for dealing with high-duty grey or white irons and 
has a capacity of 350 lb. At C is a high-pressure 
burner, made by Messrs. Laidlaw, Drew and Com- 
pany, Limited, Gilmour-street, Edinburgh, fitted 
to a heating pot for melting varnish, lead, &c. The 
burner is arranged on a vertical axis below the pot, 
and gives a diffused flame well adapted to the class 
of heating desired. At D is a bitumen-spraying 
machine by Messrs. Bristowes’ Machinery, Limited, 
St. Stephen’s House, London, S.W.1. At E, Messrs. 
Swinney Brothers, Limited, Morpeth, have a cooking 
range, with a burner operated either by air or steam. 
At F there is an oil-fired tool-hardening furnace 
with a pre-heating chamber, and fitted with Foster 
thermo-electric temperature controls, made by 
Messrs. Alldays and Onions, Limited, Small Heath, 
Birmingham, while at G is a 3} ewt. barrel-type 
semi-rotary open-flame furnace for melting non- 
ferrous metals made by Messrs. Sir W. G. Armstrong 
Whitworth and Company, Limited, Newcastle- 
upon-Tyne. 

On the other parts of the stand Messrs. Burdon’s, 
Limited, 195, Scotland-street, Glasgow, C.5, show 
a semi-muffle heat treatment furnace, fitted with 
automatic temperature control gear by Messrs. 
Foster Instrument Company, Letchworth, and also 
a rivet-heating furnace. Messrs. The International 
Furnace Equipment Company, Limited, Clement- 
street, Birmingham, also show a heat treatment 
furnace, fired on a new system of radiant diffusive 
walls. This firm also displays a recuperative forging 
furnace fitted with controls on the primary and 
secondary iar supplies and on the oil lines. Messrs. 
Urquhart’s (1926) Limited, 109, Kingsway, London- 
W.C.2, show a portable fuel oil burner for shipyards, 
repair work, &c., and comprehensive displays of oil 
burners and other firing equipment are exhibited 
by Messrs. The Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on-Tyne and _ by 
Messrs. Combustions, Limited, 37, Walbrook, 
London, E.C.4. A 600-lb. crucible-type, tilting 
furnace for melting all classes of non-ferrous metals 
is shown by Messrs. The Morgan Crucible Company, 
Limited, Church-road, London, 8.W.11. Referring 
generally to the use of oil as fuel it is stated by the 
oil company that taking fuel oil at 70s. per ton, 
heat can be supplied at the rate of approximately 


2d. per therm which is equivalent to one-fourteenth | 


of a penny per Board of Trade unit. 
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Fie. 70. Scatine Toot; Messrs. F. Gruman 
(B.S.T.), Limrrep. 


and arranged to drive different types of tool- 
head through flexible shafting. The motor can be 
supplied in various sizes to suit any standard alter- 
nating-current or direct-current supply, and in 
some cases up to eight different speeds are obtainable 
on the tool-head. Up till the present, we have 
| dealt mainly with the firm’s tool-heads for drilling, 
| grinding, polishing and similar operations, but this 
| year, an exceptionally interesting range of new heads 
|is being shown, which enables the machines to 
be employed for wood-sawing, stone-slitting, filing, 
| and shearing. We have selected heads designed 
|for the two latter operations for illustration. The 
shearing attachment shown in Fig. 68 is inter- 
| changeable with any other head, and can be used for 
| cutting sheet metal, fibre-board, or softer materials, 
|its capacity being indicated by the fact that it will 
| shear sheet iron up to 14 S.W.G., or 0-80 in. thick. 
| Aluminium, brass or copper in sheet can be cut up 
|to 11 S.W.G., or 0-116 in., and corrugated sheets 
up to 18 S.W.G. The cutting speed for 14 8S.W.G. 
sheet iron is stated to be 18 ft. per minute, and 
| the capacity and speed will naturally be higher for 








| soft materials. The attachment is light in weight, 


| 


In dealing with previous exhibitions, we have | and can easily be held in the hand, as shown 


described a number of universal portable tools | 
manufactured by Messrs. F. Gilman (B.S.T.), | 
Limited, 221, High-street, Smethwick, Staffordshire. | 
These tools, of which the one described in ENGr- | 
NEERING, vol. cxxxi, page 234 (1931) may be taken | 
as typical, consist essentially of an electric motor | 
mounted in gymbals on a base with castor mounting, 





the figure. 
The flexible shaft screws on to the end of a short 


shaft mounted in a ball bearing in the shank of the 
machine, and the outer casing of the shaft is arranged 
to swivel to allow the hand-piece to be turned 
readily. The short shaft is provided with a dog- 
clutch on its inner end, engaging with the head 



















spin 
imp 
The 
on ¢ 
dog- 
on 4 
in tl 
is si 
am 
and 
shay 
mar 
are } 
scre’ 
posi 
shaf 
acco 
and 
}-h. 

T 
usef 
type 
gear 
tion 
the 
tric, 
8€CO 
spin 
cros 
The 
hori 
in 
are 
desi 
Spec 
carh 
filin 
Spee 
the 
A 
Giln 
on t 
Clea: 
incr 
also 
shoy 
tube 
or st 
Valy 











FEB. 26, 1932.] 


EXHIBITS AT THE 


~ 


ihe 


AS AFIS 


ILL. 


OO 


* 
onions 


j 
‘ 


— 





Fie. 71. 16-Kw. Furnace ror GENERAL 
Heat TREATMENT; Messrs. BIRMINGHAM 
Evectric Furnaces, LIMITED. 


spindle, and the latter carries an eccentric which 
imparts the reciprocating motion to the shear slide. 
The spindle is carried in three ball bearings, one 
on each side of the eccentric, and one behind the | 
dog-clutch. The eccentric sheave is also mounted 
on a ball bearing, so that very little power is lost 
in the transmission. The general form of the slide | 
is similar to that in larger shearing machines with 
a moving upper cutter and a fixed lower cutter, 
and a guide is provided for the work, the guide being 
shaped so that the operator has a clear view of any | 
markings on the material to be cut. Both cutters 
are renewable, each being held in position by a single 
screw. The guide is detachable, and is held in| 
position by two serews. The head is suitabie for 
shaft speeds from 800 r.p.m. to 2,000 r.p.m., 
according to the nature of the material being cut, | 
and the capacities already given are based on a 
}-h.p. motor drive. 

The filing head, shown in Fig. 69, should prove 


useful for a number of operations to which a rotary | 


type of file cannot be applied, such as touching up 
gear teeth, filing out slots, and so on. The connec- 
tion to the spindle in the head is similar to that for 
the shearing tool, but instead of carrying an eccen- 
tric, the spindle terminates in a bevel wheel. The 
second bevel wheel, with which the one of the 
spindle engages, is mounted on the top of a short 
cross shaft with a disc crank on its lower end. 
The crank-pin engages with a roller mounted in a 
horizontal slide, to which the file is attached. As 
in the case of the shear head, all the rotating parts 
are carried in ball bearings. The file holder is 
designed to allow standard files to be fitted, and 
Special holders can be fitted to take short saws or 
carborundum stones. The normal shaft speed for 
filing work is about 1,500 r.p.m., but higher or lower 


speeds can be employed for special work by altering | 


the reduction ratio on the motor. 

Another interesting tool shown by Messrs. F. 
Gilman (B.S.T.), Limited, is illustrated in Fig. 70, 
on the same page. This is a vibratory boiler-tube 
cleaner, which can be used for removing scale or 
icrustation from the outside of fire tubes. It can 
also be used with a different type of head from that 
shown, for removing the soot from the inside of the 
tube. It can be operated by either compressed air 
or steam, which enters a chamber containing a slide 
valve through the opening shown in the back of the 
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20-Kw. FuRNACE witH CURTAIN 
ContTROL; Messrs. BIRMINGHAM ELECTRIC 
Furnaces, LIMITED. 
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casing. The slide valve controls the passage of the 
air or steam through two inclined ports, leading to 
the upper and lower ends of a short cylinder having 
its axis at right angles to the body of the tool. 
A roller is mounted in the piston working in this 
cylinder, and the bar on which the vibrator-head 
is mounted passes through this roller and is pivoted 
|on a cross-pin, as shown. An extension or tail 
| on the back of the bar operates the slide valve. 
| Assuming the parts in the position shown, the air or 
| steam will pass to the under-side of the piston, which 
| will be driven up, the space above the piston exhaust- 
| ing through the upper inclined port, and through the 
|inside of the slide valve to the front of the casing. 
In its movement, the rod will move the slide valve, 
|and the flow of the air or steam will be reversed, 
|so that the head will reciprocate continually. The 
| head is designed to tap the inside of the tube with 
| just sufficient force to remove the scale, but not to 
injure the tube in any way. The energy in the 
flow is from 3 ft.-oz. to 4 ft.-oz. at a high rate of 
speed, and as the tubes are elastic, while the scale 
is inelastic, the vibration of the former rapidly 
| loosens the scale and causes it to fall off. It can 
|then be easily raked out. The working pressure 
for the tool is from 80 lb. to 100 lb. per square inch, 
according to the nature of the scale, and the latter 
pressure should not be exceeded. 

Messrs. Birmingham Electric Furnaces, Limited, 
Tyburn-road, Erdington, Birmingham, having 
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| acquired the patent rights of the Hayes Certain 
Curtain system of atmosphere control, are showing 
| it in operation on three of the furnaces exhibited at 
|the Fair. As is well-known, carburisation, de-car- 
| burisation, scaling and oxidation are due to the 
| presence in the furnace chamber of excessive 
amounts of either carbon, or oxygen, or both. 
| Attempts have been made to control this excess 
| by burning gas at the mouth of the furnace, but 
| without a great deal of success and, it is claimed, 
that much better results are obtained by completely 
|separating the interior of the furnace from the 
| atmosphere by a screen of inert gas, as is done in 
| this system. The way in which this is effected will 
|be clear from the diagram given in Fig. 74, 
| where A is the “ atmospheric ’’ combustion cham- 
| ber, to which a mixture of air and gas is admitted 
through the inlet B. The relative proportions 
| of air and gas in this mixture are shown on an 
|indicator, so that the ideal conditions for a par- 
| ticular operation once established, can be readily 
| reproduced. After the mixture has been burnt in 
the combustion chamber the product is forced 
upward through the slot C, which extends across 
the vestibule of the furnace, with the result that a 
curtain of gas is formed at this place. The mouth 
is therefore sealed against the ingress of air, 
and the furnace is also filled with the neutral 
mixture. 

At the Fair this system is shown applied to a 
20-kw. high-speed steel furnace, the general appear- 
ance of which will be gathered from Fig. 72. The 
casing of this furnace is built up of steel plates and 
angles, the latter being extended to form the legs. 
The front frame and door sill are of cast-iron, a 
refractory facing being provided round the door 
opening. The door slides up and down in vertical 
guides and is self-clamping. It is also insulated 
and faced with refractory, where it is exposed to 
heat and is provided with a peep-hole, so that 
the work can be inspected. Moreover, when it is 
opened, the lever visible in the illustration operates 
a by-pass valve, so that an increased volume of 
gas is supplied to the curtain. The furnace walls 
are also of refractory and are backed with heat- 
insulating material. This is composed of two grades 
of brick, each of which is capable of withstanding 
the temperature to which it is exposed without 
shrinkage. The hearth is a carborundum trough 
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and can easily be removed without disturbing the 
brickwork. 

The disposition of the heating elements will be 
clear from Fig. 74, where they are indicated at D. 
They are of the Globar type and, extending as they 
do from front to back, ensure an even distribution 
of heat. They are mounted between terminals of 
special alloy, to ensure that no trouble from oxida- | 
tion shall occur. The actual contacts are kept below 
the temperature at which oxidation can take place | 
by the water-cooled connections shown at E. 

The same system of control is applied to the 
16-kw. furnace, which we illustrate in Fig.71. This 
is intended for general heat treatment purposes at | 
temperatures up to 1,000 deg. C., and is in general of | 
the same construction as the larger model we have | 
just described. In this case, however, the hearth is of | 
nickel-chromium alloy and is flanged along both the | 
sides and back. These flanges are cut at intervals | 
to prevent distortion. The heating elements | 
consist of sinuous windings of heavy nickel-chromium 
strip, which are supported in slots in a refractory, 80 
that there is a minimum of masking. They are placed 
in the roof, sides and hearth, and cover the greater 
part of the surfaces of these parts. Indeed, owing to 
their shape, their area is actually greater than that 
of the walls on which they are mounted. To ensure 
easy renewal, the door surround is made removable, 
and, when being dismantled, the elements can be 
withdrawn through the door opening. The surround, 
which increases the efficiency and protects the ends 
of the heating elements, consists of three refractory 
slabs, which are so designed that bonding is unneces- 
sary. They can, therefore, be removed and replaced 
in a few minutes. A door switch is fitted, so that the 
current is cut off directly the door is opened, while 
a thermal cut-out operates in the same way, if a 
pre-determined temperature is exceeded. 

The furnace shown in Fig. 73 is of the high velocity 
forced draught, vertical type, and is designed for 
tempering. It has an electric loading of 12 kw. 
and is fitted with a centrifugal fan, to enable a 
higher rate of heat transfer and a more uniform 
temperature to be obtained. The efficiency of the 
fan itself is increased by the use of a specially- 
designed volute casing. The furnace is fitted with 








two thermocouples, one at the top and the other 
below the charge. These are connected to a potentio- | 
meter recording instrument and the coincidence 
of the two readings is a definite indication that the 
charge is fully heated. 

Messrs. Greenwood and Batley, Limited, Albion | 
Works, Leeds, are showing a solid-die, single- 
stroke, cold-heading machine in operation. This 
we illustrate in Fig. 77, Plate XV. It is em- 
ployed for making rivets from wire } in. in dia- 
meter by cutting off suitable lengths and form- 
ing the heads with a die, which operations it 
performs at the rate of 220 per minute. The 
machine is belt-driven by the flywheel shown, which 
is mounted on a shaft formed with a crank for the 
die-head in the centre, a crank dise on the left for | 
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revolution. A band brake near it ensures that at 
the moment of stopping the cutting blades are left 
fully open. There are two cutting blades, one 
being fixed and the other moving, and both are 
4} in. wide by 1 in. thick. When the bar is inserted 
from the front, the operation of the foot lever 
causes the moving blade to grip it tightly against 
the fixed blade. A rotary movement follows which 
advances the moving blade still further, and by an 
action resembling that of scissors shears the section. 
The sliding blade is moved by a cam which is 
brought into action by the rotary movement of a 
disc on which it is mounted, and the shape of which 
first causes the gripping and then the shearing 
movements. An adjustable stop bar for repetition 
work, not shown, is provided at the back of the 
machine, which view is illustrated in Fig. 76. The 
cut is clean and quite square, and the section 
should not require any grinding or further treat- 
ment. The sections may be cut with a mitre, in 
which case two sets of blades only are required to 
cut both ways for each shape of section. About 
5 b.p. are required for operation on the maximum 
size. The machine is very neat, compact, and 
strongly made. All the gears are of steel and are 
machine-cut from the solid. 

Of the comprehensive display of presses on the 
stand of Messrs. Taylor and Challen, Limited, 
Derwent Works, Birmingham, we select three of the 
latest examples, which are illustrated in Figs. 78, 
79 and 80, Plate XV. 


The first of these, shown in | 
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locking device. This plate is, of course, changed 
for the particular blank being cut, the traverse of 
the spindle slide being suitable for dealing with 
blanks from 3} in. to 24 in. in diameter. The larger 
| dimensions are provided to enable the machine to 
be used in stamping the notches in armature discs, 
though the firm has recently introduced a special 
high-speed machine which is more particularly suited 
for this class of work. 

The machine shown in Fig. 79 is a 40-ton open- 
front press, and is designed for an exceptionally 
large variety of press operations. With this in 
view, the table is hinged and may be swung out of 
the way, as shown. The face of the columnis 
bored with a hole 6 in. in diameter, in which a horn 
may be inserted so that holes, &c., may be stamped 
in the sides of boxes or other hollow articles. The 
table is provided with a vertical adjustment of 
64 in. The machine shown is of the geared type, 
though it is also made without gearing. In both 
patterns there is provision for a motor bracket, if 
individual drive is desired. The crankshaft is 
fitted with an overhung outer bearing. The stan- 
dard machine has a fixed stroke of 6 in., but a 
variable stroke can be arranged for. A trip is 
provided for stopping the press automatically at the 
top of each stroke, and this can be easily removed 
if the press is required for continuous running. 
When setting tools, a safety catch prevents the 
machine being started. 

The large toggle drawing press, shown in Fig. 80, 





the feed mechanism, and one on the right for the | Fig. 78, is the firm’s No. 845 notching press, for| is known as the 7} size. It is shown in operation 
cutting-off gear. The wire is fed, from a coil, by | cutting teeth from solid circular blanks for bicycle | on the stand drawing steel cups 10} in. in diameter 


the rollers seen in the foreground, and the mecha- | 
nism is provided with a ratchet to give the inter- | 
mittent motion necessary for the operation of | 
cutting off the requisite lengths. This having | 
been done, fingers pick up the blank and present it | 
to the die blocks which set up the rivet-head. | 
The finished rivets then fall out to a pan below | 
the machine. This type of machine is also made to | 
produce rivets up to Jin. in diameter—single, double, | 
or triple blows being provided according to size. 

A somewhat unusual form of machine just intro- 
duced by Messrs. Greenwood and Batley is shown 
in Figs. 75 and 76, on this page. This is a sec-| 
tion-cutting machine, and is intended for the mass | 
production of lengths of angle or other light sections, 
such as are used for steel window framing or similar | 
constructional work. The maximum size that can 
be dealt with in the machine illustrated is 2} in. by 
24 in. by j-in. angle, or equivalent area. The | 
machine is belt-driven, and, when the pulley is 
running at a speed of 200 r.p.m., makes 25 cutting 
strokes per minute. A foot-operated clutch lever 
is provided at the front of the machine, as shown 
in Fig. 75. Movement of this enables the machine 
either to be run continuously or stopped after each 


free-wheel or chain sprockets, &c. The recipro- 
cating cutting tool is crank-operated and has a 
stroke of 1} in. at a speed of from 150 to 200 notches 
per minute. The tool-operating mechanism gene- 
rally follows the firm’s usual practice, but the 
blank-feeding gear has some novel points of interest. 
A single tool is used, which first makes a shallow 
notch as a rough cut, the blank being rotated on 
a vertical spindle until its whole circumference has 
been dealt with. As soon as this is done, the slide 
carrying the spindle is automatically moved forward 
and a second revolution of the blank is made, the 
tool this time deepening the notch by cutting a 
V-shaped piece out of it. Another forward move- 
ment then automatically occurs, and the blank 
is rotated for the third time to receive the finish- 
ing cut which gives the correct profile to the 
teeth. The amount of feed for the cuts may be 
varied within the limits desirable. At the comple- 
tion of this cut the machine automatically stops, 
with the spindle in the correct position for starting 
the rough cut on another blank. The slide motion 
is obtained by means of a hardened-steel cam and 
roller, while the indexing movement of the spindle 
is controlled by a division plate with a positive 


| by 8} in. deep, from blanks 22 in. in diameter. 
The cups are finished with a flange and have three 
| letters embossed on the bottom. The presence of 
| these indicates the effectiveness of a special feature 
|in the press which enables the length of stroke to 
| be maintained with precision. In deep drawing on 
| large work it has hitherto been difficult to ensure 
| the stroke not being affected by distortion of the 
| crankshaft, but by supporting this by a pair of 
| large discs in suitable bearings close up to the crank 
| webs, rigidity is effectively secured. The press 18 
driven by a 35-h.p. motor and makes 5} strokes 
| per minute. It is operated by the friction clutch 
| seen at the right of the figure. The control consists 
‘of two handy levers. The vertical one enables 
the press to be stopped at any part of the stroke, 
a feature of considerable use should a blank be 
discovered to be incorrectly centred, and also when 
tool setting is being done. The horizontal lever 
is the normal starting lever, the press stopping 
automatically at the end of its stroke. A folding 
guard, not shown in the figure, protects the o perator 
when the press is working, and folds up out of the 
| way when blanks are being inserted or the pressing® 
| withdrawn. 
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In addition to the exhibits described in our last 
issue, Messrs. Babcock and Wilcox, Limited, 
Babcock House, Farrington-street, E.C.4, are 
showing the heavy-oil engine illustrated in Figs. 81 
and 82, Plate XVI. Although this engine bears 
a superficial resemblance to the firm’s earlier 
models, it represents an entirely new range, of which 
the smallest engine will develop 35 b.h.p., and the 
largest, shown in the figures, 85 b.h.p. Twin- 
cylinder types are also projected developing from 
100 b.h.p. to 170 b.h.p. The engine illustrated has 
a cylinder bore of 14} in., and a piston stroke of 
20 in., and develops its rated load at 250r.p.m. It 
is of the port-scavenging type, with crankcase com- 
pression, and is of simple yet robust design. An 
important feature of the design is the patented 
crank-case cover, which is easily removed and gives 
complete access to all the main moving parts. As 
shown in Fig. 82, the cylinder head is completely 
water cooled, and incorporates a pear-shaped com- 
bustion chamber with a wide neck. It is of 
symmetrical form, and casting and heat strains 
are minimised by even wall thicknesses and generous 
curves. The cylinder block is cast in one piece 
with the engine bed, and is fitted with a separate 
cast-iron liner, pressed into the block and finished 
by honing. The arrangement of the detachable 
crank-case cover is clearly shown in Fig. 82. The 
piston is of close-grained cast-iron, and is provided 
with five gas rings and one scraper ring. It is 
machined and ground, and the crown is carefully 
proportioned to give adequate heat flow to the 
cylinder walls, and thence to the jacket water. 
The crankshaft is a heavy mild-steel forging, and 
runs in white-metal lined bearings. The latter are 
ring lubricated, each bearing having two rings. 
Oil throwers are provided on the shaft to prevent 
leakage past the journals, the used oil being returned 
to the well. The crankcase sealing rings are of 
cast-iron with leather washers, and are held in 
position on machined faces on the bed by helical 
springs. A centrifugal oiling ring is secured to 
the crankshaft and balance weights, for/lubricating 
the big-end bearing. The small-end bearing is of 
the roller type, and the oil catchers on the big end 
incorporate steel spring wipers which collect the 
used oil from the crankpin, and deliver it through 
a hole bored in the connecting rod to the small-end 
bearing. This method of collecting the oil which 
would normally be thrown off the crank pin and 
drained to the bottom of the crankcase, prevents 
the oil mixing with the scavenging air and also 
reduces the oil consumption. 

A facing is provided on the bed to which the 
governor casing and fuel-pump unit is secured. The 
governor is carried on an extension of the crank- 
shaft, and the working parts run in an oil bath. 
Hand control for varying the tension of the governor 
spring, and thus altering the speed of the engine, 
can be fitted if required. The fuel pump is machined 
from a block of mild steel, in which a cast-iron liner 
is fitted for the plunger. The latter is cam-operated 
from the crankshaft, and the oil enters the pump 
through a strainer and two suction valves, and is 
delivered by the plunger through a single delivery 
valve to the injector. The oil delivery is regulated 
on the usual by-pass principle, the by-pass tappet 
rod being operated from a fulcrum crosshead. The 
latter is connected to an eccentric, of which the 
throw is varied by the governor. The fuel valve 
is of the spring-loaded automatic type, provision 
being made to vary both the spring tension and 
the lift of the valve to suit different fuels. The 
main parts of the engine are supplied with oil 
from a mechanical lubricator with four different 
feeds, fitted on the crankcase end of the engine. 
The first feed is taken to the centrifugal oiling 
ring for supplying the big and small-end bearings, 
the second delivers oil above the piston, while the 
two remaining feeds supply oil to the lubricator con- 
nections on the two sides of the piston. The lubrica- 
tion of other parts of the engine has already been 
referred to, and it will be seen that all moving parts 
are lubricated automatically, and that no skilled 
attention is required. As shown in Fig. 82, a small 
Welr is arranged inside the crankcase just below 
the piston liner, to catch oil from the cylinder, a 
‘eparate drain being taken from this weir outside 
the cylinder bed. Moderately clean oil, which may 





collect in the bottom of the crankcase, is carried 
off through a separate pipe fitted with an automatic 
snifting valve. 

The flywheel and driving pulley are carried on 
an extension of the crankshaft, with an outside 
bearing. The latter is white-metal lined, and is 
provided with an oil well and lubricating ring. The 
shaft is fitted with oil throwers. The engine is 
arranged for compressed-air starting, the valve in 
the cylinder head being operated by means of a 
‘ever and rod from a cam on the crankshaft. The 
air receiver is of about 6 cub. ft. capacity, and 
when charged to 300 Ib. per square inch, the supply 
is sufficient for two starts without recharging. 
Arrangements are made for fitting an air filter above 
the inlet valves on the crankcase when the engine 
is installed in dusty atmospheres. The filter can be 
taken out for cleaning when the engine is running. 
As shown in Fig. 82, a flexible gland is provided on 
the exhaust-pipe connection, enabling the pipe to 
expand freely in all directions. An Auto-Klean 
fuel-oil filter is mounted on a facing on the exhaust 
pipe, this fitment also serving as a heater for the 
fuel supply. The engine is provided with the usual 
barring gear. The fuel consumption on full-rated 
load is 0-4 Ib. per brake horse-power hour, and the 
lubricating oil consumption under the same condi- 
tions is 0-005 Ib. per brake horse-power hour. 

Messrs. Broom and Wade, Limited, High 
Wycombe, in addition to their well-known tools, 
are showing a wide range of portable air-compressors. 
Amongst the latter is the exceptionally large 
machine illustrated in Fig. 83, Plate XVI. This has 
been designed to meet, by a single plant, the large 
power supply required on a big contract, for which 
purpose two or three smaller sets have hitherto 
had to be used. The undercarriage differs a little 
from the firm’s standard practice inasmuch as its 
size prohibits the use of spring suspension. The 
wheels are, however, rubber-tyred. The compressor 
is of the firm’s sleeve-valve type and is driven by a 
British-made four-cylinder petrol engine of 100 h.p. 
The compressor also has four cylinders ; these are 
64 in. in diameter by 5}-in. stroke, and when the 
machine is running at 1,000 r.p.m., it delivers 
340 cub. ft. of free air per minute at a pressure of 
100 Ib. per square inch. The passage of the air 
both into and out of the cylinder is controlled by a 
reciprocating sleeve actuated by an eccentric, the 
pulley of which is turned solid with the crankshaft. 
The piston, of course, moves inside the sleeve, which 
is furnished with a ring of circular holes traversing 
a slot machined in the cylinder barrel, and commu- 
nicating with an air-inlet belt round the cylinder. 

The cylinder-head is brought well down into the 
cylinder in spigot fashion. This spigot, however, 
has an annular space round it into which the sleeve 
enters and at the top of which are the discharge 
outlets. The head, both outside and inside the 
cylinder, is effectively water-cooled. The principle 
underlying the design, apart from the fact that the 
resistance of spring-operated inlet and outlet valves 
is eliminated by the use of a sleeve, is that of 
reducing the cylinder clearance, there being no 
pockets for valves on the outlet side. When the 
piston has reached the end of its stroke and has 
approached very closely to the flat cover above it, 
the motion of the sleeve in the same direction 
continues after that of the piston has ceased and 
drives out the air in the annular space, the con- 
tinuous outlet of which is covered by a thin annular 
disc. The net result of the design is to increase 
the capacity of the cylinder, and to delay the final 
compression until the piston is higher up its stroke 
and is, in consequence, moving more slowly. The 
air passages are clear and unobstructed, and the 
water-cooling surface in contact with the air is 
double that of the older types of compressor. 
Messrs. Broom and Wade claim that the sleeve- 
valve compressor delivers cooler air and has a 
higher volumetric efficiency than the last-men- 
tioned, while its reliability, due to the fact that 
there are no spring-controlled valves, is also very 
greatly increased. 

The air inlet is protected by a filter of the viscous 
type, in which the air passes over a number of oily 
dust-arresting surfaces. An air governor is coupled 
to the engine throttle, and automatically reduces the 
speed of the plant when not actually delivering air. 


An after-cooler is fitted before the reservoir, and 
the outlet pipe from the reservoir is provided with 
seven outlets. The capacity of the set, in terms of 
appliances operated, depends upon the nature of 
such appliances, but as an illustration it may be 
taken to be effective for 14 riveting hammers. 
Several smaller sizes of this type of plant are also 
shown. They are generally similar in principle 
but have spring suspension to the chassis, and 
there is a difference in the coupling between the 
engine and the compressor, a simple device being 
fitted which, by the slacking of three bolts in the 
coupling, allows the engine to be started up readily 
by itself in cold weather. The large set is fitted 
with an automatic centrifugal clutch for this purpose. 
Small portable lighting sets have been described 
trom time to time in our columns, but we have not 
previously dealt with the unit illustrated in Fig. 84, 
Plate XVI. This set, which is shown on the stand 
of Messrs. The Villiers Engineering Company, is 
manufactured by Messrs. Bradby’s Engineering 
Works, Palace Gate, Kensington, W.8. It has an 
output of 160 watts, and weighs only 70 lb., so that 
only one native porter is necessary to carry it in 
inaccessible localities. The power unit is a 1-h.p. 
Villiers two-stroke engine, cooled by a fan, which 
is fitted with a cowl to direct the blast across the 
cylinder fins, as shown. The cylinder bore and 
piston stroke are both 50 mm., giving a capacity of 
98 c.c. The normal speed is 1,800 r.p.m., but the 
engine can be run up to 3,250 r.p.m., when the output 
is 2 brake horse-power. A roller bearing is fitted 
in the big end, with alternate rollers of steel and 
bronze to eliminate any risk of seizure. The main 
bearings are of bronze, and are of ample length. 
The engine is lubricated on the Petroil system. The 
dynamo is a 12-volt unit, direct-coupled to the 
engine through a flexible coupling, and the whole 
outfit is mounted on a light but substantial base. 
No anchorage or special foundation is required, the 
set being ready for use as soon as it has been placed 
on the ground and charged with petrol and oil. 
Cord starting is employed, the throttle is governor 
controlled ; the carburettor and ignition settings 
are permanently fixed before the set leaves the 
maker’s works. Lamps of the 12-watt *bus type 
have been standardised, and automatic voltage 
regulation is provided, so that any number of lamps 
from 1 to 12 can be lit direct from the plant. A 
gallon of petrol is sufficient to run the set on full 
load for eight hours, so that with twelve 18-candle- 
power lamps, the cost is less than {d. per lamp per 
hour, with petrol at 1s. 8d. per gallon. In addition 
to lighting, the set may, of course, be used for charg- 
ing accumulators direct, and will be found useful 
for this purpose in many garages. It is 24-in. long. 
Parts have been standardised for ready replacement. 
The section of Messrs. Babcock and Wilcox’s 
stand set apart for the manufactures of Messrs. 
Edwin Danks and Company (Oldbury), Limited, 
cannot be passed over without notice in view of the 
striking examples of pressed boiler work displayed 
by that firm. One of these is a hemispherical 
steam drum end, 3 ft. 6 in. in diameter outside by 
2 ft. 4 in. deep, in mild steel. This is 1} in. thick, 
and has a flanged manhole 16 in. by 12 in. in the 
centre. The outside flange on which the circum- 
ferential seam is bedded is machined, but the 
remainder of the surface, both internal and external, 
is notably smooth and uniform. Another example 
consists of the unstayed end of a Lancashire boiler 
8 ft. 6 in. in diameter, which shows some good work 
on the flanging out of the furnace mouths, which 
are finished parallel with the end seam, thus 
rendering the connection to the flues more satis- 
factory than the more usual formation concentric 
with the dished surface. The total depth of this 
pressing is 2 ft. 3in. It is made from 1}-in. plate, 
and the edge of the furnace mouth has not decreased 
in pressing below { in., a quite adequate working 
thickness. These boiler ends are pressed in one 
piece up to 10 ft. in diameter; above that two . 
plates are used. An unusual pressing, viz., a 
throat-piece—one of a number for incinerators in 
Messrs. Ford’s Dagenham works—has a flange at 
one end and a large bell-mouth at the other, the 
point worthy of notice being that the whole forma- 
tion has been achieved in a ring of remarkably 





shallow depth, 
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Messrs. THe Mrrowett Conveyor anp TRANSPORTER 
Company, Liurrep, Atlantic House, 45-50, 
Viaduct, London, E.C.1, inform us 
Blenkinsop, late chief engineer of Messrs. International 
Combustion Limited, has now joined them as manager 
of their power-station department. 


Messrs. Bruntons (Mussetscren), Liurrep., Wire 
Mills, Musselburgh, Scotland, have appointed Messrs. 
T. Stanley Price and Sons, Western Mail Chambers, 
Cardiff, to be their sole agents for the sale of their wire 
rope in South Wales, Monmouthshire, Montgomeryshire, 
and the Forest of Dean. 

Messrs. Simms Moror Unrrs (1920), Limrrep, Percy 
Buildings, Gresse-street, Rathbone-place, Oxford-street, 
London, W.1, have formed a Canadian subsidiary com- 
pany, in Toronto, to provide adequate facilities for the 
manufacture and salea of motor-car magnetos and 
batteries which bear their name. 


Mr. G. E. Taytor, chief engineer of Messrs. Electric 
Furnace Company, Limited, 17, Victoria-street, London, 
S.W.1, has been appointed a director of the Company, 
with which he has been associated for 15 years. 


Messrs. Kortinc aND MATHIeseN ELECTRICAL, 
Limirep, 711 and 715, Fulham-road, London, 8.W.6, 
have now started production in their new “* Kandem ™ 
Works, 10, Parsons-green, London, 8.W.6. These new 
works, when completely equipped, will be in a position 
to turn out a wide range of lighting fittings and lanterns 


for street lighting, flood-lighting and general interior | 
lighting | 
| 

Messrs. Epwarp G. Herpert, Liwirep, Atlas | 


Works, Chapel-street. Levenshulme, Manchester, have | 


appointed Mr. B. D. Eagin, Hillary Chambers, Hillary- 
place, Leeds, to be their representative in Yorkshire. 

Mr 
the firm of Mesars. John E. Raworth and Moss, and, as | 
from March 1, 1932, the title of the firm will be Messrs. | 
Raworth, Moss and Cook, 75, Victoria-street, London, | 
S.W.1 

Messrs. Nevitte’s (Lrverroor), Liurrep, 4, Old 
Hall-street, Liverpool, have transferred their head 


offices and showrooms to 107-109, Gray’s Inn-road, | 
London, W.C.1, where a comprehensive range of their | 
machines may be seen in operation under working | 
conditions. Mr. Erie B. Allam has been appointed 


general manager 


CONTRACTS. | 


Messrs \gcroro, Livrrep, Bush House. London, | 
W.C.2, have booked a number of orders for their patent | 
screw-type fan in the last few weeks. These include 
orders from Messrs. Serck Radiators, Limited, Birming- 
ham, for fans for use in cooling transformer oil: from 
Messrs. Roan Antelope Copper Mines, Limited, for 
several fans for their mines in Southern Rhodesia: and 
from Messrs. J. and E. Hall, Limited, Dartford, for 
Aertoto-type fans for the Leicester Co-operative Dairies. 
Aeroto fans are also to be used in connection with the 
ventilation of the Bank of England, of the Hollywood 
Masonic Hall, Belfast, and of the Masonic Peace Memorial 
Building, Great Queen-street, London, W.C.2. 


Messrs. Tue Enotisa Evecrric Company, Lowrrep, 
Stafford, have been awarded a number of contracts for 
omnibus bodies, and also for trolley omnibuses. The 
Corporations of Preston, Hull, Wallasey, Bournemouth, 
and Northampton have ordered double-deck omnibus 
bodies, and the Preston and Hull Corporations single 
deck bodies in addition. The Southend Corporation 
has ordered two double-deck and the Notts and Derby 
Traction Company ten single-deck trolley omnibuses 
A.E.C. two-axle chassis. In the case of each order, 
the bodies and electrical equipment will be manufactured 
by the English Electric Company 
Messrs. “RR. N.” Diese 


Harrison-street, London, W.C.1, 
orders for their 


on 


Enwotmne Company, 24, 
have recently received 
“ R. N.” cold-starting high-speed Diesel 


Holborn | 
that Mr. T. 8.| 


. | 
Jonun Artuvr Cook has become a partner in | 
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TENDERS. 


| 
| We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
| which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 
| Iron and Steel Materials.—A firm in Seattle, Washing- 
| ton, U.S.A., is desirous of being placed in touch with 
| United Kingdom manufacturers and exporters of iron 
and steel tubes, merchant bars, light steel rails, sections, 
| bearns, channels, angles, barbed wire, wire netting, wire 


| 
| 
| 


| nails and wire goods generally, and tin-plates. (Ref. 
| No. G.X. 11,181.) 
| tron Bridge.—The construction of an iron bridge 





| across the Chalus River, Mazanderan, along the Caspian 
Sea shore, Persia. The Department of Roads and 
| Communications, Tehran, Persia; March 20. (Ref. No. 
| G.X. 11,201.) 
| Pyrometers. 
Roumanian State Railway Administration ; 


(Ref. No. B.X. 7,277.) 





-The supply of 250 pyrometers and cables. 
March 8. 


° BOOKS RECEIVED. 

Elemenis of Curve Design for Road, Railway, and Racing 

| Track. By F. G. Royat-Dawson. London: E. and 
F. N. Spon, Limited. [Price 8s. 6d. net.] 

Graphic Solution of Road and Railway Curve Problems 


with the Aid of Lemniscate Transition Curves. By F. G. 
Royat-Dawson. London: E. and F. N. Spon, 
Limited. [Price 6d. net.] 

Department of Scientific and Industrial Research. Report 
of the Building Research Board for the Year 1930. 
London: His Majesty’s Stationery Office. [Price 


2s. 6d. net.) 
United States Bureau of Mines. Mineral Resources of 
the United States. 1:3. Arsenic, Bismuth, Selenium 
1930. By V. C. Heres. [Price 





and Tellurium in 


5 cents.) 1:27. Gold, Silver, Copper, Lead, and Zinc 
in Colorado in 1929. Mine Report. By C. W. HEn- 
| pDeERson. [Price 10 cents.) II: 10. Sulphur and 
| Pyritesin 1930. By R. H. Ripeway. [Price 5 cents.) 
Il: 30. Coal in 1929. By F. G. Tryon and L. 
Mann. [Price 35 cents.] Washington: Government 


Printing Office. 


| Flissigkeitsgetriebe an spangebenden Werkzeugmaschinen. 


| By Dret.-Ine. Ernst Precer. Berlin: V.D.1.-Verlag 

G.m.b.H. [Price 8 marks.] 

| Messtechnik. By Proressor Dr. Max KuvRREIN. 
Third Edition. Berlin: Julius Springer. [Price 
2 marks.) 

Conferences d’Actualilés Scientifiques et Industrielles. 


No. XIX. 


au Laboratoire et dans l' Industrie. 


La Haute Précision des Mesures de Longueur 


By M. A. P&rarp. 


No. XX. L’Effet Photo-Electrique des Rayons X dans 
les Gaz. By Pierre Aucer. No. XXII. Fluores- 
cence. Durée Elémentaire d’ Emission Lumineuse. By 
FrRaNcis Perrin. No. XXIII. Les Récents Progrés 


de la Désintégration Artificielle des Eléments par Bom- 
bardment de Rayons Alpha. By Maurice DE BROLIE. 
No. XXV. Les Applications des Rayons X al Etude des 
Composés Organiques. By M. J. J. Tritxat. No. 
XXVI. L'Etat Liquide et les Etats Mésomorphes. 
By M. J. J. Truwatr. No. XXVIII. Le Quartz 
Piézo-Electrique et ses Applicationsa la T.S.F. By F. 


Bepeav. No. XXIX. L’Hydrogéne est un Mélange : 
Ortho et Parahydrogéne. By Evoctne DaArRmots. 
Paris: Hermann et Cie. [Price 5 francs each.] 


Ohio State University. Engineering Experiment Station. 
Bulletin No. 66. The Moment Distribution Method 
of Structural Analysis Extended to Lateral Loads and 
Members of Variable Section. By G. E. LARGE and 
Cc. T. Morris. [Price 40 cents.] Circular No. 25. 
i Resume of Published Data on Steel Foundry Practice. 
Abstracts Prepared in Co-operation with American 
Foundrymen’s Association. By A. H. Drerker and 

B. Kinnear. [Price 1 dollar.] Columbus: 
Ohio State University. 

Department of Scientific and Industrial Research. Report 

for the Year 1931. London: His Majesty's Stationery 


Office. [Price 3s. net.] 





engines from Canada, New Guinea, South Africa, and 
Burma 
Assoctation or Ex-Sremens’ Men.-—A_ smoking 


concert is to be held under the auspices of the Association 
of Ex-Siemena’ Men, at Gatti's Restaurant, King William- 
street, Strand, London, W.C.2, on March 11 next. Full 
particulars may be obtained from the honorary secretary 
of the Association, Mr. J. Snow Huddleston, Dagenham 
Dock, Faaex. 


MANsFietp Penco. Crota.—Messrs. B. J. Hall and 
Company. Limited, Stourton House, Dacre-street, 
London, 8.W.1, have sent us samples of a new product 
which would appear to be capable of effecting a useful 
economy in the draw ng office. It is a form of tracing 
cloth made with a duil surface on either one or on both 
sides, which can be drawn on directly in pencil, so that 
satisfactory blue or other photo-prints can be made 
from the drawing without the need for making an ink 
tracing. The nature of the surface is such, it is stated, 
that a much blacker pencil line can be made on this 
material than on ordinary tracing cloth, tracing paper or 
detail paper, and as many erasures as may be necessary 
ean be made, during the preparation of the drawing, 
without damaging the surface or leaving any impression 
on the material. From the samples received these 
claims appear to be justified and the material, which is 
known as “ RC" Mansfield pencil cloth, will doubtless 
be welcomed by all interested in time saving and cost 


Mitteilungen des Forschungsinstituts fir Maschinenwesen 


| beim Baubetrieb. No. 1. Leistungsversuche an Misch- 
| maschinen. By Prof. Dr. Gore Garspotz and 
| Professor Orro GraFr Berlin : V.D.1.-Verlag 


G.m.b.H. [Price, 7.50 marks.]} 


4 Market ror Dreset Enorves tn Canapa.—A 
concern in Ottawa, Canada, is desirous of being placed 
in touch with United Kingdom manufacturers of full- 
Diesel and semi-Diesel types of marine engines, and of 
similar engines for use’ in connection with refrigerating 
and compressing plants. The engines should be of 
1 h.p., and over, preferably multi-cylindered, and of the 
full-Diesel type. Interested United Kingdom firms may 
obtain further particulars on application to the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 
8.W.1, quoting reference No. G.X. 11,199. 


Ruston Arruess-lnNsection EnxGines.—On page 197 
of our issue for February 12 last, we described a 330- 
b.h.p. six-cylinder airless-injection engine manufactured 
by Messrs. Ruston and Hornsby, Limited, of Lincoln ; 
and mentioned that this was one of a new range develop- 
ing from 80 b.h.p. to 600 b.h.p. The makers request 
us to make it clear that, in addition to the range men- 
tioned, many other models are manufactured, ranging 
from 10 b.h.p. to 1,800 b.h.p. Several of these engines 
have been described in our columns recently, and we had 
no intention of suggesting, in the wording of the article 





reduction in the drawing office 





referred to, that they were no longer available. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
Mrpp.LessBrovucH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron pro 
ducers are in a very strong statistical position, and may 
at any time advance prices. Confidence in the continued 
gradual increase of demand for home use is rather 
pronounced, and recent sale of over 3,000 tons for ship. 
ment overseas encourages the hope of further expansion 
of export trade. Stocks are low, and are more likely 
to decrease than otherwise, and there seems little likelj. 
hood of early enlargement of output. Producers intend 
to continue to regulate, as far as possible, make to 
requirements. Much of the output is needed for manu. 
facturers’ own foundries and steelworks, and the surplus 
make available for sale is barely sufficient to meet the 
moderate market needs. Makers hope to _ increase 
business with Scotland, though sellers of Midland pig 
and Indian iron are competing as keenly as ever for 
Scottish trade. No. 1 Cleveland is 6ls.; No. 3 g.mb,, 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 
578. 

Hematite——While unsatisfactory conditions continue 
in the East Coast hematite department, early change 
for the better seems not unlikely, and producers are 
unwilling to sell at the low rates accepted by second 
hands who are anxious to unload their still substantial 
holdings. Much of the rather heavy stock at makers 
yards is sold, and customers who have a good deal of 
iron to take out against contracts, made some time ago, 
were expected to accept deliveries more freely than 
hitherto. For ordinary qualities, 64s. is, just now, a 
full quotation, and No. 1 hematite is offered at 64s. 6d. 

Foreign Ore.—Small odd lots of foreign ore have been 
sold, but consumers are not prepared to negotiate for 
new contracts of moment. Best rubio is in the neigh- 
bourhood of 16s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and difficult to dispose of. Good average 
qualities are no more than 16s. 9d., delivered to local 
users. 

Manufactured Iron and Steel.—Demand for one or 
two descriptions of manufactured iron and steel shows 
some slight improvement. Constructional steel pro- 
ducers keep steady, manufacturers of railway material 
have a little more work on hand than of late, and sheet 
makers’ order books are better than for some time past. 


Quotations are steady. Common iron bars are 19. ; 
best bars, 10/. 10s. ; double best bars, 11/.; treble best 
bars, lll. 10s.; packing (parallel), 8/.; packing 


(tapered), 10/.; steel billets (soft), 5/. 10s.; steel billets 
(medium), 6/7. 12s. 6d.; steel billets (hard), 7. 2s. 6d.; 
iron and steel rivets, 117. 58. ; steel ship plates, 8/. 15s. 
steel angles, 8/. 7s. 6d.; steel joists, 81. 15s.; heavy 
sections of steel rails, 8/. 10s. for parcels of 500 tons and 
over, and 9/. for smaller lots; fish plates, 12/. 10s.:; 
black sheets (No. 24 gauge), 8/. 5s.; and galvanised 
corrugated sheets (No. 24 gauge), 10/. 

Scrap.—Most descriptions of scrap are in only moderate 
request, and quotations for certain kinds are weaker. 
Borings are 26s.; turnings, 32s. 6d.; light cast-iron, 
6d.; heavy cast-iron, 42s. 6d.; and machinery 
metal, 45s. Sellers offer heavy steel scrap at 40s., but 
consumers are disinclined to pay this figure, and, it is 
reported, are importing supplies from abroad. 


0318. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Salerni Process for Sheffield : Sheffield is not only to 
manufacture the first special controlled plant for the 
exploitation, in this country, of the low-temperature 
carbonisation process invented by Commendatore Salerni, 
but is to house the first plant. The engineering industry 
will benefit from provision of suitable equipment, and 
local collieries from the supply of fuel. Coal is to be 
treated so as to free it from. smoke-giving constituents, 
which are to be recovered in the form of oil. It 
hoped to make smokeless fuel available at a price no 
higher than that at which ordinary coal is marketed. 
The extension of the scheme is dependent upon the plant 
to be erected in Sheffield giving the desired results. 

Tron and Steel—Business in bulk steel and heavy 
engineering products moves slowly, though there are 
bright features. The receipt of further trade from 
Russia and prospects of developments with that market 
have resulted in the decision of leading manufacturers 
to form a special Russian trade section of Sheffield 
Chamber of Commerce. A small sub-committee has been 
elected to draw up the constitution and objects, and 
a further meeting of interested firms will be held in the 
near future to elect officers and decide on procedure 
Difficulties arising in connection with international trade 
owing to the exchange restrictions in operation in a large 
number of countries, are affecting steelmakers and 
engineers in general. Special representations are to be 
made to the Government in this connection. Successit 
efforts are being made to secure Empire business. r 
local concern has just sent to Canada a whole trainloa 
of British steel plates. Weighing four tons, and 33 > 
long and 10 ft. wide, each plate bore the special “ — 
Steel’ mark recently adopted by all British stee 
makers. The consignment weighed over 350 tons. In 
order to assist in the attraction of new industrial — * 
prises in the Sheffield district, it is proposed to — 
a register of firms who would be prepared to —_ 7 
the possibility of undertaking the manutacture —_ 
licence of articles hitherto produced by foreign — 
The recent abundance of inquiries from home a 
foreign buyers for a large variety of steel products ! 
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surgical instruments, Copenhagen for garden shears and 
other kinds of steelware, and Canada for implements of 
types hitherto imported from Germany. Government 
contracts have just been received for bullet-proof steel 
plates, and files and rasps, and ovens. 


South Yorkshire Coal Trade.—The improvement in the 
demand for house coal has been fairly well maintained, 
though there is no shortage of supplies, and distributors 
are still pressing sales. The market in industrial fuel 
shows little change. Export business is scarce, and, 
judging from the number of inquiries in circulation, there 
is little prospect of improvement. A fair tonnage is 
going inland under contract. Smalls represent an 
irregular section. Best washed qualities have been some- 
what searce at firm prices, but unwashed grades are in 
abundant supply. Sales of furnace and foundry coke are 
maintained at the recent average. Quotations: Best 
branch hand-picked, 26s. 6d. to 27s. 6d.; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 19s. to 
20s. 6d.; sereened nuts, 17s. to 18s.; Yorkshire hards, 
16s. to 18s.; Derbyshire hards, 16s. to 18s.; rough 
slacks, 8s. 6d. to 98. 6d.; nutty slacks, 7s. to 8s. 6d. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade-——The past week has proved no 
more satisfactory from a business point of view than its 
predecessors, as dealing in the Scottish steel trade has 
been very limited. Home consumers, as well as those 
overseas, keep ordering sparingly, for the simple reason 
that they have little work on hand and they are not 
inclined to commit themselves any distance ahead. 
The inquiry at the moment is not very encouraging. 
Shipments of steel material continue to arrive here, but 
these are mostly against old contracts, and it is not very 
clear yet what the position will be when the 10 per cent. 
duty comes into force. The black steel-sheet makers are 
still doing very well as their order books, for the lighter 
gauges at any rate, are well filled, but fresh bookings 
are not quite so heavy this week. Business in the heavier 
and galvanised sorts falls far short of plant capacity. 
Prices are nominally unchanged and are quoted as 
follow :—Boiler plates, 91. per ton; ship plates, 81. 15s. 
per ton ; sections, 8/. 7s. 6d. per ton ; black steel sheets, 
¢ in., 71. 158. per ton, and galvanised corrugated sheets 
(No. 24 gauge), 107. 15s. per ton—all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—No change is again the report 
of the malleable-iron makers of the West of Scotland. 
Orders are very scarce and plant can only be run inter- 
mittently, with the result that much broken time exists 
throughout the industry. The outlook is far from 
satisfactory as inquiries are of a very limited nature. 
The makers of re-rolled steel bars are also very badly off 
for work and the prospects are poor. Market quotations 
are as follow :—‘‘ Crown ” bars, 91. 15s. per ton for 
home delivery and 91. 5s. per ton for export; and 
re-rolled steel bars, 61. 5s. per ton for home delivery and 
61. 28. 6d. per ton for export. 


Scottish Pig-Iron Trade——Conditions in the Scottish 
pig-iron trade have not altered, and with the number of 
furnaces in blast still only five the output continues 
unchanged. The production is fully equal to the demand, 
however, as orders for the home and overseas markets are 
very poor. Shipments are still arriving from India, and 
these will continue to enter into strong competition with 
the home makes, as Indian pig-iron is not likely to be 
subject to the new import duty. The following are the 
current market quotations :—Hematite, 68s. - per 
ton, delivered at the steel works ; foundry iron, No. 1, 
‘<8. per ton, and No. 3, 69s. 6d. per ton, both on trucks 
at makers’ yards. 

_ Scottish Pig-Iron Shipments——The shipment of 
Scottish pig-iron from Glasgow Harbour, for the week 
ending last Saturday, February 20, amounted to 277 tons. 
Of that total 238 tons went overseas and 39 tons coast- 
wise. The details are :—Abroad—100 tons to Canada, 
”) tons to South America, 40 tons to China, 22 tons to 
Italy, 20 tons to Belgium, and 6 tons to India; and 
*‘oastwise—25 tons to Bristol, 10 tons to Cardiff, 3 tons 
° Liverpool, and 1 ton to Plymouth. During the 


corresponding week of last year the figures were 190 tons 
Jaan and 243 tons coastwise, making a total shinment 
"450 tons. = 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 
Phy for Motor Manufacturers—At a time when 
a t oranches of the north-western iron and steel and 
tional a industries are finding conditions excep- 
jan y difficult and without evidence of any early 
ans we Nn business, motor manufacturers in the area 
me dr ly Improving their position, and are at present 
of Leek y + ae placed. Messrs. Leyland Motors, Limited, 
joe » near Preston, in particular, have materially 
‘ae vened their order book in the last few weeks, one 
df , most important contracts being for the supply of 
te ap 4 double-deck motor omnibuses to the 
oie l i Corporation. They have also secured an 
doublets aps 32-seater single-deck and two 48-seater 
eo sag omnibuses from the Newport (Mon.) Cor- 
1532. and an order for a fire engine at a cost of 
es — the Portsmouth Corporation. At Bolton, 
: Sen, Bromilow and Edwards, Limited, are equipping 
he foams of Leyland articulated six-wheeled chassis 
the oil-f ie oil company for use on pipe-laying work in 
steel on s. Each chassis will be provided with a 
i corm, & /-ton crane, and capstans. The same 
wheeled ‘quipping a fleet of Morris Commercial six- 
d vehicles with armour-plated van bodies for the 


War Office. Messrs. Crossley Motors, Limited, of 
Gorton, Manchester, are also well placed. One recent 
contract is for a further 12 double-deck omnibuses for 
the Rochdale Corporation ; and the firm has also on 
hand the construction of Crossley Condor six-cylinder 
petrol- and oil-engined omnibuses for the Corporations 
of Barrow, Widnes, and Northampton. 

The General Outlook.—The outlook is less encouraging 
in other sections, with the exception of that engaged in 
the menufacture of electrical plant, which continues 
busy. The slight improvement in the light castings 
branch is sustained, and a few textile-machinery manu- 
facturers are doing better business, but constructional 
steelwork firms are still badly situated, and have little 
hope of obtaining remunerative work for some time to 
come. Such orders as are accruing are for small quan- 
tities. Those secured by Messrs. Edward Wood and 
Company, Limited, of the Ocean Ironworks, Trafford 
Park, Manchester, in the past few weeks include the 
erection of a service station at Newcastle-on-Tyne for 
Messrs. Armstrong—Saurer Commercial Vehicles, Limited, 
approxiniating 100 tons of steel, and the provision of steel 
frameworks for a canning factory in Kent, and the new 
West Regional British Broadcasting Corporation station 
in Somersetshire. Messrs. Simon—Carves, Limited, of 
Cheadle Heath, near Manchester, are to manufacture an 
80 tons per hour coal washery for the Sutton Heath and 
Lea Green Collieries, Limited, St. Helens. On account 
of shortage of orders, the Barrow Hematite Steel Com- 
pany, Limited, have damped down the two furnaces 
at their Barrow works, and a few days previously the 
steel works plant was closed down. e Barrow hoop 
works, however, are remaining open. 

Industrial Development Council Progress.—Mr. J. 
Bennett Storey, general manager of the Lancashire 
Industrial Development Council, in a report of recent 
progress, states that 17 local authorities in the area have 
now promised financial assistance to the Council. The 
Council has issued, throughout world commercial circles, 
7,000 copies of literature stressing the advantages of the 
neighbourhood for the establishment of factories and 
works. When the Duke of York visits Lancashire and 
Cheshire next week, he will inspect works of the 
Lancashire Steel Corporation, Limited, on March 3. 





NOTES FROM THE SOUTH-WEST. 


CarpiFr¥F, Wednesday. 

The Coal Trade.—The removal of the French surtax 
of 15 per cent. imposed on British coal has created hopes 
that the full quantity of 64 per cent. of the 1928-30 
average allowed into France will now be taken and that 
the licensing regulations will be so tightened as to prevent 
importers from exceeding their quantities of Belgian, 
Dutch, German and Polish coal to the detriment of 
the British coal trade. As more than 50 per cent. of the 
British coal shipped to France goes from South Wales, 
the removal of the surtax, which means cheapening 
the cost of Welsh coal by 1s. 6d. to 2s. 6d. per ton, should 
go a long way towards an improvement in the trade 
with France, which is badly needed. Exports were 
increased by 73,000 tons last week to 330,170 tons, of 
which France took 104,000 tons, and Italy 67,000 tons, 
but even so, the volume of trade was insufficient to keep 
collieries working regularly. Consequently, supplies 
of most varieties of large and small were still available 
at the minimum prices, based on 19s. 6d. for best 
Admiralty large, and 13s. 6d. for best bunker smalls. 
Some special brands of dry nuts and dry large were, 
however, comfortably placed, with the former com- 
manding up to 25s., and the latter 198. 3d. 


Coal Trimmers’ Ballot.—The Cardiff, Penarth and 
Barry Coal trimmers have rejected, by 67 votes, the 
proposal that the Employers’ Clearing House, repre- 
senting the shipowners, should take over the sole control 
of trimming work on the dock side in place of the present 
joint control exercised by the Joint Control Board, 
consisting of equal representatives of the Employers’ 
Clearing House and the coal trimmers. A meeting 
of the Cardiff Clearing House will be held next week to 
discuss the position in the light of the result of the ballot, 
in which 211 of the trimmers did not vote. The em- 
ployers may give notice to terminate the present agree- 
ment or the men may take another ballot. 

A New Tin-plate Pool.—Welsh tin-plate manufacturers 
have decided to re-establish the tin-plate pool on a new 
basis. A pooling scheme is to be adopted, subject to 
100 per cent. representation, with an immediate minimum 
selling price of 16s. for a basis box. The new plan is a 
scheme aimed to distribute orders as far as possible 
amongst the trade by a quantum allotment percentage. 
Exports of iron and steel goods last week amounted to 
9,981 tons, compared with 18,091 tons in the previous 
six days. Shipments of galvanised sheets were raised 
from 3,292 tons to 3,974 tons, but of tin-plates and 
terne-plates lowered from 9,745 tons to 5,020 tons, of 
black-plates and sheets from 2,311 tons to 729 tons, and 
of other iron and steel goods from 2,743 tons to 258 tons. 
Imports of iron and steel last week totalled 31,563 tons 
against 21,932 tons in the preceding week. Belgium 
supplied 17,342 tons, Holland 4,800 tons, Germany 
2,633 tons, France 4,419 tons, Luxemburg 1,839 tons, 
and Denmark 530 tons. 





Evectriciry Suppty rm Catcorta.—A statement 
issued recently by Messrs. The Calcutta Electric Supply 
Corporation, Limited, Victoria House, Vernon-place, 
Bloomsbury-square, London, W.C.1, shows that 
177,752,000 units were sold by the Corporation during 
the year ending December 31, 1931, representing an 
increase of 6,086,900 units over the corresponding total 





for the previous twelve months. 


NOTICES OF MEETINGS. 


InstITUTION OF MECHANICAL ENnGINEERS.—To-night, 
6 p.m., Storey’s Gate, 8.W.1. Exhibition of Kinemato- 
graph Films of Canadian Industries, &c. Yorkshire 
Branch : Wednesday, March 2, 7.30 p.m., Grand Hotel, 
Sheffield. ‘Steel Works on the Continent,”” by Mr. 
J.8. Kerr. North Western Branch : Thursday, March 3, 
7.15 p.m., Engineers’ Club, Manchester. ‘‘ Factory 
Expense and its Influence on Administration,” by Mr. 
J. Me.K. Newton. Glasgow and West of Scotland 
Branch : Thursday, March 3, 7.30 p.m. ‘‘ Some Aspects 
of Business and Economics,” by Mr. W. P. Rutherford. 
London: Friday, March 4, 7 p.m., Storey’s Gate, 8.W.1, 
Informal Meeting. ‘‘ Industrial and Commercial Waste, 
by Mr. J. L. Hodgson. 


Junior InstrroTion or ENnGrIngeERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘“‘ Recent Applications 
of the Ternary Alloys of Lead,”’ by Mr. K. Gray. Friday, 
March 4, 7.30 p.m. “The Preparation of Commercial 
Copper from its Ores,” by Mr. T. J. Taplin. 


InstiruTe oF British FounpRYMEN.—Last Midlands 
Branch : Saturday, February 27, 6 p.m., Technical 
College, Derby. “ Methods of Producing Castings,” by 
Mr. E. Longden. Wales and Monmouth Branch : Satur- 
day, February 27, 6.30 p.m., ae College, Cardiff. 
* Peundey Sundries,” by Mr. J. J. McClelland. Lan- 
cashire Branch : Saturday, March 5, 4 p.m., College of 
Technology, Manchester. ‘‘ Some Notes on the Centri- 
fugal Casting Process,” by Mr. J. E. Hurst. Scottish 
Branch : Saturday, March 5, 4 p.m., Royal Technical 
College, Glasgow. ‘‘ Heat Treatable and other Special 
Cast Irons,” by Dr. A. B. Everest. 

Instrrution oF Locomotive ENGINEERS.—Birming- 
ham Centre : Monday, February 29, 6.45 p.m., Queen’s 
Hotel, Birmingham. “The Effect of Commercial 
Efficiency on Locomotive Design,’’ by Mr. D. W. Sanford. 

InstrruTION oF ELEcTRICAL ENGInEERS.—Monday, 
February 29, 7.15 p.m., Victoria Embankment, W.C.2, 
Informal Meeting. “The Standardization of the 
Frequency of Electricity Supply in Paris,’ by Mr. 
P. ‘Diounker. Wednesday, March 2, 6 p.m., Wireless 
Section Meeting. ‘Developments in the Testing of 
Radio Receivers,” by Mr. H. A. Thomas. Friday, 
March 4, 7 p.m., Meter and Instrument Section Meeting. 
“The Metering of E.H.P. Supplies on the Secondary 
Side of Step-Down Transformers,’ by Mr. 8S. H. C. 
Morton. 

BRADFORD ENGINEERING Society.—Monday, February 
29, 7.30 p.m., Technical College, Bradford. ‘ The 
Modern Crude Oil Engine,” by Mr. C. H. Bradbury. 

Royat Instrrvtrion..—Tuesday, March 1, 5.15 p.m., 
Albemarle-street, W.1. ‘‘ Detonating Substances,’ by 
Mr. W. E. Garner. Friday, March 4,9 p.m. ‘‘ Michael 
Faraday and Electro-Chemistry,” by Sir H. Hartley. 
Saturday, March 5, 3 p.m. “The Electron,” by Lord 
Rutherford. 

Institute oF Transport.—Bristol and District 
Section : Tuesday, March 1, 5.40 p.m., The University, 
Bristol. ‘‘ Lay-out, Operations and Organisation of a 
Large Railway Goods Station,” by Mr. F. Robotham. 

InstrruTion oF Crvi. ENGIncERS.—Tuesday, March 1, 
6 p.m., Great George-street, 8.W.1. Adjourned Dis- 
cussion. “The Pressure on Retaining Walls,” by 
Dr. C. F. Jenkin. Yorkshire Association: Thursday, 
March 3, 7.30 p.m., Hotel Metropole, Leeds. ‘ Pinking 
in Internal-Combustion Engines,” by Prof. W. T. 
David. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday. 
March 1, 7.45 p.m., Caxton Hall, Westminster, S.W.1. 
Joint Meeting with various Societies. ‘‘ Some Problems 
Connected with High-Speed Compression-Ignition Engine 
Development,” by Mr. C. B. Dicksee. Birmingham 
Centre: Wednesday, March 2, 7.30 p.m., Queen’s Hotel, 
Birmingham. ‘“ The Possibilities of the Unorthodox,’ 
by Mr. M. Platt. 

InstTIrUTION OF HEATING AND VENTILATION ENGI- 
NEERS.—-Wednesday, March 2, 7 p.m., Swedenborg 
Hall, 20, Hart-street, W.C.1. ‘‘ Pipe Corrosion,”’ b) 
Mr. A. C. Pallot. 

Norts-East Coast INstiITuTION OF ENGINEERS AND 
SutPBUILDERS.—Graduate Section : Wednesday, March °. 
7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. “Ship 
Electrical Equipment,”’ by Mr. J. G. Rutherford. 

INSTITUTION OF PRopUCTION ENGINEERS.—Covent? 
Section: Wednesday, March 2, 7.30 p.m., King’s Hea’! 
Hotel, Coventry. ‘“‘ Cold Metal Working,” by Mr. H. G 
Povey. 

Royat Socrety or Arts.—Wednesday, 
8 p.m., John-street, Adelphi, W.C.2. 
Flying,” by Mr. E. C. Gordon England. 

Institute oF Metats.—Birmingham Local Section 
Thursday, March 3, 7 p.m., Chamber of Commerce, 


March <. 
* Motorless 


New-street, Birmingham. “Gases in Metals,” by 
Mr. 8. L. Archbutt. Sheffield Local Section: Friday, 
March 4, 7.30 p.m., The University, Sheffield. Joint 
Meeting with Sheffield Technical Trades Society. 


“Defects in Spoon and Fork Blanks,” by Mr. W. kh. 
Barclay. 

InstrtuTe oF Marine Enoineers.—Friday March 4, 
6 p.m., 85, The Minories, E.C.3. Annual General Meetinz. 








InstiruTion or ENGINEERS, AUSTRALIA.—Professor 
R. W. Hawker, Dean of the Faculty of Engineering, 
Queensland University, has been awarded the Peter Nicol 
Russell Memorial Medal. This, it will be remembered, 
is the highest honour in the gift of the Institution of 
Engineers, Australia. Professor Hawker is the ninth 





recipient of the Medal. 























































































































| “‘SSQOH -HSVAA SNUGUVA) SHDNAOUNNO”’ ‘sasuoy, ONIANGE LAQ~-T1ng r O14 asaoH SY AA ceed 'SANIHOVI ONTHSVAA GNV SHOLOVULX-OUGARL “Eg “O14 











FAAP eA ITGS 


[FEB. 26, 1932. 






































“ASHOH -HSVM, SNACGUVS) SHODOWNOGT ‘ SUOLOV4ULXW-OUGAH GNV STIVIG HSVM *Z “OI “aSO0P, -HSVYM NOLONISNAY : STIVIG mer A ‘Tl “Org 











ENGINEERING. 





Calf Shia 
| Been 





SS 
+ 




















(‘g¢z 960g o0e ‘uoudisovaq] 40g) 


NOLIOU “SYaANIONGA “GELIAIT “ANVdNOO GNV SINNSG GUVMGA ‘“SUSSUN Ad GALOOYLSNOO 


TOOdUAAIT LY SHSNOH-HSVM OITHOd JO LNAWdINOD 


252 






‘GALINTT “(9Z61) 8.4UVHOOUD ‘sussayyY WANUAG UQ-14aq aATAVLUOg 


‘GaLINI'T ‘ANVdKOQ GNV ING) “SUSSAIL : NAHAQ GALVURdQD-ATIVOIMLOATA “TC “Oy 


BNIIFHIBNG DNiaaINI ONG 


PLATE XIII. 





























‘SHUOM, ONIUAANIONG SUAWIVHD ANV 


MaSVUY “SUSSAY *NAAHOS ONILVEAIA OLULOATY “Oe “Oly ‘SHUO\\ ONIMAANIONY SUAWIVHO GNV HASVUY ‘SUSSa|Y {AYOATANOD adaA\ ‘6h “OL 






































(zpz abog vas ‘uoudisosaq 40g) 


MIVA SHIALSONAGNI HSILIAG AHL LV SLICAIHX?¢ 


ENGINEERING, Fesrvary 26, 1932. 





| “SSQOHW-HSVAA SNUGUVS) SHDNOUNNG {S4sSUuoTy, ONIANCT LOQ-TI0gQ “P “OlM ASAOM-HSVAA NOLONIGNSE | f SANINOVW ONIHSVA GNVY SHOLOVULXM-ONGAHL ‘@ ‘Os 


PLATE XIV. ENGINEERING, Fesruary 26, 1932. 


500-TON DOUBLE-CRANK PRESS; BRITISH INDUSTRIES FAIR. 
CONSTRUCTED BY MESSRS. JOHN HANDS AND SONS, LIMITED. 


(For Description, see Page 242.) 


























VIEW LOOKING AT BACK OF 'B’ SIDE VIEW LOOKING AT BACK OF‘A" SIDE 
SHOWING BRAKING ARRANGEMENT WITH SHOWING CLUTCH BLOCK AND CAM 
CLUTCH BLOCK 2 DRIVING PLATE REMOVED WITH DRIVING PLATE REMOVED. 
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(To face pag 243.) 
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THE STATE LINE STATION OF THE CHICAGO DISTRICT ELECTRIC 
GENERATING CORPORATION. 


(For Description, see Page 175.) 
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ROTARY CAR DUMPER AT THE STATE LINE STATION OF THE 
CHICAGO DISTRICT ELECTRIC GENERATING CORPORATION. 
(For Description, see Page 175.) 
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MODERN POWER STATION 
PRACTICE. 


THE changes from year to year in power station 
practice are not generally great, and it is only when 
the unit of time is expressed in decades instead of in 
years that progress becomes impressive. In nothing 
is the advance made more striking than in the boiler- 
house. Some fifteen or twenty years ago an evapo- 
ration of 3 lb. or 4 lb. of steam per square foot of 
heating surface per hour was considered to represent 
advanced practice, and outputs seldom exceeded 
50,000 Ib. of steam per hour. Hence, steam turbines 
of what would now be regarded as of moderate 
output required a whole street of boilers to supply 
them. In spite of their moderate steaming rates, 
boiler efficiencies were by no means high. The 
boiler-room, again, was generally dark and invariably 
dirty, since clinker cannot be raked out and 
quenched on the stokehold floor without an accom- 
panying deposit of grime all round. To-day, 
outputs from a single boiler have risen up to 
1,270,000 lb. of steam per hour, which was recorded 
during a test at the 14th-street Power Station, 
New York; and what is more remarkable is that 
modern high outputs have been attained with an 
actual gain in efficiency. High outputs were, in 
fact, attained years ago in the case of water tube 
boilers on destroyers, but the boiler efficiency 
diminished rapidly as the demand for steam 
increased. The improvement has been mainly due 
to the greater proportion of the heating surface to 
which the heat is transferred by radiation in place 
of by conduction; but it is of interest to note 
that one Continental firm is developing an idea put 
forward by the late Professor J. T. Nicolson more 
than twenty-five years since, Professor Nicolson 
advocated the adoption of very high gas speeds, 
an advice which was based on Osborne Reynolds’s 
theory of heat transfer from a fluid to a wall. In 
the work now in progress air speeds of over 600 ft. 
per minute are employed, and it is claimed that 
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this will permit of very large reductions in the 





heating surface required. It may be noted that in 
the case of blast-furnace tuyeres where the air 
speeds go up to some 1,000 ft. per second, rates of 
heat transfer of as much as 100,000 B.Th.U. per 
square foot per hour have been recorded. This is, 
possibly, as high a rate as can be attained in purely 
radiation heating. 

It is somewhat remarkable that boiler-makers 
have been able to meet the demand for high 
pressures without drastic changes of type, but 
the weldless-steel drum has made this possible. 
Such drums are, however, expensive, and may 
ultimately be replaced by electrically welded ones. 
One firm, Mr. I. V. Robinson states, in the latest of 
the contributions on power stations which he has 
made for some years past to the Journal of the Insti- 
tution of Electrical Engineers, has installed X-ray 
apparatus for testing welds, the rays having a pene- 
tration of 3} in. of steel. In any case, Mr. Robinson 
anticipates in the early future considerable reduc- 
tions in the cost of high-pressure boilers. Whilst, 
however, old types have been successfully adapted 
to new conditions, much work is in progress in 
developing new types. The Benson and Loeffler 
boilers have now been built in units yielding 
150,000 Ib. to 220,000 lb. of steam per hour. 

Whilst for the very largest outputs pulverised- 
fuel firing is required, there has been a remarkable 
development of automatic stokers. Mr. Robinson 
mentions that makers are now prepared to go up 
to widths of 38 ft. for boilers supplying 500,000 Ib. 
of steam per hour. At the new Battersea power 
station the boilers are rated at over 300,000 lb. per 
hour, and we understand that the stokers will 
work successfully over a range of 7 to 1—a flexibility 
which makes any form of heat storage unnecessary. 

As is common knowledge, there has been violent 
criticism of the Battersea station in the daily press, 
characterised, as Mr. Robinson says, “with that 
little knowledge which is so dangerous.” Alarming 
pictures have been drawn of the wholesale destruc- 
tion wrought by sulphurous fumes discharged 
from the works. The company concerned has, 
however, been able to satisfy the chemists appointed 
by the Government of the baselessness of these 
fears. A small model was used for the first experi- 
ments. These were continued on half a medium- 
sized boiler, and now installations having an 
aggregate evaporative capacity of 3,500,000 lb. per 
hour are being equipped with the special sulphur 
removal apparatus. This in its final form consists 
of two concrete towers, in the first of which the 
gases pass over catalytic iron scrubbers, whilst in 
the second they are treated with an alkaline wash. 
The gases, stripped thus from their sulphur, have 
their surplus moisture and dust removed before 
being finally discharged. The residual sulphur 
content is not more than 0-02 grain to 0-04 grain of 
sulphur per cubic foot. The cost of the treatment 
is, Mr. Robinson states, only 3d. per ton. 

Whilst a year or two ago few engineers were 
prepared to use steam having a temperature of 
more than 700 deg. to 750 deg. F., the limit should 
now, Mr. Robinson states, be placed at 750 deg. to 
800 deg. F., and he quotes one continental builder 
five-eighths of whose output for the past year has 
been designed for steam temperatures of 752 deg. to 
842 deg. F. 

In this connection mention may, perhaps, be 
made of experimental work at Professor van Nieu- 
wenburg’s laboratory in Delft on the remarkable 
solvent powers of steam in super-critical conditions. 
Thus, a sample of boiler plate, 2 mm. thick contain- 
ing 0-2 per cent. of silicon and exposed for ten days 
to steam at a temperature of 390 deg. C. and a 
pressure of 250 atmospheres lost the whole of its 
silicon, whilst copper was found to be easily vapour- 
ised in the same conditions. It is, of course, only 
in the Benson boiler that supercritical conditions 
are likely to be met with, but the observation 
seems worth noting. 

As already mentioned, in days not far distant 
it required several boilers to feed a moderate- 
sized turbine. Mr. Robinson notes that the present 
tendency is to limit the size of turbines to that 
which can be fed from a single boiler corresponding, 
say, to an output of 80,000 kw. to 100,000 kw. 
Another limit to the size of turbines arises from 
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is now being regarded. Possibly this may prove 
a passing phase similar to that which made the 
single-casing turbine the standard type until the 
demand for high efficiencies made necessary a return 
to the double-casing machine, the mechanical and 
hydrodynamic advantages of which were for long 
held to be outweighed by its higher cost. The 
single-shaft unit now in favour can, Mr. Robinson 
states, have a rating of as much as 80,000 kw. if 
built with four exhausts. 

With extra high pressures, blade erosion tends 
to be serious in the low-pressure turbine, and 
apparently stage-by-stage drainage has not proved 
an effective remedy, since Mr. Robinson states that 
with initial pressures of more than 1,000 Ib. per 
square inch reheating is unavoidable. 

There is a curious difference in surface condenser 
practice here and abroad. In America the plan 
of constructing condensers with a single pass is 
said to be almost universal for plants rated above 
3,000 kw., whilst in Great Britain single-pass con- 
densers are almost unknown, but they are, Mr. 
Robinson states, fairly common on the Continent. 

Probably all engineers are dissatisfied with the 
fact that under existing conditions enormous 
quantities of low-grade heat have to be discharged 
Generally this waste heat is far from 
welcome to others interested in the waterway into 
which the circulating water is discharged, though 
we understand it has done something to modify 
the winter temperature of New York, where, owing 
to the power stations on its banks by which its 
temperature is raised 8 deg. F., the East River has 
ceased to freeze in winter. In general, however, 
this warm circulating water is unwelcome, and the 
Metropolitan Water Board has strongly objected to 
supplies being taken from, and returned to, its reser- 
voirs. Where a use can be found for low-grade heat 
the costs of power production may be astonishingly 
low, and Mr. Robinson refers to the remarkable 
results achieved at the Synthetic Ammonia Works, 
Billingham-on-Tees. In America the taking over 
by electricity works of the undertakings of the 
steam-supply companies is under consideration. 
With our climatic conditions there is, perhaps, 
no corresponding outlet here for the waste heat, 
but many paper, dye, and chemical works are 
installing pass-out turbines and abandoning supplies 
from the public mains. 


as waste. 


At Langebrugge, Mr. Robinson notes, there has 
been a remarkable development of the exploitation 
of auxiliary processes in order to improve the load 
factor. A carbide furnace taking 3,500 kw. was 
started in 1926, and since then nearly thirty electro- 
chemical plants are being operated round the 
station. The consequence has been that whilst in 
1922 electro-chemical works and large power users 
took 14,000,000 units, they took 106,000,000 in 
1929. In the same period the lighting and small 
power requirements rose from 2,500,000 units to 
12,000,000 units. 


THE INTERNATIONAL SHIPPING 
POSITION. 


CONFIRMATION of the views of those who believe 
that the industrial situation of this country has yet 
to become worse before it improves as well as of 
those who hold that the tide has already turned, 
can equally be obtained from the recently issued 
Annual Report of the Chamber of Shipping of the 
United Kingdom. If this appears paradoxical, 
it must be remembered that optimism and pessimism 
are both states of mind, rather than realities, and, 
depending as they do on the biological state of the 
individual, not to speak of other less definable 
qualities, can be engendered by the same set of facts. 

Examining the report from the point of view of 
the pessimist, find that, notwithstanding a 
10 per cent. increase in the population, the volume 
of world trade was only 20 per cent. higher in 1928 
than in 1914, and has since fallen off so much that 
it is doubtful whether it now exceeds the pre-war 
figure. Nevertheless, the world tonnage of ships, 
at the end of June, 1931, was 51 per cent. in excess 
of the figure on the corresponding date in 1914, a 
condition which is held to be due to the practice 
adopted in many countries of building and running 


we 


it is added, is not only the most serious menace 
which the industry has to face to-day, but has largely 
defeated its own object, since subsidised ships are 
suffering as much from the glut of tonnage as are 


the unsubsidised. Great Britain, however, not 
having indulged in this form of State activity, is 
not to blame for this, as will be gathered from the 
statement that while her steam and motor tonnage 
has risen by only 7 per cent. since 1914, that of the 
United States has increased by 411 per cent., the 
corresponding figures for Portugal, Japan and 
Italy being 178, 150, and 129 per cent., respectively. 
The one country whose tonnage was less in 1931 
than it was in 1914, is Germany. On the other 
hand, since 1920 her relative figure has increased 
by no less than 531 per cent., owing to the strenuous 
efforts she has made to replace her war losses. In a 
word, the world now possesses three ships to do the 
work of two. Moreover, the movement of shipping 
in United Kingdom ports is no more than before 
the war, and, taking a group of seven maritime 
countries, about 26 per cent. more voyages were 
made to carry the same amount of cargo as was 
handled 18 years ago. 

It is, therefore, hardly surprising that, while in 
1920 the activities of British shipping wiped out the 
adverse balance of visible trade, in 1931 they only 
equalled one-fifth of the amount required for that 
purpose. As, moreover, the proportion of imports 
not covered by exports increased from 31 per cent. 
in 1929 to 39 per cent. in 1931, the need for this 
invisible support from shipping is all the more urgent. 
That they did not receive this support is shown by 
the fact that while, in the same period, imports fell 
by 30 per cent.,exports decreased by 40 per cent. 
It is obvious that to reduce the trade balance, it is 
necessary to increase exports or to reduce imports, 
and that to restore trade prosperity exports, in- 
cluding invisible exports, must be stimulated. To 
do this, as the Chamber has wisely reminded the 
Government, trade barriers must be removed, and 
in framing tariffs full credit should, therefore, be 
given to those countries which buy our own visible 
and invisible exports. In the necessary revision of 
treaties, moreover, the principle of reciprocation 
should be substituted for most favoured nation treat- 
ment. The adoption of such a policy would, of 
course, be as valuable generally as to shipping alone, 
for while the latter draws its prosperity from both 
outward and inward freights, its well-being is closely 
bound up with that of industry as a whole, on 
which an increase of exports must have a decidedly 
tonic effect. In fact, what is really required is an 
increase in trade generally, and not in one branch 
or in one direction alone. 

Regarding the information provided in the 
report from the point of view of the optimist, we 
learn, with satisfaction, that the relative efficiency 
of British shipping has been well maintained. 
Nearly 50 per cent. of our tonnage, it appears, is 
under ten years of age, while less than 17 per cent. 
is more than twenty years old. On December 31, 
1931, the world had 1,403,795 gross tons under con- 
struction, of which 400,505 tons, or 28-53 per cent. 
was building in Great Britain and Ireland, a figure 
nearly double that of any other country. Of the total, 
630,083 tons was accounted for by motor vessels, of 
which Germany was responsible for 101,656 tons, 
or 16-13 per cent., Great Britain for 89,855 tons, or 
14-26 per cent., and Sweden for 89,550 tons, or 
14-21 per cent. Of the 29,263 seagoing steam 
and motor vessels of 100 gross tons and upwards 
actually in use on June 30, 1931, Great Britain 
possessed 7,781. The tonnage of these vessels was 
65,899,859, of which Great Britain owned 20,193,677, 
or 30-64 per cent., her next rival being the United 
States, with 10,454,013 tons, or 15-86 per cent. 
She also possessed 564 motor vessels out of a total 
of 4,063, their tonnage being 2,527,454, or 26-91 
per cent., as compared with the world tonnage of 
9,393,335. Moreover, she owned 659 of the 1,861 
vessels which carry petroleum in bulk, the aggregate 
gross tonnage of British vessels of this class being 
2,944,733, or 32-63 per cent. of the whole. The 
position with regard to vessels fitted with refrigerat- 
ing apparatus was even more striking, since of a total 
tonnage of 9,800,713 so equipped, Great Britain 
owned 5,134,677 tons or 52-39 per cent. Finally, of 


1,484, or 46-13 per cent. were British. While, there- 
fore, British ships are not at present paying their 
way, owing partly to the reduction in trade and partly 
to the surplus tonnage, there is every reason to 
believe that when conditions improve they will be in 
an excellent position to reap the full benefits which 
will fall to those in possession of efficient shipping. 


The position being as it is, it is not surprising 


that the Chamber has made every endeavour to 
secure a reduction in the charges on shipping. 
With this end in view, they have, in common with 
merchants and manufacturers, impressed on port 
authorities the necessity of lowering their charges. 
They have been driven to this by the fact that, 
except at London and on the Tyne, these charges 
have shown little change for the past seven years, 
though during the same period wholesale prices 
have fallen 34 per cent., the cost of living nearly 
50 per cent., and freights 33 per cent. 
ponement of the Buoyage and Lighting Conference 
from last year to next year, largely as the result of 
the Chamber’s representations, will, however, save 
the industry at least 20,000/. by postponing capital 
expenditure on alterations to these aids to shipping, 


The post- 


while a reduction of 37,000/. which was secured 
in the light dues of the United Kingdom, and 
economies on new work, including the suspension 
of the wireless-beacon programme, which were also 
obtained, will both tend in their way towards 
economy, and do a little to relieve the position. 
Steps have also been taken to prevent the imposi- 
tion of double taxation and to promote the greater 
use of electricity in docks, activities of which one 
should afford immediate relief to a hard-pressed 
industry, while the other will render practicable 
the more economical handling of cargos. 

Considering all these facts, however, no one will 
be disposed to describe the condition of the industry 
as satisfactory, or to dispute the statement that 
unless trade improves the position will become 
worse. Ships that to-day can handle cargo 
economically are gradually becoming obsolescent, 
and will before long have to be replaced by some- 
thing more modern, having been utilised at much 
less than their capacity during their working life. 
This replacement, which will be necessary to 
maintain our position, will mean a heavy draught 
on already depleted reserves at a time when keen 
competition will tend to keep freights at a low figure. 
The reputation of our ships and the careful manage- 
ment of their owners have so far helped us to with- 
stand the storm, and we hope will continue to 
enable us to do so. There are, however, limits to 
endurance, and these must, in some cases, soon 
be reached. 


THE ENGINEERING OUTLOOK. 


IX.—AGRICULTURAL MACHINERY. 


At the beginning of 1931 hope was entertained 
of some revival in this branch of engineering. 
The basic weakness of the British agricultural 
engineering industry has ever been the lack of a 
vigorous and expanding home market for its 
products. Last year the active prosecution of 
legislation for the resuscitation of British agriculture 
bade fair to remove this source of weakness. More- 
over, as regards export trade, it was not unreasonable 
to assume that the long-standing and dispropor- 
tionate collapse of agricultural ris-d-vis industrial 
prices might be reversed during the course of 1931 
as an essential preliminary to the lifting of the 
depression. All these hopes were disappointed : 
agricultural prices sagged more than ever, and the 
long drawn out difficulties of the agricultural com- 
munities in every country brought their purchasing 
power to a yet lower level. British exports naturally 
suffered severely, and their course is traced in Table I, 
on the opposite page, in which their volume and 
value per ton are expressed as monthly averages of 
each quarter for a period of years. 

It will be observed that, at a far lower level, these 
exports followed the normal seasonal movement. 
The total value of British exports for the year 
1931 was 966,0001., a drop of nearly 700,000l. 
on the previous year and of 1,000,000/. as compared 
with 1928. In volume they amounted to 12,431 
tons, as compared with 21,600 tons in 1930 and 








ships at the expense of the taxpayer. This practice, 





the 3,217 vessels with a speed of 12 knots and over, 


23,999 tons in 1929. As regards individual markets, 
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TABLE [III.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY; VALUE, (£000’s OMITTED). 











| | r watt | 
--= | 1913. 1924. 1925. 1926. 1927. 1928. | 1929. 1930. 1931. 
| ' 
—_ ee ere eee ae Ueotaees —_——||_—- —|| aaa 
Per Per | Per || | Per || | Per | | Per | | Per | Per |} Per 
Value. cent. | Value. cent. Value cent Value. cent. || Value. cent Value.| cent. || Value.| cent. || Value. cent. || Value. cent 
United Kingdom .. ..| 2,989 | 21-7 1,530 9-1 1,804 8-9 || 1612 | 7-4 || 1,499 6-7 || 1,726| 6-1 || 1,871 5-4 || 1,645 62 || 967 6-3 
Germany .. i .-| 1,752 | 12-7 1,044 6-2 || 1,766} 8-7 || 1.882] 8-7 || 1,682 7-5 || 1.688} 6-0 || 2288 6-6 || 1,936 | 73 1.238 8-1 
U.S.A. oe se -| 8,426 61-3 13,580 | 81-0 || 16,070 | 79-5 } 17,660 81-4 || 18,550; 83-0 || 23,945 85-0 || 28,989 83-9 |'21.979 | &3-9 12,563 | 81-7 
France os . as 586 | 4-3 619 3-7 | 586 2-9 548 2-5 || 638 | 2-8 || 830 | 2-9 || 1,423 4-1 || 962 | 2-6 |] 604 3-9 
Total .. = ..| 13,753 | 100-0 || 16,773 | 100-0 || 20,226 | 100-0 |} 21,702 | 100-0 || 22,369 100-0 || 28,189 | 100-0 || 34,571 | 100-0 || 26,522 | 100-0 || 15,372 | 100-0 





TABLE IV.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY ; VOLUME. 


- . . . . : - 
— | 1913. | 1924. | 1925. } 1926. 1927. 1928. 1929. 1930. | 


| 
| : _ 
| | | | 

| | Per Per | Per Per | Per | Per | 
Volume} cent. |/Volume.| cent. |/Volume.| cent. |/Volume| cent. |/Volume.| cent. |/Volume.| cent. |/Volume.| cent Volume.| cent. 
20,303) 24-8 19,347) 26-8 21,739; 28-0 23,991; 23-6 21,600} 23-8 


| Per 
Volume.) cent 
12,431; 23-9 








! | 








United Kingdom .. --| 73,498) 58-4 || 19,635) 36-4 23,142; 30-4 || 
Germany .. es .-| 40,090) 31-9 || 20,777) 38-6 || 38,669) 50-7 42,540, 52-0 36,245) 50-2 34,390) 44-3 47,732) 46-9 43,393) 47-8 || 26,735; 51-3 
France ae os --| 12,117 9-7 || 18,448) 25-0 i 14,378} 18-9 | 19,015; 23-2 16,648) 23-0 21,453; 27-7 29,939, 29-5 || 25,809) 28-4 | 12,920) 24-8 
Total .. os | 125,705; 100-0 || 53,860) 100-0 || 76,189 100-0 81,858) 100-0 72,240, 100-0 77,582) 100-0 101,662, 100-0 | 90,802) 100-0 || 52,086] 100-0 

/ } | } | 


| | 


the decline was quite general, though its degree | agricultural machinery exporting countries is given ; not seem at the moment to be bright. In the long 
was less severe in European markets than in the |in pounds sterling converted at the average rate|run, its future should show some improvement, 
countries of the British Empire. |of exchange for each year. From these figures | if the devices now advocated for stimulating British 
In the Home market, which has been far from | it will be seen that while British exports have declined | agriculture prove to be satisfactory. It is, however, 

, - F |to one third of their pre-war level, the exports of | doubtful whether these will have any considerable 

TaBLe I.—United Kingdom Exports of Agricultural | 4), UWRA thew 3 soul tues @ See atlall ae de if ative AE rene 
Machinery Unchedling Agricultural Frasier). | the U.S.A. have increased t imes, those of | effect on the demand for agricultural machinery 

. nance —__________—_ | France have doubled, while those of Germany have | during the year 1932. Outside the British market 

| increased substantially. The United States alone | it is unlikely that there will be any general restora- 


| | Index Value | Index 














oo | Volume. (191s, = pe -_ | has been supplying double the pre-war world demand, tion of the purchasing power of agricultural 
P : ' and even in 1931 the pre-war demand was well| communities during 1932, though the British 
| exceeded. | industry may well gain at the expense of its competi- 
_ | — a - ; _ Unfortunately, figures of volume are not available | tors as a result of the depreciation of sterling. If, 
1922 | j al Seed em for the United States, but those for the remaining | moreover, every effort to put this industry s house 
Ke gg] nt | a8 | 2 | emue 11-—Unied Kinplom Retained Imports of Agr: | 8, O82 is vigorously presented, there is no reason 
- ” | o _s a : | as cultural Machinery (Including Agricultural Tractors), | WY t © YORE fees Snoun lag“ prunlbarveder cate 
1923 — ————$—_— it bar econ cae __— | or why it should not look forward thereafter toa 
wg a 18-0 79-1 96-3 { seater ; Index | Value Index less gloomy period than it has experienced since 
3rd | qoge | 20-0 | 79-4 195-1 | Average. Vetume, | (00). ton. = | the war. 
~. 1,175 19-2 85-3 | 209-6 | jf I te enemas 
ond i. an eee dik 1 rr NOTES. 
3rd -.| 1,550 25-3 84-4 207-4 | 1913 - ef 6 | 100 | 3-0 eeihtae Tue Fosrertne or Lnpustry. 
5 23. 96-4 | *%= 
taal ae cl ee oe ee we | et | Ie the conducting of a newspaper it is not 
—" “| Sena a-8 7.3 ote | 3rd; 189 81-8 255-6 | possible to control the supply of matter with which 
3rd 1,982 32-4 80-1 196-8 | —.” “ 2 a¥ ris : it is desirable to deal, and all too frequently many 
m.., | on aaaies 198-6 Ist Qr. .. 288 36-2 69-7 217-8 | events occur in a single week which it would be a 
Ist Qr 1,722 28-1 81-2 199-5 - jin ie 2a -# 3Or.2 | considerable convenience to be able to spread over 
ord : iioe He +t re : th, .. ' 247 | 31-1 76-2 238-1 | a longer period. In the present issue, for instance, 
sth 1,411 23-0 83-7 | 205-7 | eit Or — ons o17.5 | it is necessary to give some account of the annual 
a ~ Qr | 1274 26-6 | 198-2 ie >> 481 60-5 76-5 239-1 | dinners of no less than five bodies of one kind and 
2nd ,, | 2116 78-1 | 192-0 | 3rd = ro fe + sti.» | another. In the present state of industry, much 
ith oe i | =. | 1925— ~ "| was said at all these functions bearing on the 
1928 ne a — oo | ons = a A | economic situation, but three of them in particular 
hg be 8 =s 3rd |, 515 64-8 64-8 202-5 | concerned events, or led to expressions of opinion, 
3rd 2/009 80-8 198-5 | see 375 47-2 78-0 243-7 | bearing on the question of the fostering of industry. 
m., 1,006 76-9 | 188-9 Ist Qr 1,095 | 137-7 61-5 192-2 | Of these three functions, the first place, in view 
Ist Qr 1,378 22-5 77-6 190-7 —" ro a at ta, | Of the presence of H.R.H. The Duke of York, must 
ard eo es 9-4 i802 |, -- ‘| 561 69-3 75-7 | 236-6 |certainly be taken by the Government Dinner at 
a 1,995 32-6 75-2 184-8 a o* . —_ _— 194-4 | the Mansion House, held last Monday in connection 
Ist Qr 2.142 35-0 66-1 | 162-4 2nd,, . dl 953 120-0 | 62-4 195-0 | with the opening of the British Industries Fair. 
_ 2,487 40-6 78:0 | 191-6 = cor pt 3 tp Of the portion of the Fair which more directly con- 
ith = 7 es |) ae jo | |cerns our readers, we need say nothing here, in 
“— . a ae oo 126-4 | OBS | CTR: | view of the space we devote to it in another part 
~~ + 3¢ os-4 = ard 382 48-1 77-6 242-5 | of the paper, but are glad to quote His Royal 
on” | <a —s 6 seek eal ms wal sale 188-9 | Highness’ phrase that the British Industries Fair 
? Pe. ee 77 Ist Qr. .. 727 91-4 60-7 189-7 | is “ a reflection of our own British attitude towards 
: , - — - ro a Me 4h | the present difficulties.” The increase in the size 
active, foreign competition made disastrous headway, | 4th .. : 709 89-2 76-3 238-4 |of the Fair, even in the stringent time through 
though it may be assumed that the record figure = @r 970 122-0 59-7 1s6-6 | Which we are passing, is evidence of the determina- 
for the last quarter was attributable to abnormal| 2nd... 702 88 °3 65°2 203:7 | tion of our traders and manufacturers to face the 
'mportation with a view to forestalling the imposition = Prey pak bs a future with hope and enterprise. The advance of 
of tariffs in this country. In any case, the net | 1931—" ’ the engineering side of industry, in particular, is, 
imports in 193] have practically equalled British ae oa fe = 2 oo a however, not only a matter of the creation of good 
exports in volume, as compared with a relationship| 3rd :. 485 61-0 78-7 | 245-9 | selling organisations, much is required on the design 
of one-eighth in 1913. The course of the volume| ‘*” » aaa —s - “144 | and manufacturing sides, and it is with less satis- 


and value per ton of these net imports is given in faction that we refer to the point raised by Mr. Alan 
Table II. countries are instructive. From Table IV it will | Chorlton, at the dinner of the Manchester Associa- 

While the preceding tables show a sufficiently | be seen that whereas British exports once exceeded | tion of Engineers, on the 19th inst. Mr. Chorlton 
gloomy picture of the British agricultural machinery those of France and Germany combined in volume, | returns to the subject in our correspondence columns 
industry, the true seriousness of the plight, as a| each of those countries now individually surpasses | this week. We have frequently in the past dealt 
factor in world competition, is best seen from a/| us, and German exports are regularly double those | with the necessity for research and individual 
Study of international exports. In Table III | from this country. development if our engineering firms are to remain 
the declared value of the exports of the four principal! The prospects for this branch of engineering would | in the front line. As we pointed out last week, 
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mechanical engineering, in particular, appears to 
be lagging in the prosecution of research, and it is 
to be hoped that Mr. Chorlton’s ventilation of the 
subject may help towards a more enterprising 
attitude. A third activity tending to the fostering 
of industry was dealt with by Mr. William Watson, 
at the dinner of the Association of Auctioneers, on 
the same evening. Mr. Watson is Chairman of the 
New Industries, Home and Overseas Committee, 
and he explained the work being done by the 
Scottish Development Council in the compilation 
of an inventory of redundant factories and ship- 
yards in Scotland, and the offering of them to home 
and overseas manufacturers at prices infinitesimal 
compared with their original cost. This activity 
should do much to assist an area which has been 
particularly badly affected by the slump in trade. 
Mr. Watson further pointed out that by acting in 
unison with Canada at the forthcoming Imperial 
Conference, much could be done to convert assembly 
plants in Great Britain and Canada into establish- 
ments for complete manufacture. Canada led the 
world in securing new industries during 1931, 
‘Toronto alone having established fifty new industries 
in that period. It would be well to get into touch 
with, and consult, the Canadian Industrial Com- 


missioners. 


Tue Lystirute of MARINE ENGINEERS. 


The annual dinner of the Institute of Marine 
Engineers was held on Friday, February 19, at the 
Connaught Rooms, London, the President, Mr. 
F. E. Rebbeck, being in the chair. It may be 
recalled that at the previous annual dinner, Sir 
Frederick Mills, in proposing the toast of the 
“Shipbuilding and Engineering Industries,” said 
that the mania for expenditure was probably the 
main reason for the depression then existing in 
the two industries. Fortunately, this mania has 
been checked in the interval by the formation of 
a National Government pledged to economy, but 
there has not yet been time for any appreciable 
improvement in the situation. In proposing the 
same toast on Friday last, Mr. W. Norman Raeburn 
in fact suggested that the position at the present 
time was even worse than that of twelve months 
ago, but he believed that the bed rock of depression 
had now been reached. He was able to point to 
the optimism shown by shipowners at the banquet 
of the Chamber of Shipping, held on the previous 
evening, as constituting a hopeful augury for the 
future. He was of opinion that there was a distinct 
movement towards a revival, not only of British, 
but of world trade. In replying to the toast, Sir 
Hugo Hirst confined his remarks mainly to the 
developments that had taken place in recent years 
in marine engineering practice, and visualised 
further developments in the application of electricity 
to marine propulsion. He gave some interesting 
reminiscences of early ship lighting, and said that 
although electricity was born on land, it was 
cradled on the sea. In referring to the various 
developments that had culminated in the Monarch 
ot Bermuda, Sir Hugo stressed the importance 


to marine engineers of a sound knowledge of elec- | 


trical engineering, and pleaded for a more thorough 
education of marine engineers on the electrical side 
as an effective means of fostering progress. The 
toast of “H.M. Dominions Overseas and the 
Mercantile Marine *’ was proposed by Brigadier- 
General Sir Arthur Maxwell, and replied to by the 
Hon. Sir Henry N. Barwell. 


Tas Lystrrution or CaoeMIcaL ENGINEERS. 


Speaking at the annuil dinner of the Institution 
of Chemical Engineers, held on Friday last at the 
Hotel Victoria, London, Sir Harry McGowan, 
K.B.E., mentioned that there were few industrial 
activities which did not call for the services of the 
chemical engineer, whose well-known tact had now 
removed the dubiety with which he had been 
regarded by both engineers and chemists. Referring 
to the industrial position, Sir Harry said the com- 
pany of which he was Chairman, Messrs. Imperial 
Chemical Industries, Limited, might be regarded 
as an industrial barometer, and their sales of heavy 
chemicals during the first six weeks of this year 
had increased by some 10 per cent. to 20 per cent. 
over those for the corresponding period of last 





year, which augured well for the future. Sir Harry 
was proposing the toast of the Institution, to which 
the President, Mr. W. A. S. Calder, replied. In 
the course of his remarks, Mr. Calder said the 
development of new materials for plant and struc- 
tures had opened a wide field for the activities of 
the chemical engineer. He also made a sympa- 
thetic reference to the loss the Institution had 
sustained by the death of Sir Arthur Duckham, 
one of its past presidents. Viscount Leverhulme, 
President-elect of the Institution, proposed the 
toast of the Guests, to which responses were made 
by Sir John Cadman, G.C.M.G., and Lieutenant- 
Colonel W. H. Hatchard-Smith. The former said 
that although much progress had been made in 
bringing together the chemist and the engineer, the 
task was only just beginning. Contact between 
the members of these two professions was most 
important for the development of the industries of 
the country, to enable it to carry on its function 
as a great industrial nation. He added that great 
advantages would accrue from adding the biologist 
to the combination. Mr. J. Arthur Reavell pro- 
posed the toast of the President, and Mr. Calder 
briefly responded. LEarlier in the day the Institu- 
tion held its 10th annual corporate meeting, also 
at the Hotel Victoria. The agenda for the morning 
included the presentation of the Osborne Reynolds, 
Moulton and Junior Moulton medals, and the 
delivery of an address by the President on the 
“Control of Industry.” In the afternoon, a paper 
on “Thermal Insulation,” by Dr. Ezer Griffiths, 
F.R.S., was read and discussed. The offices of the 
Institution are at Abbey House, Westminster, 
S.W.1, and Mr. C. J.T. Mackie is assistant secretary. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THe annual general meeting of The Institution 
of Mechanical Engineers was held on Friday, 
February 19, at Storey’s-gate, St. James’s Park, 
London, 8.W.1. The chair was occupied during 
the early part of the proceedings by the retiring 
president, Lieut.-Colonel E. Kitson Clark, and later 
by the new president, Mr. William Taylor. Before 
proceeding with the business of the evening, Colonel 
Kitson Clark announced the recent deaths of 
Professor W. H. Watkinson, who had acted as 
chairman of the North-Western Branch; of Mr. 
A. T. P. Kersey, chairman of the North-Western 
Branch, Graduates’ Section ; of Sir A. McDougall 
Duckham; and of Mr. J. D. Twinberrow. The 
paper on “ The Mechanism of Electric Locomotives,” 
read by Mr. Twinberrow at a very recent meeting 
of the Institution, would, he said, be fresh in the 
minds of the members. Colonel Kitson Clark 
further announced that honorary life membership 
had been conferred upon two _past-presidents, 
namely, Mr. W. H. Patchell and Mr. W. Reavell. 





PRESENTATION OF PRIZES. 


After the ordinary formal business had been 
| dispatched, the prizes gained during the past year 
were presented by the President. These included 
| the Thomas Hawksley Gold Medal to Mr. C. D. 
| Gibb; Thomas Hawksley premiums to Dr. L. R. 
| Underwood and to Mr. Raymond Carpmael ; 
| Thomas Lowe Gray prizes to Mr. H. O. Farmer and 
Mr. J. F. Alcock; a T. Bernard Hall prize to 
Mr. L. W. Schuster ; other prizes to Mr. R. H. D. 
Barklie, Mr. H. J. Davies, and Professor G. V. 
| Lomonossoff; a George Stephenson Research 
| prize to Mr. A. W. J. Dymond and an additional 
| prize to Mr. J. C. Loach. The thanks of the 
Institution were extended to Mr. H. N. Gresley 
| Professor E. G. Coker and Professor F. C. Lea, 
| whose papers were not eligible for awards. Graduates’ 
| prizes were awarded to Mr. A. E. Griffiths, Mr. W. L. 


| Beeby, Mr. A. E. Hamblin, and Mr. C. H. Russell. 


ANNUAL REPORT. 
| Lieut.-Colonel 


Kitson Clark then moved the 
adoption of the annual report, and this was seconded 
by Mr. R. E. Trevithick. 

| The report was then passed by the meeting. The 
following is a summary :— 


The eighty-fifth annual report showed a net increase on 
| the roll of membership of 155 names, the total now 
| having reached 11,161. 


The additions during the year 











| 











numbered 940, and comprised one honorary member, 
94 members, 346 associate members, 47 associates, 259 
graduates, and 193 students. Of the alterations in 
the roll, a total of 785, transfers accounted for 319, the 
remainder being due to deaths, resignations, &c. Amon 
the losses by death were, Professor Archibald Barr, F.R.S., 
a member of the Council from 1907 to 1919 ; Commander 
Sir A. Trevor Dawson, Bart, R.N., a member of the 
Council from 1914 to 1919; the Hon. Sir Charles A. 
Parsons, O.M., F.R.S., elected an honorary life member 
of the Institution in 1925; Sir Archibald J. C. Ross, 
K.B.E., elected a member of the Council in 1925, and 
appointed vice president in 1931, a month before his 
death ; and Sir Thomas E. Stanton, F.R.S., a member of 
the Council from 1921 to 1923, and the Thomas Hawksley 
lecturer in 1922. The total revenue for the year ending 
December 31, 1931, was 33,3501., against 34,1681. in 
the previous year. The sum of 2,500/. was carried over 
to the general reserve fund, leaving a balance of revenue 
over expenditure of 181/. as compared with 1341. last 
year, when, however, 5,000. was carried over to the 
general reserve fund. In the autumn, a petition was 
received for the formation of a branch of the Institution 
for the North East Coast area, and the Council had 
sanctioned the establishment of such a branch, to be 
known as the North Eastern Branch, to cover North- 
umberland, Durham, and the Cleveland District of 
Yorkshire. 

Research work for the Alloys of Iron Research Com- 
mittee had continued at the National Physical Laboratory. 
The main results achieved comprised the completion of 
the investigation into the constitution of the iron- 
chromium-alloys, substantial advancernent of the work on 
the manganese-iron alloys, and improvement in the 
method of production of iron of high purity. The Cutting 
Tools Research Committee, under the chairmanship of 
Sir John Dewrance, had continued its work; Mr. E. G. 
Herbert had reported the results of his researches in 
connection with the development of three processes for 
increasing the hardness of tool steel, namely, the “* Cloud- 
burst" process of bombardment with steel balls, a 
rotary magnetic process, and a magnetic stabilicing 
process. The Marine Oil-Engine Trials Committee, 
under the chairmanship of Eng. Vice-Admiral Sir George 
G. Goodwin, had presented, in November, 1931, its 
sixth report, which dealt with the trials of the machinery 
of the twin-screw motorship Polyphemus. The Welding 
Research Committee, under the chairmanship of Mr. 
W. A. Stanier, had in preparation a questionnaire, to be 
addressed to the engineering managements of railway, 
shipping, iron and steel, and engineering companies. 
The work of the Wire Ropes Research Committee. under 
the chairmanship of Mr. Asa Binns, had been continued 
at the Woolwich Polytechnic under the direction of 
Dr. W. A. Scoble. Of the researches conducted in 
University laboratories, experiments on supercharging 
the single-cylinder aero engine had proceeded con- 
tinuously during the year, and the research had now been 
completed. An investigation had been conducted into 
the stresses produced by force and shrinkage fits in 
crank webs and locomotive wheels, and an interim 
report on the work had been submitted to the Council. 
Research had been continued on the creep of metals at 
ordinary and high temperatures. It had been found 
that the nickel-chromium steels became brittle when 
subjected to long periods of heating and that inter- 
crystalline effects took place in carbon steels. A grant 
of 5001. had been made to the British Standards Institu- 
tion for the year 1931. 


ELECTION OF OFFICERS, &c. 

The result of the ballot for the election of officers 
was announced as follows :—President, Mr. William 
Taylor ; vice-presidents, Colonel A. E. Davidson, 
Mr. H. N. Gresley, and Mr. R. E. L. Maunsell ; 
members of council, Mr. Asa Binns, Engineer- 
Rear Admiral H. A. Brown, Mr. James Brown, 
Professor E. G. Coker, Mr. H. L. Guy, Mr. F. C. 
Johansen (associate-member), and Professor A. L. 
Mellanby. The following past-presidents were also 
appointed to serve on the council: Mr. R. W. 
Allen, Lieut.-Colonel E. Kitson Clark and Mr. 
L. St. L. Pendred, and the chairmen, or other 
representatives, of the local branches were co-opted 
in the same capacity. 

Before vacating the chair, Lieut.-Colonel Kitson 
Clark stated that he would not contend that the 
year of office of a President of the Institution was a 
light matter; from the outset he was aware that 
it would take all the attention and devotion he 
could give to it. In the duties of the office he had 
been greatly assisted by the staff. In commenting 
on the kindness shown to him at the branches, he 
wished to emphasise the great enthusiasm shown 
by all of them for the Institution. He had also 
received every consideration from the Council in 
dealing with the various problems associated with 
his functions. Colonel Kitson Clark then vacated the 
chair in favour of Mr. William Taylor. 

Mr. Taylor, in acknowledging his election to the 
Chair, said that he joined the Institution about 
thirty-eight years ago, and it had never dawned 
upon him until last year that he might be called 
upon to occupy the position of President. Thirty 
years ago, when he had more leisure, he read 
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Plato’s Dialogues, and he recalled that Plato 
ascribed to Socrates the saying “ That : State 
is best governed in which the governors are least 
anxious to govern.” That was somewhat his own 
position. He hoped, however, that, with the help 
of members, his year of office would be successful 
and happy. He had received the greatest kindness 
from Colonel Kitson Clark and every member of 
Council, and in regard to the retiring President 
he would say that he had set such an example 
that he himself would have the greatest difficulty 
in following it. 

Mr. R. W. Allen, Past-President, then proposed a 
vote of thanks to the retiring President. He was 
of the opinion that no other institution was governed 
in so happy a way as the Institution of Mechanical 
Engineers, a sentiment not confined to himself, 
but expressed by visitors. He had found the 
spirit of comradeship existing when he first joined 
the Council, and he hoped that it would ever 
continue. Much, however, depended upon the 
character of the President, and that had been 
exemplified by the way in which Colonel Clark had 
attended council meetings and monthly meetings, 
and he would like to mention particularly the 
splendid meeting held at the retiring President’s 
old college at Cambridge. Colonel Clark’s year of 
office had been signalised by the completion of 
the charter of the Institution, a landmark in its 
history. 

In seconding the vote of thanks, Mr. L. St. L. 
Pendred referred to the graceful tact, always ex- 
hibited by Colonel Kitson Clark, and to the able 
manner in which he had conducted general and 
Council meetings. Other engineers, he said, might 
fill a larger place in history, but none would hold a 
greater place in the hearts of members than the retir- 
ing President. 

Colonel Kitson Clark, in acknowledging the vote, 
which was passed with acclamation by the meeting, 
observed that the occasion was one upon which it 
was difficult to give expression to his feelings. He 
could only thank the members and add that he had 
loved the work just as he loved the Institution. 


TESTING OF MATERIALS FOR H1IGH-TEMPERA- 
TURE SERVICE. 


A paper entitled ‘Testing of Materials for 
Service in High-Temperature Steam Plant,” by 
Mr. R. W. Bailey and Mr. A. M. Roberts, was read in 
abstract by the former. We commence to reprint 
it, in abridged form, on page 261 of this issue. A 
second paper bearing the title, “An Accelerated 
Test for the Determination of the Limiting Creep 
Stress of Metals,” was presented by Mr. W. Barr 
and Mr. W. E. Bardgett. The two contributions 
were taken together for the purpose of discussion. 
We hope to reproduce the second paper, which was 
read in abstract by Mr. Barr, in a forthcoming 
issue. 

The discussion was opened by Professor F. C. 
Lea, who stated that he believed that he was the 
first to place a paper on the subject of the creep of 
metals before the Institution. His first experiments 
dated back to 1915, although publication of the 
results had been delayed by the war. When he had 
gone to Manchester to read his first paper, Mr. 
Bailey had asked him how he had known that the 
creep of his specimens had ceased. This, he thought, 
was still a very relevant question at the present 
time. Members might recall that in his paper he 
had suggested the hypothesis that, below a certain 
stress, a specimen would cease to creep. This he 
had called the “ limiting creep stress.”” Apparently, 
Mr. Bailey and his co-workers now felt that there 
was no such thing as a limiting creep stress. It 
seemed to him, however, that viewing some of the 
diagrams given in their paper, the only natural 
conclusion which could be arrived at was that the 
Specimen under test had ceased to creep. Turning 
to the paper by Messrs. Barr and Bardgett, he would 
like to ask whether they were justified in using the 
term limiting creep stress. In their case he thought 
the term was used in a sense entirely different from 
that which, he believed, Mr. Bailey had in mind, 
and which he himself had suggested many years 
ago. He understood that Messrs. Barr and Bardgett 
had rather determined that stress at which there 


at which the material would almost behave in an 
elastic manner. 

Mr. Bailey and Mr. Roberts had directed attention 
to spheroidisation. During the war, particularly in 
connection with steel tubes, a great deal of work had 
been done on the spheroidisation of carbon, and 
it had been shown that this took place rapidly in 
certain types of tube, on which cold work had been 
done, and that it did alter the qualities of the 
material very considerably. Mr. Bailey had 
suggested that spheroidisation of carbon took place 
at low temperatures, and he felt that Mr. Bailey 
had proved his point. There was also the question 
of the embrittlement of steels under high tem- 
perature and stress conditions to be taken into 
account. A great deal of research was therefore 
necessary, not only before the meaning of the term 
limiting creep stress could be defined, but also to 
determine what changes would go on in time in 
the structure of the material, quite independently 
of the stress to which it was subjected. 

Mr. W. B. Shannon considered Messrs. Bailey 
and Roberts’ paper to be the best contribution yet 
published on the subject. He would like to ask 
the authors whether spheroidisation was accom- 
panied by any reduction of the Izod figure or any 
other properties obtainable by recognised tests. 
He agreed with the authors that some form of 
flexure tests should be included in every programme 
of high-temperature testing, but they should be 
specified for both normal and service temperatures. 
No one would knowingly install steels having 
embrittlement tendencies, but was the impact test 
necessarily a true measure of embrittlement? It 
would seem that it measured (1) resistance to stress 
concentration at the notch, and (2) resistance to 
impact loading. To him, it appeared that impact 
complications should be ruled out, and a slow bend- 
ing test with recording apparatus substituted, 
particularly in the case of materials for bolts. 
Possibly the reason that the tensile test did not 
disclose the irregularities claimed to be shown by 
the impact test was that there was a difference in 
hardness between the outer and the centre fibres 
of the metal, obscured by the average value obtained 
by the tension test, but emphasised by the flexure 
test. He, therefore, concluded that the authors’ 
evidence on the subject was incomplete, and did not 
at present justify conclusions needlessly derogatory 
to the metals. With further reference to bolts he 
would like to know if the authors did not consider 
it preferable to have material with a high yield 
point and low ductility, giving considerable resist- 
ance to creep. The authors’ remark that the creep 
to be expected in parts in service where operating 
conditions were intermittent would be substantially 
the same as in the case of continuous operation was, 
he thought, of great interest to power station engi- 
neers. Other conditions also existed in power 
stations, such as vibrations, disturbances due to the 
installation of new machinery, and ordinary running 
effects, like superheater safety valves blowing, &c. 
Was it not possible, therefore, that these disturbances, 
in the nature of continual agitation, would tend 
to induce slip in the materials and induce greater 
creep rates than those obtained under carefully 
controlled laboratory conditions. A recent paper by 
Mr. Everett, read before the American Society of 
Mechanical Engineers, appeared to indicate that 
higher creep rates accompanied local disturbances. 

Mr. L. W. Schuster directed attention to two 
points raised in Messrs. Bailey and Roberts’ paper. 
The first concerned spheroidisation of superheater 
tubes. In his experience, superheater tubes, when 
they failed, were found to have developed the 
spheroidised structure. The fact was remarkable 
because spheroidisation had only been recognised 
by metallurgists as taking place within a narrow 
range of temperature. He had recently come 
across a most remarkable case of spheroidisation. 
A superheater tube had buckled up entirely, and, 
on microscopical examination, the structure had 
been found to be fairly normal, consisting of well- 
formed pearlite and sorbite. The top portion of 
the tube, however, was highly spheroidised, much 
more so than in the instances given by Mr. Bailey. 
This substantiated Mr. Bailey’s contention that 
spheroidisation occurred in practice. The second 


authors had made a great advance on that subject, 
but he would like to have seen included in their 
experiments wrought-iron and steel bolts. The 
results, apparently, were the same when the heating 
was intermittent as when it was constant. He 
would like to know whether this was applicable if 
the loading were intermittent. This point required 
consideration, because, with ordinary wrought-iron 
and steel bolts as used in steam engines, and even in 
turbines, brittleness seemed definitely set up as the 
result of stress. He had under investigation a case 
of failure of certain wrought-iron bolts. Half the 
bolts had been carefully tested, and the Izod figure 
obtained was 2 ft.-lb to 3 ft.-lb. After normalising, 
the Izod value had gone up to 60 ft.-lb. The original 
grain of the bolts was crystalline and coarse, but 
after normalising it was quite fibrous. Further- 
more, the yield point had been raised from 15-1 tons 
to 20-8 tons per square inch, and the elongation 
reduced from 39 per cent. to 18 per cent. 

Professor B. P. Haigh, referring to Messrs. Bailey 
and Roberts’ paper, said that to-day it seemed that 
all the signs pointed to the fact that creep, embrittle- 
ment and other effects were due to one cause, 
correctly named by the authors as being the same 
as that of temper brittleness. This was something 
which ought really to have been seen and stated 
before. During the war it had been discovered 
that, in order to avoid temper brittleness in certain 
steels, it was necessary to quench after tempering. 
This was necessary, doubtless to hurry the material 
through just that range of temperature at which 
steels had now to be used, Mr. Bailey, a year ago, 
had sent him a couple of test pieces, one embrittled 
and the other not, asking him to see if he could 
discover any difference under the tensile test. : He 
could ascertain no significant difference except in 
two respects. One of these had been mentioned 
by Mr. Bailey, but the other had not. The latter 
point was that, although the yield points were the 
same, or much the same, the limit of proportionality 
differed. The figure in the one case was 32 tons 
per square inch, and in the other 48 tons per square 
inch. It was interesting, but not other than 
would be expected, that the less elastic piece was 
the tougher. The difference in the appearance of 
the fractured tensile test pieces was great. The 
tough test piece had a cup and cone fracture, while 
that of the embrittled test piece was characteristic 
and irregular. 

Mr. R. G. C. Batson, referring to the paper by 
Messrs. Bailey and Roberts, said that the authors 
had described an American machine with which 
some of their tests had been carried out. He would 
like to remind them that there were British machines 
capable of doing that work, and such a machine 
was in use at the National Physical Laboratory. 
Professor Lea had dealt at length with the existence, 
or otherwise, of a limiting creep stress, and he had 
little to add. The authors had stated that it was 
doubtful whether any experienced investigator 
believed in such a limit, but apparently Professor 
Lea believed in it, as did Messrs. Barr and Bardgett. 
He himself also was inclined to believe in it. 

Professor E. G. Coker referred to the fact that it 
had been found possible to prepare large crystals 
of alun.inium by a combination of temperature and 
stress. A cylindrical bar consisting practically 
entirely of one crystal could now be produced. 
Much had been said that evening regarding changes 
of structure, spheroidisation, &c., and he would 
like to know if investigation had revealed the 
presence of a different type of crystal, and perhaps 
a larger one, in the materials under examination. 

Mr. H. J. Tapsell said that, early in their paper, 
Messrs. Bailey and Roberts had referred to the inter- 
crystalline failure of metals at high temperatures. 
He regarded this as a most important factor relating 
to metals under stress at elevated temperatures. 
He had experimented with certain low-alloy steels 
at a temperature of 550 deg. C., and had found grain 
weakening, the materials failing owing to cracks 
round the grain boundaries. This type of fracture 
would not occur in the very careful and refined 
creep tests described by Messrs. Bailey and Roberts, 
in which a very small rate of creep had been adopted, 
because the tests were not carried on long enough 
to obtain a fracture, and thus the type of material 








would be no actual creep ; in other words, the stress 





point concerned the embrittlement of bolts. The 


at the fracture could not be examined. He thought 
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it necessary, in a creep test, first to apply sufficiently 
high stress to cause creep fracture in a reasonable 
time, so that the nature of the fracture could be 
examined. The authors had also referred to the 
influence of spheroidised carbide in carbon steels | 
upon resistance to creep; at the National Physical 
Laboratory, tests had been made yielding results in 
fair agreement with those of the authors. 

Mr. W. B. Parker remarked that in Fig. 1 of the 
paper by Messrs. Bailey and Roberts some particu- 
lars were recorded regarding a test on a 0-5 per 
cent. molybdenum steel. This test needed further 
explanation, as, at first sight, some engineers might 
be stampeded into considering that that class of | 
steel was unsuitable for high-temperature construc- 
tion. First, it should be noted that the test was made 
at 14 tons per square inch; further that the tem- 
perature was 550 deg. C. No one would attempt to 
stress that steel in that manner and at that tem- 
perature in any turbine ; the working stresses were 
far below that value. A very short-time high- 
temperature test upon this alloy steel at 550 deg. C. 
was sufficient to show that the proportionality 
limit of the material was between 7 tons and 9 tons 
per square inch. Therefore, it was quite irregular | 
to apply a creep load of 14 tons per square inch. | 
Even at room temperatures, engineers did not stress 
materials to values twice as great as their normal | 
proportionality limit. Unfortunately for the speed | 
of progress of the investigation of the creep of | 
metals, many investigators had scorned the rapid, | 
simple, and quite accurate short-time, high-tem- | 
perature method of test as a means of quickly 
sorting out the useful from the useless, and for the | 
purpose of selecting a rational stress or series of | 
stresses to employ in the long-time or so-called 
* creep ” tests. 

There was no doubt about the need for long-time 
creep tests upon the materials sorted out by the 
short-time test, and, in the case of the British 
Thomson-Houston turbine at Detroit, the short- 
time results had been checked in this manner before 
finally employing the materials. The factor of 
safety had been arrived at from a consideration of 
the whole of the results, including those of shock 
tests. These latter had been of two kinds, namely, 
the ordinary single cantilever, or Izod, test and the 
tensile shock test, conducted at various tempera- 
tures up to 550 deg. C. The phenomenon of the 
coalescence of the carbide in steels at temperatures 
from 450 deg. to 650 deg. C. had been known for a 
considerable time. It was one of the causes of 
trouble in the stamping or pressing of sheet metals. 
It had been studied in connection with short-time 
and creep tests of materials for turbines. 

The President suggested that, owing to the 
advanced hour, the authors of the papers should 
reply in writing, unless there was a particular point 
to which they desired to refer. Thereupon, Mr. 
R. W. Bailey, alluding to the comments made by 
various speakers, when discussing the paper by 
Mr. Roberts and himself, on the amount of work 
done and on its delicate character, stated that he 
wished to emphasise that the operations were not 
carried out by one person nor even by two, but by 





a number of people in co-operation. 
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PUBLIC WASH-HOUSES AT 
LIVERPOOL. 


FREQUENT attention has been drawn from time to 
time in these columns to the increasing part the 
engineer plays in improving the amenities of urban life. 
A good illustration of this plblic service appears in 
the equipment of the public wash-houses at Burroughs 
Gardens and Kensington, /.iverpool, supplied by Messrs. 
Edward Bennis and Company, Limited, Little Hulton, 
Bolton, of which we now give a short account, illus- 
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to be used as a wash-house, some 85 families per week 


taking advantage of this facility and contributing the | 


sum of Id. per week as part of the expense. Her 
work attracted the notice of more influential persons, 
with the result that the matter was deemed one of 
public concern, and the town council taking action, 
the first municipal baths and wash-houses were opened 
in Liverpool in May, 1842, with Mrs. Wilkinson as 
manageress. It may be noted, incidentally, that there 
were covered swimming and other baths in Liverpool 
open to the public before this date. 

From this beginning development was rapid, and 
additional establishments were opened in the years 
1846 and 1854, followed by others in the period 1874 
to 1879. To-day Liverpool has, apart from baths of 
various kinds, 11 wash-houses, all new or rebuilt, and 
capable of accommodating a total of 610 people at a 
time. This service is made use of by 12,000 indi- 
viduals a week, or an average of 620,000 a year, 
the total population being 855,539. The former 
practice with regard to baths was to house the slipper 
baths in the same building as the swimming bath, 
which meant that when the swimming baths were 
closed for the usual period of the five colder months 


of the year the slipper baths were operated uneconomi- | 


cally on too large a plant. Modern practice in Liverpool 
now houses the slipper baths and wash-houses together, 
and in most of the establishments mentioned above the 
wash-house is open during the day and the baths in the 
evening all the year round, thus providing a good load 
factor for their heating plant. Apart from the benefits 
conferred on’ the poorer classes by the provision of a 


from the point of view of general health, as the decrease 
of the smoke nuisance resulting from the lessened use 
of domestic fires on washing day must be of measurable 
dimensions. 

As the general layout of the wash-house is of less 
interest to engineers than details of the plant, we are 
not reproducing plans, but a few particulars may be 
given for the purpose of providing a scale. The Bur- 
roughs Gardens wash-house was opened in May, 1931, 
and the Kensington wash-house in October, 1931. They 
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: front. Four pipe lines run the length of the stalls, 
| above the troughs. The waste water is run off in open 
| drains below the troughs. The top pipe, of cast iron, 
collects the vapour from the boiling troughs which is 
then discharged above the roof by means of vertical 
open-ended pipes. Below it is the live-steam main 
with a branch to each boiling trough terminating in a 
perforated pipe lying along the bottom of the trough. 
The other two pipes carry hot and cold water, respec- 
tively, the washing trough being supplied with both, 
and the rinsing trough with cold water only. The 
steam and water piping is of solid-drawn copper, with 
gunmetal valves. 

The washed clothes are transferred to the hydro- 
extractors seen in the foreground, of Fig. 2, page 252. 
There are nine of these at Burroughs Gardens and four 
at Kensington. They are 21 in. in diameter and are 
driven electrically by 3-h.p. motors. The clothes are 
sufficiently dry, after being subjected to centrifugal 
action in the extractors from one to two minutes, 
| including acceleration and braking time, to be removed 
| for the final drying and airing process, which is carried 
out in the chambers shown in Fig. 4, page 252. Each 
chamber contains a number of draw-out clothes-horses 
constructed as shown in Figs. 5 and 6, above. Air at 
a temperature of 170 deg. F. and a pressure of 1-5 in. 
water gauge, is circulated through the chambers at a 
|rate which changes the air content three times per 
|minute. The air is supplied by an electrically-driven 
|fan discharging through a Royle’s heater, the Rowe 
| tubes of which are heated by steam. The remaining 


— | - —_ 
| equipment includes power-driven mangling machines, 


| public wash-house, there is a not inconsiderable gain | with rollers 6 in. in diameter by 30 in. long, of 


| which there are four at Burroughs Gardens and two at 
| Kensington. The latter wash-house has also rotary 

washing machines driven by belt from a countershaft. 
| These have been put down by way of an experiment, 
and are seen at the right of Fig.3. Their use decreases 
| the labour of washing, but the additional charges made 
|may militate against their popularity. As to charges 
| generally, the housewife is provided with a washing 
| stall, the use of the mangles, hydro-extractors and a 


| drying horse at the rate of 2d. per hour for the first 


trated by Figs. 1 to 6, on page 252 and above. | are, in consequence, of the most modern design, while | two hours; the third hour is charged at 3}d. and the 


Before dealing with the plant in detail, however, a| 
brief survey of the position of the city in respect to | 
public washing facilities may fittingly be given. It is 
claimed that Liverpool was the pioneer in providing 
municipal baths and wash-houses, a distinction which 
had its source in the commendable work of a poor 
citizen, Mrs. Catherine Wilkinson, during the cholera | 
epidemic of 1832. At that time the housing conditions | 





the former is claimed to be one of the largest in- 
stallations in the country. It contains 99 wash stalls 
and 100 drying horses. The Kensington wash-house 


| was built as part of an unemployment relief scheme. 


There are 35 wash stalls and 40 drying horses. A view 
of a range of wash stalls in the Kensington wash-house 
is given in Fig. 1, page 252, and of those at the Burroughs 
Gardens wash-house in Fig. 2. The assembly consists of 


fourth and subsequent hours at 44d. The washing 
| machines, including the use of one washing stall and 
| double drying capacity, are subject to a flat rate of 9d. 
| per hour. Hot and cold water and steam are included 
jin all the rentals, but no soap, powders, c., are 
| provided. 

Other machinery concerned comprises, for each of 
| the wash-houses mentioned, one Royle’s calorifier for 


in the poorer quarters of the city were deplorable, | a washing trough and a rinsing trough, the former being | providing the hot water, one mild-steel hot-water 
and the crowded state and defective sanitation of these | formed with a corrugated side and the latter being | cylinder with a Korting injector-type heater, one cast- 
—w encouraged the spread ‘of the disease. Mrs.| covered in with a portable scrubbing board. Behind | iron cold-water tank, two 48-in. electrically-driven 


Vilkinson, realising the imperative necessity of clean- | 
liness in clothes and bedding, allowed her back kitchen 


the washing trough is another for boiling clothes. This 
is provided with a deep hood having a hinged door in 


ventilating fans, one electrically-driven booster pump, 
land electric motors for driving the line shafting. 
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Radiators are provided for heating the premises when 
necessary. The steam is provided, at}the Kensington 
wash-house, by a Lancashire boiler 7 ft. in diameter by 
19 ft. long, and in the Burroughs Gardens wash-house, is 
supplied from a large laundry adjoining the wash-house, 
the function of which is to deal with the towels, &c., 
from all the municipal baths in the City. This laundry 
is, at present, being equipped by Messrs. Edward 
Bennis and Company, Limited. Mechanical conveyors 
are largely used in it. To give an idea of the cost of a 
public wash-house, it may be mentioned that the engi- 
neering work of the Kensington wash-house amounted 
to approximately 4,500/. The building itself cost 
about 12,000/., a sum which includes the slipper-bath 
equipment on the first floor, 30 of these baths being 
provided in separate halls for men and women. The 
two installations described above were designed by the 
chief engineer and manager of the Corporation Baths 
Department, Mr. J. A. Davenport, A.M.Inst.C.E., to 
whom we are indebted for the information on which 
this article has been based. We also wish to express our 
appreciation of the courtesy of the Baths Committee 
for permission to publish it. 


THE LATE PROFESSOR ERNEST 
WILSON. 


Many generations of electrical engineering students 
of King’s College, London, will hear with the deepest 
regret of the death of Professor Ernest Wilson, which 
oceurred at Reigate, on Wednesday, February 17, 
at the age of 68. It may truly be said that seldom 
was a master more respected or more loved by his 
pupils than he. He devoted himself entirely to their 
welfare and was as interested in their play as in their 
work. His idiosyncrasies only endeared him to them 
the more, and in English-student fashion they exhibited 
both their respect and their love by nicknaming him 
* Freddy,” and the “ Little Professor,’ carrying him 
in procession once a year from the college round the 
church of St. Mary-le-Strand, and listening to his 
flute solos on the occasion of their annual dinner. 
The explanation is simple: to the end he succeeded 
in remaining young. 

Ernest Wilson was born on November 25, 1863, 
and was educated at the Grammar School, Alford, 
Lincolnshire, at the Yorkshire College, Leeds, and at 
the Kéniglische Technische Hochschule, Hanover, 
where he studied under Kohlrausch. In 1882, he was 
apprenticed to Mr. Arthur Greenwood, of Messrs. 
Greenwood and Batley, Leeds, for three years, and 
subsequently entered the employment of Messrs. 
Siemens Brothers and Company, Woolwich, as a 
draughtsman. During the next four years he was 
engaged with that firm in the design of dynamos 
and other plant, notably the electrical equipment of 
the locomotives for the City and South London Railway. 
He also devised one of the earliest forms of polyphase 
motor, a type of machine which had shortly before that 
time been held to be impossible, and took part in the 
design of the machinery for the Siemens Electrical 
Engineering Laboratory at King’s College, London, 
which had been endowed by Lady Siemens as a memorial 
to her husband, the late Sir Charles William Siemens. 

In 1891, he was appointed assistant to John Hopkin- 
son, the Professor of Electrical Engineering in that 
Institution, the two forming an excellent combination, 
since the clear vision of the one was complemented by 
the skill and dogged workmanship of the other. In 
those pre-examination days, the laboratory was a 
place where knowledge could be leisurely, though indus- 
triously, sought for its own sake, and it was these 
two qualities which characterised all Wilson’s work 
and, to some extent, no doubt, prevented him from 
securing full recognition for his activities in both 
physics and engineering. On the death of Hopkinson 
in 1898, he was appointed professor of electrical engi- 
neering at King’s College, a position he held until 
his retirement as Emeritus Professor in 1930. 

During this period Wilson was engaged, inter alia, 
on a number of magnetic investigations, the results 
of which were published in the Proceedings of the 
Royal Society under the titles of “The Properties 
of Iron when Shielded from the Earth’s Magnetism ”’ ; 

The Production of High Permeability in Iron” ; 
‘The Measurement of Low Magnetic Susceptibility 
by an Instrument of a New Type”; and “The 
Susceptibility of Feebly Magnetic Bodies as Affected 
by Tension.” He also dealt with the subject of “‘ Mag- 
netic Susceptibility of Low Order,” in three lectures 
which he delivered before the Institution of Electri- 
cal Engineers in 1921, for which he was awarded 
the Kelvin Premium. He described a new form of 
string galvanometer in one of the numerous papers 
he read before the Physical Society. Reference may 
further be made to his researches upon the effect of 
exposure to the atmosphere on the electrical conduc- 
tivity of light aluminium alloys and copper conductors, 
in the form of wire 0-126 in. in diameter. These 
extended over the period from 1901 to 1925, the results 
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being reported upon from time to time in ENGINEERING, 
and at the meetings of the Institution of Electrical 
Engineers and the British Association. Using twenty- 
five alloys of aluminium with copper, nickel, manganese 
and zinc, in amounts not exceeding 1 or 2 per cent., 
he found that the effect of copper alone, or of copper 
and manganese jointly, was continuously to diminish 
the conductivity of the alloy, while with copper and 
nickel or copper and zine or combinations of all three, 
the conductivity first decreased, then, in some cases, 
greatly increased and finally became constant. More 
recently, he made similar researches into the possibility 
of finding a light alloy of aluminium which could be 
used without a steel core for overhead lines, and pub- 
lished his results in a paper which appeared in the 
Journal of the Institution of Electrical Engineers 
just over a year ago. For this paper he was awarded 
an Extra Premium. In collaboration with Mr. F. 
Lydell he was the author of a well-known text book 
on “ Electrical Traction.” 

Professor Wilson was elected a member of the Institu- 
tion of Civil Engineers in 1912, and of the Institution 
of Electrical Engineers in 1890, while he had served on 
the Council of the latter body. 


Dr. Davin Witt1am Dye, whose death occurred at 
Surbiton on Thursday, February 18, at the early age 
of 44, was well known in physical and electrical circles 
as a brilliant investigator and as a painstaking worker 
in the field of units and standards, both for radio and 
other purposes. 

Dr. Dye was born at Portsmouth on December 30, 
1887, and after receiving his early education in that 
town, studied at the City and Guilds (Engineering) 
College, South Kensington, and graduated at the 
London University. After taking a short apprentice- 
ship course with the British Thomson-Houston Com- 
pany, he was, in 1910, appointed a member of the staff 
of the Electricity Department of the National Physical 
Laboratory, and was holding the position of Principal 
Assistant at the time of his death. He worked for 
some years with Mr. Albert Campbell on the problems 
of alternating-current measurements at audio fre- 
quencies, and, in 1919, succeeded Mr. F. E. (now Sir 
Frank) Smith as head of the Electrical Standards and 
Measurements Division of the Laboratory. In this 
position all the primary electrical standards of electro- 
motive force, current, resistance, capacity, and induc- 
tance held by this country came under his care, and 
he established a reputation for highly accurate work 
in the many classes of measurement involving the use 
and maintenance of these standards. Among other 
activities he devised a method of measuring the vertical 
component of the earth’s magnetic field, the resulting 
apparatus now forming a principal part of the equip- 
ment at the Abinger Magnetic Observatory. 

During succeeding years, Dr. Dye devoted himself | 
particularly to the study of radio-frequency standards, 
and quite recently had attained in the fundamen- 
tal measurement of these frequencies an accuracy, 
which is second to none in the world. In 1925, he 
developed the tuning-fork controlled multi-vibrator 
system as a primary standard of radio frequency, 
and about the same time began to study the behaviour 
of the quartz crystal as a piezo-electric resonator and 
oscillator. Concurrently, he arranged the valve-driven 
tuning fork to drive a phonic wheel, which, in turn, 
recorded on a chronographic drum simultaneously 
with the ‘seconds’ dots from the standard Shortt 
clock. A direct link was thus established between the 
radio-frequency spectrum and the Laboratory standard 
of time. During the course of this work direct inter- 
national comparisons of frequency standards were 
carried out, either by the circulation of a quartz-crystal 
resonator between the various national laboratories 
or, more recently, by the simultaneous measurement 
of the frequency of a transmission from some suitable 
wireless station. Dye’s latest work in this field con- 
sisted of setting up two tuning forks and a quartz 
oscillator, which was also continuously maintained | 
under carefully selected conditions of temperature and 
pressure control, when it was estimated that both 
tuning-fork and quartz oscillator standards possessed 
a uniformity in operation of the order of 1 part in 
100,000,000. It is on this very secure basis that he 
has left the national frequency standards of this 
country. It is, however, to be regretted that much 
of his most recent work has still to be described and 
published, a task to which his colleagues will doubtless 
apply themselves with enthusiasm. 

Dr. Dye was elected a Fellow of the Royal Society 
in 1928, and was a member of the Council of the 
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obtained the degree of Doctor of Science for his work 
on wireless, and was elected a Fellow of the City and 
Guilds Institute in 1931. 








LETTER TO THE EDITOR. 


THE POSITION OF INDUSTRIAL 
RESEARCH. 


To tHe Epiror or ENGINEERING. 


Srmr,—I am glad you drew attention in your leader 
of the 19th inst., reviewing the Report of the Depart- 
ment of Scientific and Industrial Research, to the 
position of mechanical engineering. It is unfortunate, 
I, for one, think, that whilst so many other branches 
of engineering are so actively concerned in retaining 
their leadership, our own is content to just jog on 
as in the past. 

I have tried to overcome what is to me a dangerous 
lethargy. We had an important meeting in London 
last Wednesday, and I spoke in Manchester on Friday 
evening. Research is the best insurance there is for 
| the future of industry, and we should apply ourselves 
to the prosecution of it in the most efficient form with 
all diligence. 

Yours, &c., 
ALAN CHORLTON, 








St. Stephen’s Club, 
Westminster, 8.W.1. 
| February 20, 1932. 


| LAUNCHES AND TRIAL TRIPS. 


| Sree. Licurer.—Steel lighter capable of carrying 
over 1,000 quarters of grain. Launch, January 23. 
| Main dimensions, 75 ft. by 20 ft. by 9 ft. 6 in. Con- 
structed for Hull owners by Messrs. Richard Dunston, 
Limited, Thorne, near Doncaster. 

“* Winpsor.”’—Twin-screw tug, delivered recently 
at Barry Docks. Length, 90 ft.; beam, 24 ft.; and 
equipped with the latest type of fire and salvage appli- 
ances. Built by Messrs. Charles Hill and Sons, Limited, 
Bristol, for the Great Western Railway Company. 


Steet Licuter.—Grain-carrying steel lighter for 
estuary and harbour service. Launch, February 10. 
Main dimensions, 75 ft. by 20 ft. by 9 ft. 6 in. Built 
by Messrs. Richard Dunston, Limited, Thorne, near 
Doncaster. 

“* CouRLAND.”’—Single-screw cargo and passenger 
steamer for service between Leith and Hamburg ; triple- 
expansion engine. Trial trip, February 13. Main 
dimensions, 250 ft. by 38 ft. by 24 ft. 9 in. Built and 
engined by Messrs. Barclay, Curle and Company, Limited, 
Glasgow, for Messrs. The Leith, Hull and Hamburg 
Steam Packet Company, Limited, Leith. 





Tue Iron AND STEEL InstitutTe.—The annual meeting 
of the Iron and Steel Institute will be held at the Institu- 
tion of Civil Engineers, Great George-street, London, 
8.W.1, on Thursday and Friday, May 5 and 6, under 
the Presidency of Colonel Sir W. Charles Wright, Bart. 
The annual dinner will take place at the Connaught 
Rooms, Great Queen-street, London, W.C.2, on May 5, 
at 7 for 7.30 p.m. The Council of the Institute has this 

ear awarded the Bessemer Gold Medal to Professor 

enry Louis, in recognition of his distinguished work in 
the fields of mining and metallurgical science. Mr. Arthur 
Dorman has been elected a vice-president of the Institute, 
and Captain H. Leighton Davies and Dr. A. MeCance 
members of Council. 

TELEPHONE INSTALLATIONS IN New BurILpines.—The 
Postmaster-General has issued a well-illustrated booklet 
with the object of impressing upon architects and 
builders that provision should be made for telephone 
services at the earliest possible stage in the erection of 
a building, in order that inconvenience, delay, disfigure- 
ment of decorations, and wasteful expenditure may be 
avoided. It is suggested that both the plans and speci- 
fications should ensure that sufficient space is left for the 
necessary cables and wires to be run to all points, and 
that the desirability of subsequent easy access to the 
runs should not be forgotten. Thus lift and light wells, 
convenient though they may seem, should not be used 
for this purpose. The necessary conduits should be laid 
on each floor during the construction of the building, 
and the possibility of future extensions should not be 
overlooked. All these points are illustrated by reference 
to the special requirements of business buildings, hotels, 
flats, and dwelling-houses. As an example of the type 
of information given we may mention that it is pointed 
out that much work and expense can be saved by 
leaving an opening in the foundation walls of large 
buildings for the insertion of a cable duct, by providing 
suitable accommodation in the basement for a distribu- 
tion frame, and by not omitting to allow for vertical 
chases in which the riser cables can be placed. The 
builder of the private dwelling-house is advised, perhaps 
somewhat optimistically, to insert short lengths of 
conduit in the party walls and to use picture rails with 





Physical Society and of the Radio Research Board, 
besides being secretary of the British National Com- 
mittee of the Union Radio-Scientifique Internationale. 
He had also served as chairman of the Commission on 
Radio Standards at the congresses of that body, held 








at Washington, Brussels, and Copenhagen. He 





a deep groove, so that easy means shall be available for 
passing wires into any of the principal rooms and for 
running those wires inconspicuously in the rooms them- 
selves. The book is well compiled and excellently 
illustrated, and should be found useful by those for 
whom it is intended. 
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LABOUR NOTES. 


Wait1ne in the February issue of the Electrical Trades 
Journal, the organ of the Electrical Trades Union, 
“J. R.” says :—" It is becoming monotonous having 
to report month after month no improvement whatever 
in employment in the electrical industry, especially in 
view of the fact that generation and distribution of 
current increases each month; that manufacture of 
generating, switchgear, and distributing apparatus is 
also increasing; that the installation of lighting and 
power is also on the increase; yet the percentage of 
unemployed in all sections is actually increasing. All 
these factors go to show once more that the only real 
solution for the present unemployed problem is a 
reduction of working hours. The very fact that the 
inereased installation of so much electrical plant and 
appliances—which are all of a labour-saving character 

must have displaced so many workers employed in 
other industries, goes to show that if the very section 
of industry which is thus displacing others is itself 
suffering from too much unemployment . . . rationali- 
sation has failed in its first object, namely, that of 
providing a competence for all sections in all grades 
of industry. The unfortunate fact remains that all 
the resources of science, plus the misguided efforts of 
the rationalists, have done nothing but intensify the 
industrial problem, and this position, being shared by 
every other industrial country in the world, can only 
mean the hastening of the breakdown of the present 
system.” rom 

At the end of January, 26,697 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
“signing the books’’ compared with 27,278 a month 
earlier. The number of members in receipt of super- 
annuation benefit decreased from 5,177 to 5,168, and 
the number in receipt of sick benefit increased from 
1,449 to 1,522. The expenses in January amounted to 
6,529. 68. 6d. ; in December they were 6,752/. 1s. 6d. 


The negotiations on the subject of wages between 
the London Underground group of transport under- 
takings and the trade unions, of which there are in all 
10, to which their employees belong, make rather slow 
progress. In some quarters it appears to be assumed 
that the position as a whole is not unsatisfactory. 
On the other hand, “J. R.” writes as follows in the 
February issue of the Electrical Trades Union’s official 
organ :—‘ It can at once be stated that there is no 
justification for any reduction in wages for any section 
of the workers employed in the transport section of 
Greater London. It is just possible that events may 
develop rapidly, but it is much more likely that the 
claims for wage reductions will be withdrawn rather 
than that any drastic action will be resorted to by 
either side.” 


The Joint Industrial Council for the Tramway 
Industry last week ratified the provisional agreement 
on the wages question. Under the agreement there 
is to be a temporary abatement in wages for a period 
of twelve months, beginning with the first full pay 
period in April. There is to be no change in the wages 
of adult employees on a rate of 47s. 6d. per week or 
less, and the agreement does not apply to the London 
area. About 60,000 workpeople are affected. 


A deadlock has apparently again been reached in 

the negotiations on the more-looms question between 
representatives of the employers and representatives 
of the operatives in the manufacturing section of the 
Lancashire cotton industry. At the close of last 
Thursday's meeting, of the parties, Mr. J. H. Grey, 
the chairman of the Manufacturers’ Association, said : 
‘“* We have been more or less engaged in the discussion 
of details. We have covered a good deal of ground in 
the last two days, but I cannot say that we have made 
much progress." The negotiations, it is understood, 
are to be resumed next week. 


The Ministry of Labour Gazette states that the 
increase in unemployment, which normally occurs 
after Christmas, was experienced in January, but a 
decline in employment also occurred in a number of 
industries not directly affected by the Christmas 
activity. Among workpeople insured against unem- 
ployment in Great Britain and Northern Ireland, the 
percentage unemployed in all industries taken together 
was 22-4 at January 25, 1932, as compared with 20-9 
at December 21, 1931, and 21-5 at January 26, 1931. 
For males alone the percentage at January 25, 1932, 
was 25-1, and for females 15-4. At December 21, 
1931, the corresponding percentages were 23-2 and 
15-0. It is estimated that on January 25, 1932, there 
were approximately 9,365,300 insured persons aged 
between 16 and 64 in work in Great Britain. This 
was 227,300 less than a month before, but 150,200 
more than a year before. 














On January 25, 1932, there were 2,131,298 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 
128,834 more than a month before, and 255,968 more 
than a year before. The total included 1,699,758 men, 
66,501 boys, 313,686 women, and 51,353 girls. It 
was made up approximately of 964,741 insured persons 
with claims for insurance benefit, 834,256 applicants 
for transitional payment, 201,871 other insured 
persons not in receipt of insurance benefit or transi- 
tional payments, and 130,430 uninsured persons. 





There were registered as unemployed in Great 
Britain 353,334 men, 9,847 boys, 125,637 women, and 
7,590 girls, who were on short time or were otherwise 
suspended from work on the definite understanding 
that they were shortly to return to their former 
employment. The total of 496,408 was 92,976 more 
than a month before, but 111,035 less than a year 
before. It included 423,250 insured persons with 
claims for insurance benefit, 43,300 applicants for 
transitional payments, and -29,858 persons not in 
receipt of insurance benefit or transitional payments. 
Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 98,916 men, 162 boys, 1,604 women, 
and 23 girls; these were mainly employed in dock, 
harbour, river and canal service. The total of 100,705 
included 70,855 insured persons with claims for 
insurance benefit, 28,699 applicants for transitional 
payments, and 1,151 persons not in receipt of insurance 
benefit or transitional payments. Comparisons of 
the numbers on the registers with those for a month 
ago and a year ago are affected, it is pointed out, by 
legislative and administrative changes. 


Employment declined in building and contracting, 
in brick, tile and pipe manufacture, in coal mining, 
iron and steel and metal goods manufacture, in general 
and electrical engineering in the cotton, wool, hosiery, 
and leather industries, in tailoring and dressmaking, 
in the woodworking, printing, paper, and distributive 
trades, and in the road transport and shipping services. 
On the other hand, there was a reduction in the numbers 
recorded as unemployed in the pottery, tinplate, 
boot and shoe, and hat and cap industries. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in rates 
of wages reported to have come into operation in 
January resulted in a decrease of about 63,600/. in the 
weekly full-time wages of 335,000 workpeople, and in an 
increase of 3,300/. in those of 110,000 workpeople. 
The principal classes of workpeople whose rates of 
wages were reduced in January, were dock labourers 
and seamen. Other workpeople affected by reductions 
included various classes of men employed in the ship- 
building and ship-repairing industry, iron and steel 
workers in South Wales and Monmouthshire (except the 
lower-paid men), cement workers, gas workers in 
various districts, waterworks employees in the Mid- 
lands, and workpeople employed by electricity supply 
undertakings on the North-East Coast, and in the 
West Midlands and South Coast areas. There were also 
reductions in the minimum rates of wages fixed under 
the Trade Boards Acts for workpeople employed in 
the retail bespoke tailoring trade, and also for women 
and girls in the stamped or pressed metalware trade. 
Workpeople whose wages were increased during 
January included coal miners in North Staffordshire, 
and textile bleaching, dyeing, finishing, &c., operatives 
in Yorkshire, Lancashire, and Scotland. 


The number of trade disputes, involving stoppages of 
work, reported to the Department as beginning on 
January, was 30. In addition, 9 disputes which began 
before January were still in progress at the beginning 
of the month. The number of workpeople involved in 
all disputes in January (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 18,300, and the aggregate duration of all 
disputes in January was about 217 000 working days. 


The questions relating largely to extra payments and 
working conditions, which were left over when the 
recent wages negotiations terminated in the summer, 
were discussed at a conference in London, yesterday, 
between representatives of the Shipbuilding Employers 
Federation and representatives of the shipyard trade 
unions. The extra payments are for the most 
part allowances which were made in circumstances 
that no longer exist, and their continuance is a serious 
handicap to British shipbuilders and ship-repairers in 
international competition. The night shift and 
overtime agreement is also, it is claimed, by the 





employers, in need of revision, and the other matters 





that call for attention are understood to include 
skilled labour’s Jack of interchangeability and the 
disinclination of labour generally to recognise the 
effect of the introduction of mechanical facilities on 
its earning capacity. 


At a meeting in London, on Tuesday, the executives 
of the National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and the 
Railway Clerks’ Association, decided to recommend the 
rejection of the London Underground Group’s proposal 
of a temporary percentage reduction of wages. Their 
view is that the cuts are not justified by the figures 
submitted by the Group, and they leave it to the 
companies to make the next move. 





The proposed reductions were considered by the 
companies and the craft unions at a meeting on Mon- 
day. No decision was arrived at, and no arrangement 
was made for a further conference. 





The Times correspondent at Berlin states that 
the number of unemployed registered at the labour 
exchanges on February 15 was 6,127,000; this is an 
increase of 85,000 since the beginning of the month 
and of 1,136,000 on the figure of a year ago. Un- 
employment is expected, he adds, to reach its peak 
at the end of February. Claimants to transitional 
benefit have increased in a year from 861,000 to 
1,643,000. 





A communication received by the International 
Labour Office at Geneva states that the Czechoslovak 
Minister of Social Welfare has again urged factory 
inspectors and other competent authorities to reduce 
the number of permits to work overtime issued by 
them to the absolute minimum. In recent months 
the number of hours of overtime worked has shown 
a tendency to increase, in spite of the depression. The 
explanation given by the factory inspectors is that 
undertakings are no longer working for stock, so 
that when large orders are received for delivery within 
a limited period, they are forced to ask permission 
to work longer than the normal hours. 


Introducing in the Riksdag the Draft Convention 
limiting hours of work in coal mines, the Swedish 
Minister of Social Affairs said that he did not consider 
it suitable that Sweden should ratify the Convention, 
until at least some of the chief coal-producing countries 
had ratified it, and this was also the view of the Swedish 
Delegation for International Collaboration in Social 
Policy. Although he was of the opinion that Sweden 
should adhere to the Convention, he considered that the 
question should be suspended for the present. If the 
Convention were to be ratified, certain changes must 
be made in existing legislation. These should properly 
precede ratification, but the necessary amendments 
should be postponed for the present. As soon, how- 
ever, as the attitude of the great coal-producing 
countries had become clear, the question of amending 
the existing law, as well as the question of ratification, 
should be reconsidered. 


The President of the German Institute for Employ- 
ment Exchanges and Unemployment Insurance 
issued a circular to the national and local employment 
offices on January 5, pointing out that the Govern- 
ment is making every effort to provide employment 
for a larger number of workers by the reduction of 
hours of work in industry. This policy is said to be 
particularly appropriate to relief works, the object 
of which is to provide temporary work for the largest 
possible number of unemployed persons. The employ- 
ment offices are consequently instructed to authorise 
such works only on condition that the contracting 
parties undertake to reduce hours of work. The 
distribution of hours of work over the week must 
be fixed by agreement between the employment office 
and the persons concerned. The existence of collective 
agreements governing hours of work does not preclude 
reductions of this kind; it is acknowledged in law 
that in case of doubt, the hours of work fixed by 4 
collective agreement must be regarded as a maximum 
which the parties may agree to reduce. 





In order to facilitate the reduction of hours, the 
President of the Institute for Employment Exchanges 
and Unemployment Insurance recommends that, 
in estimating the days of work for unemployed persons 
for which the subsidy is payable, the working week of 
48 hours should be reduced to 40 hours, in so far as this 
reduction entails not an extension of the time requ! 
for the completion of the works, but the employment 
of a larger number of workers. When the reduced 
working week consists of five working days instead of 
six, the working week of five days may be reckoned 4 





six working days for the purposes of the subsidy. 
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AUTOMATIC WATER MEASURING 


TANK. 


In certain food preparation processes, e.g., confec- 
tionery, &c., in which water has to be added to the 
material for subsequent evaporation, there has hitherto 
been a considerable source of loss from the haphazard 
measurement of this water, not that too much water 
affects the quality of the product, but that the evapo- 
ration of the surplus naturally lengthens the process 
and consumes unnecessary fuel. The automatic water 
measuring tank illustrated in Figs. 1 to 6, on this page, 
is intended by its designer, Mr. F. F. Woods, 6, St. 
George’s-road, Mitcham, to prevent such losses. The 
word automatic is used in the sense that the actual 
measuring is so done, the subsequent delivery of the 
measured quantity being controlled by hand. The 
tank itself is an aluminium casting with recesses at 
both sides to take the trunnion of the measuring box. 
A pocket at one side accommodates a valve operated 
by a ball float, with a compartment adjoining it into 
which the measured water is discharged. These features 
are shown in Figs. 1, 2 and 4. The measuring box 
consists of a casting with trunnion extensions. To this 
casting is bolted a welded portion of quadrant shape, 
one face of which is perforated with a number of holes 
covered by a flap valve of india-rubber opening inwards. 
The trunnions are carried on rollers and endways 
motion is prevented by adjustable conical-ended set 
pins. The hand-operating lever is attached to one of the 
‘trunnions, while the other is perforated by the port 
visible at the right hand of Fig. 2. Throw-off rings 
prevent loss of water by it creeping along the trunnions. 

The measuring box is seen in Fig. 1, at its lowest 
position, that is, when it will transfer the largest 
quantity of water. The water line is indicated in the 
figure and it will be clear that when the box is im- 
mersed in an empty condition, the flap valve opens and 
the water enters it to this level. The box is then 
rotated in a clockwise direction, and the valve imme- 
diately closes and imprisons the water in the box. The 
rotational movement is stopped when the box reaches 
the top position shown in Fig. 3, the measured water 


MR. F. F. WOODS, 


Fig. 2. CROSS SECTION 





being then discharged through the trunnion 
port into the draw-off compartment. The 
operating lever is provided with a balance 
weight and a locking catch which retains 
the box in the discharge position. The 
quantity of water that may be measured 
is determined, to any point desired within 
the capacity of the box by’ limiting the 
movement of the lever in the anti-clockwise 
direction. This, of course, determines the 
degree to which the box is dipped into 
the water in the tank. Movement of the 
lever is arrested by an adjustable stop 
situated in the quadrant seen in Figs. 3 
and 6. The quadrant is marked in con- 
venient quantities, the graduations being obtained by 
calibration of the box. Further control of measure- 
ment is provided by adjusting the position of the ball 
| valve float in relation to its lever in the manner shown in 
Fig. 5, the water level in the tank being thus capable of 
alteration. The apparatus, when in action, performs its 
function excellently. The degree of accuracy attained 
is remarkable, the flap valve closing with promptitude 
and effectively, and the box emptying completely in a 
| few seconds. While this measuring tank is available 
for a variety of purposes, it may be noted that Messrs. 
Aveling and Porter, Limited, Rochester, have acquired 
exclusive rights for its use in connection with concrete 
mixing machinery. For all other purposes the manu- 
| facturing rights are held by Mr. Woods. 





Diese, ENGINE Practice.—Die Zeitschrift des Vereins 
Deutscher Ingenieure has recently published a special 
number dealing exclusively with Diesel engines. This issue 
| is outside the ordinary series, and can be purchased from 
the publishers (V.D.1. Verlag G.m.b.H., Berlin), at the 
price of 7-50 marks. Many of the articles have already 
appeared at various time in our contemporary, but others, 
including a number of papers read before the seventieth 
annual convention of the Society last year, are now 
published for the first time. The articles, which form 
a useful addendum to those collected in a similar way in 
1929, show that Diesel engine developments are character- 
ised by an increased cylinder output as well as by the 
| construction, not only of large marine units, but also 
of numerous machines for rail and road propulsion, sub- 
| jects to which considerable attention is now, of course, 
| being given in this count Two articles dealing with 
| English practice, one by Herr H. Mehlig and the other 
| by . 8. J. Davies, are included, but we confess we 
| should like to have seen more attention paid to what is 
| being done in this country. The information given is 
worthy of close study, and a special word of praise may 
be given to the excellence of the illustrations. 
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TESTING OF MATERIALS’ FOR 
SERVICE IN HIGH-TEMPERATURE 
STEAM PLANT.* 


By R. W. Battery, B.Sc., A.M.I.Mech.E., and A. M. 
Roserts, B.Sc., A.M.I.Mech.E. 


As long as the condition of a metal and its physical 
properties are for practical purposes permanent, the 
usual mechanical tests are sufficient, as a rule, to 
provide proof of quality and information adequate 
for design purposes. Evidence is rapidly accumula- 
ting, however, that the idea of comparative permanence 
in properties and dimensions is untenable when 
elevated temperatures are concerned. There is a 
growing recognition by engineers interested in the use 
of metals at elevated temperatures, of the need for 
additional or new tests designed and defined to satisfy 
the requirements of high-temperature service. 

A review of this subject in its entirety would be too 
large and in any case the field is insufficiently known in 
parts to permit treatment by a single paper. In this 
paper, the authors have confined their attention more 
or less specifically to the requirements of steam-power 
plant operating at high temperatures. As a result 
interest for practical purposes is centred upon steels 
and operating or testing temperatures below 600 deg. C. 

Service Requirements and Conditions.—The simple 
demand made upon any material is that it shall endure 
the normal conditions of service without failure. This 
requires that materials shall not (1) deform more than 
working conditions permit; and (2) undergo change 
in condition which may endanger the serviceability 
intended. 

Research hitherto has been concerned chiefly with 
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the first requirement, and this has taken the form, 
largely, of investigating the phenomenon of creep. 
Attention has been given to the second requirement, 
however, but it has been concerned principally with the 
problem of surface corrosion and oxidisation. 
attention has been given to internal changes, i.e., 
changes of the physical properties and structure of 
metals brought about by long exposure to stress and 
temperature. It is important to notice that service 
conditions, on account of their long duration compared 
with the period of test, introduce a sustained thermal 
treatment which may have practically no counterpart 
in @ test unless specific steps are taken for its introduc- 
tion. For example, large steam-turbines in electric 
generating stations may operate for upwards of 50,000 
hours before becoming “standby” units and their 
useful life may exceed 100,000 hours. A test upon 
material lasting a few weeks, or say 1,000 hours, is of 
insignificant duration compared with the service 
period, and tests extending over a few hours must bi 
regarded as of doubtful value until the conditions of the 
test are found under a critical examination to be 
admissible. Incidentally, some may become 
definitely brittle in from 100 hours to 200 hours under 
service conditions. Evidently an impact test of such 
a steel in its initial condition is quite misleading. 
Nevertheless one may find, in specification for bolt 
material, an Izod test figure relating to the material in 
its initial condition and no provision whatever to 
ensure that the property specified has any chance of 
being reasonably maintained under the thermal 
treatment applied by service conditions. An under- 
standing of the influence of the prolonged thermal 
treatment applied in service is therefore a matter of 
the very first importance in any consideration of 
tests upon materials required for high-temperature 
service. 

Thermal Treatment of Materials in Service.—Little 
information is available concerning the influence of 
prolonged thermal treatment of steels upon their 
condition and physical properties. Heat-treatment 
as ordinarily carried out is, if only for commercial 
reasons, of short duration—frequently a matter of 
only @ few hours. Consequently, it is easy to form a 
habit of thinking that, if a particular result is brought 
about by treatment at one temperature and not at 
another, the change or condition attained is peculiar 
to the temperature of treatment. This is true, of 
course, of constitutional changes, such as that which 
ocours at the tem ture above which a steel may be 
hardened by cooling at an appropriate rate. Most 
frequently, however, the changes with which engineers 
are concerned are not of this character. The tempering 
of hardened steels and the softening of cold-worked 
metals by thermal action are cases in point. A steel, 
heat-treated by hardening and tempering, is frequently 
regarded as having its properties determined by the 
temperature. Subsequent long exposure, however, 
to temperatures lower than the tempering temperature 
may result in further softening—a result which could 
only be obtained in the ordinary way by tempering at 
a higher temperature than that initially employed. 

The changes involved in the tempering operation of 
a hardened steel, and in heating certain annealed 
steels, arise from the material not being in a truly 
stable condition. The materials tend to an ultimate 
condition, but their rate of progress thereto, and its 
amount, depend upon the temperature and the period 
of exposure. Very little has been done so far in 
exploring such important changes. Unfortunately the 
investigational work concerned involves an expenditure 
of much time, and the attention of the authors has been 


steels 


given first and principally to carbon steels and to the | 


change which is known by metallurgists as spheroidisa- 
tion of the iron carbide or cementite. As this change 
is accompanied by a substantial reduction in 
resistance to creep, its importance upon this score alone 
will be appreciated. 

Another matter of fundamental importance associated 
with prolonged thermal action and stress is stability of 
cohesion. Indeed, this is of vital importance as, 
whatever good physical properties a material may 
possess, they are of no avail if, under operating tempera- 
tures and conditions, disintegration of the material 
may in time result. This kind of failure, where it 
occurs, is usually associated with chemical action in 
some form, resulting in separation or weakening at 
grain boundaries, and tailure is likely to take place 
with little or no warning. 


Carbide Spheroidisation in Carbon Steels.—Carbon 


steels with carbon contents up to 0-9 per cent., in the | 


fully annealed and normalised conditions, consist of 
grains of ferrite and pearlite, the proportion of pearlite 


increasing with the carbon content up to 100 per cent. | 


for 0-9 per cent. carbon. Upon heating for a sufficient 
time at a temperature below the lower critical tempera- 
ture, or Ac, point (700 deg. C. in carbon steels), the 
lamellar structure of the pearlite is changed, the lamellx 
of iron carbide breaking up into a collection of small 
masses. 
globular and the change is known as the spheroidisation 


| of the carbide. Further prolonged heating results in 
a disappearance of some of the globules and enlarge- 
ment of others. Also there may be growth of the 
| ferrite grains to an extent that in a low or medium 


one or more groups of iron carbide globules which were 
originally grains of pearlite. All these changes are 
| known to take place in parts like superheater tubes at 
| the regions where the highest operating temperatures 
occur, and there is some evidence of their having 


temperature as low as 470 deg. C. As annealed and 
normalised carbon steels comprise the bulk of the 
steel entering into power-plant construction in the form 
of tubes, plates, forgings, and castings, and as this is 


Fig.4. 


occurred in a superheater tube in service at a metal | 


where A and 6} are constants and e is the base of 
Napierian logarithms. 

The suggestion law is of the form common to many 
| physical and chemical changes where temperature 


Limited | carbon steel a grain of ferrite may entirely enclose | influences the rate at which a change takes place. 


| In order to test the validity of such a law it is necessary 

to determine a set of times and corresponding tempera- 
|tures for a given material and a specific change. If 
| the law is obeyed, a linear relation would be found to 


| connect - and log t. This has been done and striking 


|confirmation of the law’s applicability to the results 
has been obtained. 

A few remarks upon the procedure followed are 
| appropriate. The phenomenon of carbide spheroidisa- 


A. O89 per Cent Carbon ; Rolled and Normalised. 


B 


0-3 per Cent Carbon ; Cast and Annealed. 


Ca, O45 per Cent Carbon ; Rolled and Annealed. 
Cn. 045 per Cent Carbon ; Rolled and Normalised. 
D. O04 per Cent Carbon; Forged and Normalised. 
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likely to be the position for some time, the question of 
their possible change “in structure and properties 
under operating conditions is a matter of considerable 
importance, quite apart from the subject of mechanical 
testing. 

The three practical questions that arise regarding 
carbide spheroidisation are: (1) If it results from ther- 
mal action at one temperature may it be expected at a 
lower temperature ? (2) How does the time for the 
change depend upon the composition of the steel, 
process of manufacture, and treatment? (3) What is 
the influence of stress ? 

Concerning the question of continuity of the 
phenomenon with temperature, the Authors believe 
that continuity must be expected. The character of 
the law they anticipate to connect the time ¢ with the 
temperature T (absolute) for a given change is of the 
| form : 


t = Aer ; » & 


250 500 #00 2500 5000 1000 
Hours. 


Fig. 12.0-:15 PER CENT CARBON STEEL. 

CONSTANT STRESS, 6 TONS PER SQ.iN. 
o= Normalised (900°C. and Cooled in Air). 
x= Spheroidised (650°C. for 24 Hours). 
e- Spheroidised (560°C. for 2,000 Hours). 
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tion is a progressive and continuous one. In carrying 
out a series of tests it is necessary first to provide & 
standard structure for comparison purposes. 

was done by heating a piece of the material to be ex- 
amined at a high temperature, e.g., 675 deg. C., for & 
sufficient period to produce a well-recognised degree 
of spheroidisation. The specimens of material under 
test are heated at specific temperatures until spheroidisa- 
tion matches with the standard. After it was found 
that different steels followed the same general law, 4 
time was chosen somewhat less than that derived 
from the law, and repeated heatings were made until 
a good match with the standard was obtained. 

‘All the work done has shown that the same degree o 
spheroidisation can be obtained at different temper® 
tures below the maximum temperature employed to 
produce spheroidisation, but, in times increasing - 
the temperature is decreased in accord with the law ° 
equation (1). In the case of a 0-9 per cent. carbon 
steel, the same change occurs as a result of heating for 
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278 hours at 600 deg. C. as of heating for 2,000 hours 
at 560 deg. C. 

Typical results obtained when plotted in the manner 
8 in connection with equation (1) are shown 
by Fig. 4. This refers to the first series of tests carried 
out. In this series, the degree of spheroidisation 
differed in the several steels tested. In all cases the 
law of equation (1) was confirmed. Moreover, except 
for a small divergence in the case of steel D of Fig. 4, 
the slope of all lines is the same, or in other words the 
constant 6 has the same magnitude for all the steels 
tested. The authors are of the opinion that in the case 
of steel D, the divergence of its slope from that of the 
remaining steels is within the magnitude of experimental 
error. 

The constancy of 6 would be expected if the basis 
employed of arriving at the relation of equation (1) 
is sound, and this is amply realised. Thus, the 
applicability of the law of equation (1) receives weighty 
support, and there is full justification for its application 
to temperatures below those of the tests. Indeed, the 
changes concerned must be expected at all lower 
temperatures provided sufficient time is allowed. 
Evaluating the index 6 the law for carbide spheroidisa- 
tion at different temperatures is therefore 


33,000 
t=Ae T ; , . (2) 
where T is the absolute temperature, deg. C. 


It is apparent that the influence of the condition of 
the steel as affected by its thermal history or mechanical 


TABLE I.—EMBRITTLEMENT OF STEELS UNDER STRESS AND ELEVATED TEMPERTURES. 


forgings, assuming that these, on the average, will be 
represented by a time of 250 hours at 600 deg. C., is 
given by the following corresponding approximate 
times and temperatures (deg. F.) :— 


Temperature, deg. F. 750 850 
Time, hours 20x 108 3x 106 500 x 105 
Temperature, deg. F. 900 ~ 950 1,000 Y 
Time, hours 90x 10° 19x 108 4:5 x 108 
While prolonged annealing would coarsen the 
structure and increase the above times, residual 


“ cold-work ” effects, as for example was found to be 
present in superheater tubes, would shorten the times, 
perhaps to one-tenth of the times given. 

Influence of Spheroidised Carbide in Carbon Steels 
upon Resistance to Creep.—All test results with which 
the Authors are familiar indicate a definite reduction 
in the creep resistance of carbon steels when the 
pearlite is changed from the lamellar to the spheroidised 
form. As an example of this change, Fig. 12 shows 
results of creep tests upon a carbon steel. The 
logarithm of the minimum creep rate is plotted against 
the temperature. The curves approach each other at | 
the higher temperatures. This would be expected as | 


| the temperature and duration of the tests at the higher | 


temperatures will, in conjunction, approach conditions | 
sufficient to bring the normalised steel into near agree- | 
ment with the same steel spheroidised initially. 

The influence of carbide spheroidisation at tempera- 
tures occurring in steam-plant is seen to be equivalent 
to a reduction in the operating temperature of 20 deg. C. 








ture service for its embrittlement tendency should be 
made general by engineers responsible for steam-power 
plant design and construction. 

The embrittlement referred to appears to be of *the 
same character as that occurring in nickel-chromium 
steels slow-cooled after tempering, and which has been 
named by Dickenson ‘temper brittleness.” In 
common with this form of embrittlement the decline 
of impact value of such a steel is not generally associated 
with any important change in the ordinary tensile 
properties as is shown by tests on a steel of the following 
percentage composition :— 

Cc 8i Mn P 8 Ni Cr Mo 
0-34 0-20 0-64 0-029 0-025 8-34 0-22 0-21 
The steel, as received, was oil-hardened from 843 deg. C., 
| and afterwards tempered for one hour at 593 deg. jC. 

| and oil-quenched. 

| Tensile and impact specimens were prepared from 
the heat-treated material and tests made with and 
without further treatment. as shown in the small table 
below. For all practical purposes, the tensile properties 
before and after treatment were the same, yet, as a 
result of the treatment, the impact resistance fell to 
less than one-quarter of its original value. 

A careful examination of the structure of the material 
under the microscope did not reveal sufficient change 
| to account for the important difference in ‘* toughness.”’ 
| Many other steels have been examined under the 
microscope after similar embrittlement and with 
magnification of over 1,000 diameters, but in no case 














. . Embrittling Impact, 
Composition of Steel. Heat-Treatment, deg. C. Treatment. ft.-Ib. Reduc 
RP Aes se Ce eee et ee hin A aah } el Se ae Da. ae. ae tion 
No. | — ' | | Impact 
am. cheenees | ‘news. | Stress, | Initial | After | Value, 
. | - . ; ‘ -H. = oil- ened. y tons Temp. | Time, ‘ondi- | per 
| C. | Mn. Ni. Cr. Mo. Cu. T. = tempered. r deg. C. hours. Condi Treat- cent. 
| | sq in | tion. ment. 
a : 1 : ; i | 
a 5 ae | | | | j j 7 is 
1 | 0-34 1-08 1-44 0-18 nil. | — O.H.: 850, T.: 650 | 255 0 450 200 | 45, 48 | 6, 9 84 
od hs in ie , } = 7 , ht 10 “ 250 a 7, 18 79 
2 0-28 0-65 3-38 0-6 nil | _— O.H.: 830, T.: 650 270 a > | 100 64, 56 7, '@ 86 
” ” ” ” ” br big ’ ” > ” | ” ” 3, 4 93 
3 0-34 0-64 3-34 0-72 0-21 —_ O.H.: 843, T.: 593 | 290 5 ‘ 250 44 19 57 
4 0-30 ! 0-63 3-27 1-05 0-4 _— O.H.: 850, T.: 650 » 5 100 | $2, 34 24, 290 20 
5 0-21 0-56 3-1 1-25 0-56 — O.H.: 850, T.: 650 287 5 200 | 71, 73 39, 46 41 
6 | 0-26 0-59 3-14 1-07 0-57 — Unknown 306 5 - 51, 563 | 20, 20 62 
7 0-30 0-45 2-51 0-81 0-57 _ Unknown 257 5 A = 83, 35 26, 31 16 
8 | 0-30 0-53 2-37 0-62 | 0-65 —_ O.H.: 830, T.: 650 285 at . 100 | 38, 45 43, 43 nil 
” ” ” ” ” _ ” ” ” ” ” ” ” 46, 48 , 
9 0-25 0°48 "05 0°03 nil _ Normalised 800—850 208 5 : ps 25, 27 | 16, 17 37 
10 3 per cent Nickel-steel _ | Unknown 241 8 400 200 48, 52 6, 6 88 
11 - - » -- Unknown 237 s i = 51, 52 ll 80 
12 0-25 0-55 4-9 | 0-08 trace — | Normalised 800—850 181 5 450 100 41, 42 48, 50 nil 
13 0-125 | 0-53 0-05 | trace 0-4 0-47 Normalised 900 132 5 ta 200 49, 55 16, 17 68 
14 0-34 1-51 0-09 «=| «#40-03 «|~«(onil —_ O.H.: 850, T.: 650 10 ri 125 27, 31 15, 18 48 
15 0-50 0-57 nil 1-04 | nil _ 0O.H.: 850, T.: 700 223 5 pa } 200 42, 44 44, 45 nil 
16 0-46 | 0-59 nil 1-05 | 0-8 _ ” ” | 248 5 ” ; 89, 40 39, 40 nil 
17 0-48 | 0-63 nil 2-05 0-24 — ” ” 262 a 0 ie 43, 44 40, 42 5 
| on | 
18 0-50 | 0-64 nil | 1-04 nil 0-22 e . 241 5 | re | - 40, 41 43, 41 nil 
I | | 








condition is determined by the coefficient A, and this, 
as will be seen from the displacement of the lines of 
Fig. 4, is subject to wide variation. For example, 
comparing the cast steel B with that of superheater 
tube materials, the heating periods necessary for 
spheroidisation of the former are roughly 500 times 
those sufficient in the case of the latter. 

It is well-known to metallurgists that cold-working 
a steel greatly decreases the time necessary for spheroidi- 
sation and that cast steel is difficult to spheroidise. 
That the presence of severe stress accompanied by 
deformation should affect behaviour is to be anticipated 
from the important influence of cold-work. The 
question with which we are concerned is whether the 
stress and accompanying creep occurring under 
service conditions, have any measurable influence upon 
the changes taking place. Some attention has been 
given to this matter so far as it affects carbide 
spheroidisation. Tapered test-pieces were employed 
of the dimensions given in Fig. 10, and these have 
been heated under stress. The range of stress em- 
ployed was such as to involve much more creep than 
would be tolerated in practice. In all the cases tested 
no difference could be detected in the structural 
condition brought about at the two ends of the test- 
pieces nor of the material of the tapered portion in 
between. The authors are of the opinion from their 
tests that so far as carbide spheroidisation is concerned, 
working stresses and conditions may be regarded as 
having a negligible influence upon the change. 
_ For practical purposes, the authors consider that the 
influence of working conditions of stress and tempera- 
ture in changing the structure of carbon steels initially 
annealed or normalised, can be produced by heating 





the material at a higher temperature (provided this 
does not involve a constitutional change as occurs in 
this case at 700 deg. C.) for a period of time in accord 
with the law of equation (2). 

Some idea of the times for complete carbide | 
spheroidisation in the case of annealed and normalised | 





(36 deg. F.) in the case of this 0-15 per cent. carbon 
steel. It was equivalent to 30 deg. C. (54 deg. F.) in 
the case of a 0-4 per cent. carbon steel, and tests made 
upon 0-9 per cent. carbon steel show the effect for 
this steel to be equivalent to a reduction in operating 
temperature of 30 deg. C. (54 deg. F.). For steel of 
practically zero carbon content no difference in behav- 
iour would be expected, and if, therefore, the rather 
meagre data are representative, Fig. 14 may be taken 
to represent roughly the influence of carbide spheroidi- 
sation upon operating temperature where this is 
determined by creep rate. It must be remembered 
that these remarks apply only to the case of normalised 
steels where the carbide is spheroidised afterwards 
by heating. If spheroidisation were brought about by 
a combination of cold-working and heating, although 
the spheroidised structure might be similar to that 
produced by heating alone, the authors would expect 


a greater creep rate than for the latter case, and therefore | for 250 hours 


a greater equivalent reduction in operating temperature. 


| has it been found possible to explain the brittle condi- 


tion by definite change in structure. In general, it 
may be said, that the structures, in some cases, appear 
slightly coarsened as a result of the heating, but the 
type of fracture and faint indications on some of the 
photomicrographs of hardened and tempered steels, 

















| Ultimate 
Point Tensile gation "Raine Tzod 
Embrittlement ns pe Stress, per . ‘Area, test, 
Treatment. sq. in yy | cont. pe cent. ft.-lb 
-in. | 
Nil Je | 56 CS 62:9; 24 64 59 
450 deg. C. and } } 
Stress of 5 | 
| tons per | | 
| square inch } | 
55-4 | 638 | 22-8 | 69 18 











The reduction in the practical case represented by | point to the possibility of weakening along the crystal 
Fig. 14, however, is sufficiently serious and important | boundaries of the austenite grains which existed prior 


to require attention both in testing and in design. 
Embrittlement of Steels under Service Conditions.— 
Reference has already been made to the fact that one 
result of exposure of some steels to working tempera- 
tures in steam-power plant is the production of an 
embrittled condition. This phenomenon of embrittle- 
ment is generally negligible in carbon steels, but has 
considerable importance in certain alloy steels and 
particularly the useful ranges containing 1-5 per cent. 
to 3-5 per cent. Ni, or 1 per cent. to 2 per cent. Mn. 
There appears to have been no general recognition 
of this type of embrittlement until comparatively 
recently. Now, however, judging by alterations which 
have been made in the composition of such steels and 
by the improved properties obtained, power-plant 
requirements have become known and appreciated. 





Nevertheless, it is suggested that the practice of 
regularly testing bolt steel required for high-tempera- | 





to the steel being quenched. 

While it is rather difficult to assess the practical 
importance under operating conditions of the embrittle- 
ment referred to, as fractures are more likely to occur 
when parts like turbine casings are opened and steam 
joints broken, there is always present the risk that a 
fracture started under the latter circumstances may be 
completed under operating conditions. Consequently, 
steels which are subject to the phenomenon, which is 
a form of “ notch”’ brittleness, would be avoided for 
parts like bolts and studs where screw-threads provide 
a notch effect. Any test devised to measure this 


embrittlement tendency should obviously involve a 
notch test-piece. 

When developing the test employed by the authors, 
it was felt that since screwed parts are under stress in 
service, and that the local intensity of stress and its 
distribution at the bottom of a thread might have 
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influence upon the character or progress of the em- 
brittlement phenomenon, test-pieces should be sub- 
jected to approximately like stress conditions when 
under thermal treatment. 

The test used by the authors employs a test-piece, 
as shown by Fig. 16, in which 55 deg. notches or grooves 
were provided to reproduce approximately the condi- 
tions on a screwed part. These notched specimens 
can be used without any important modification for 
the impact tests. Specimens were linked together as 
shown in Fig. 16a, and simultaneously subjected to 
stress and temperature for a suitable period. After- 
wards the screw-threads used for linking specimens 
together were removed, and one notch of each specimen 
tested in the ordinary Izod impact machine for com- 
parison with similar tests made on the unembrittled 
material. The second notch was generally reserved for 
microscopic examination of the material at the base 
of the notch in the unfractured condition. 

Typical results of tests made as described on a 
variety of steels are given in Table I, on page 263. An 
important deduction made from these and other tests 
is that nickel, manganese, and possibly copper will, if 
present in suitable proportions, result in a steel which 
embrittles on exposure to the temperatures met with 
in steam-plant. The following facts appear now to be 
established :— 

(a) 1-5 per cent. to 3-5 per cent. of nickel results in 
a steel liable to embrittlement when the molybdenum 


Fig.J6. APPARATUS & FORM OF TEST-PIECE 
IN EMBRITTLEMENT TEST. 
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is under 0-70 per cent. Steels with 5 per cent. nickel 
appear to be free from this defect. 

(6) 1 per cent. to 2 per cent. manganese produces an 
effect similar to that of the nickel in (a); there are no 
data regarding the effect of molybdenum or other 
elements in inhibiting this condition. 

(ec) Copper in small quantities, of the order 0-5 per 
cent., certainly involves a liability to embrittlement. 

Precautionary tests should be specified by engineers 
to determine the tendency to embrittlement of steels 
required for use at elevated temperatures in parts 
subject to important stress, and where there are sharp 
changes in contour, such as in bolts and studs. It is 
suggested that a material be judged upon the results 
of Izod impact tests made upon the material in its 
initial condition, and after continuous heating at 
450 deg. C. for periods of 100 hours and 200 hours. 

Tensile Tests.—It is only in recent years that the 
inadequacy of this test, carried out without reference 
to the speed of testing, has been generally appreciated. 
The degree of uncertainty involved in using data from 
tensile tests made without reference to the rate of 
straining will be appreciated from the results of tests 
made on a 5 per cent. nickel steel at various temperatures 
up to 500 deg. C. and at three different rates of strain- 
ing, namely, 0-001 in., 0-017 in., and 0-60 in. per 
minute on a 2-in. gauge length. Typical curves of 
stress plotted against time (or extension) for the above 
three straining rates are given by Fig. 18. From such 
curves the maximum stress was obtained to give the 
points on the curves of Fig. 19. Each curve of Fig. 19 
represents a constant rate of strain. Up to a tempera- 


ture of 150 deg. C., the effect of straining rate is 
negligible ; for higher temperatures the curves diverge 
until at 290 deg. C., the tensile strength at the slowest 
rate is approximately 10 ton per square inch higher 


than the value obtained in the rapid test. As the 
temperature is raised above 290 deg. C., the curves 
again tend to converge to a stress of 32 tons per square 
inch at a temperature of about 360 deg. C., followed by | 
a further divergence with their relative positions | 
reversed, the rapid test at 500 deg. C. then showing | 
a tensile strength 6-5 tons per square inch better than 
that of the slow test. 

The explanation for the wave or rise and fall in the 
curves, which reaches its maximum at 290 deg. C. 
for a rate of pulling of 0-001 in. per minute, and at 
higher temperatures with increased rates, is associated | 
with the well-known thermal hardening phenomenon 
of cold-worked steels. For such steels it is found that, 
on heating at constant temperature, the hardness of the 
steel, as measured at room temperature, increases up 
to a maximum value, after which further heating results 
in softening, down to some limit value depending on 
the material. Also, the higher the temperature at 
which this process is carried out the shorter will be | 
the time taken to reach the maximum hardness. 
Consequently, in the case of a series of tensile tests 
pulled at the same rate but at different temperatures | 
there will be a particular temperature at which the 
full effect of therma /hardening of the material will 
coincide with the instant of maximum load, and result 
in &@ maximum ultimate tensile strength. At tempera- 
tures lower than this value the thermal hardening will 
not have attained its maximum effect before the 
maximum load is reached, and fracture will occur 
at an ultimate tensile stress less than the maximum. 
When, on the other hand, higher temperatures are 
used, the maximum hardening effect will already have 


Fig. 18. STRAIN-STRESS RELATIONS FOR 
50 PER CENT NICKEL-STEEL AT 
VARIOUS STRAINING RATES. 
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passed and sufficient softening taken place before the 
increasing load reaches its maximum value, and there- 
fore the ultimate tensile strength obtained will again 
be less than the maximum referred to. 

Suggested Standard Test Conditions.—Whilst the 
authors consider that in the present state of our know- 
ledge the high-temperature tensile test carried out 
at any practical straining rate has little value in helping 
to determine true creep resistance of a steel, they 
believe that the test can be made to serve a useful 
function in placing a range of steels in their relative 
order of creep resistance. 

Generally steel parts subjected to stress at elevated 
temperature will operate for long periods and the 
thermal hardening effect will not play any important 
part in the behaviour. Tensile tests, therefore, which 
are intended to indicate the relative creep resistance 
of materials should be carried out at a tempera- 
ture sufficiently high to ensure freedom from serious 
interference the thermal hardening phenomenon 
referred to. 

The authors have investigated a number of steels, 
in some of which it was found that the effect mentioned 
was present up to a temperature of 450 deg. C. Conse- 
quently, testing should be carried out above 450 deg. C., 
but as there is considerable evidence of a more repre- 
sentative result being obtained by increasing the test 
temperature, it is suggested that 550 deg. C. should 
be adopted as the standard test temperature for service 
temperatures up to 500 deg. C. Where the operating 
temperature is in excess of 500 deg. C. the authors 
would either employ 550 deg. C. or the operating 
temperature as a test temperature, whichever were the 
greater. 

Evidence shows that the slower rates of straining 
give a better discrimination between steels, and the 


by 


selection of a standard rate of straining therefore 
resolves itself into the choice of a rate which will permit 
of a test being completed in a working day of about 
eight hours. Considering all the factors, including 
their experience of tests at 500 deg. C., it is suggested 
that high-temperature testing of the kind here con- 
sidered should be carried out under the standardised 
conditions: testing temperature, 550 deg. C., and 
0-001 in. strain per minute. 

Special Testing Equipment.—The authors’ tensile 
tests at elevated temperatures and slow straining rates 
have been carried out in a standard 100,000-lb. Olsen 
testing machine in which extra reduction gearing was 
introduced between the driving motor and the machine. 
The machine was permanently wired to a control panel, 
where the switches, heating rheostats, and temperature- 
measuring equipment were mounted. 

With the object of simplifying and cheapening the 
test, a special machine has also been designed and 
constructed, and supplied to the British Non-Ferrous 
Metals Research Association, in which a thermostati- 
cally controlled furnace is used to maintain constant 
temperature and a specially designed photographic 
recorder is employed to obtain the load-extension 
diagrams. A constant-speed motor is used for the 
drive and a simple arrangement of gearing enables 
tests to be made at two values of straining rate, i.c., 
0-001 and 0-25 strain per minute (the latter corre- 
sponding approximately with the ordinary commercial 


Fig.19.30-TON 5 PER CENT NICKEL-STEEL 
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rates), and enables the machine to be used for the 
ordinary testing at normal temperatures. 

Creep Tests.—None of the creep tests of which in- 
formation has been published has involved a duration 
comparable with that of the service life expected in 
steam-power plant; even tests of the longest duration 
must be regarded as shortened or abbreviated tests. 
Nearly all these tests have been carried out at stresses 
higher than working stresses, for the reason that the 
total deformations and creep rates permissible in 
practice are but a fraction of what most of the creep- 
testing machines in use are capable of measuring in 4 
reasonable time. It is doubtful whether any experi- 
enced investigator now believes in the “limiting 
creep stress.”’ There is a growing tendency to 
record creep test data for specific creep rates and 
amounts of total creep. Generally, however, for the 
reasons given, such data must refer either to creep 
of a greater greater magnitude than is permissible 
in service, or to values extrapolated from such 
data. 

Recognizing this as the position, the authors consider 
that creep tests of two orders of refinement are necessary 
—namely (1) of the highest accuracy, of which only 4 
few tests will be needed, and the other (2) of a sufficient 
degree of refinement to give good comparative data for 
different steels in a reasonable time, say one to two" 
months, from which data reliable extrapolated values 
may if necessary be obtained for rates of creep, or for 
total creep, of an order of smallness approaching that 
concerned under (1). 

No mechanical tests upon apparently similar mate- 
rials carried out by different laboratories have shown 
such disconcerting differences in their results as creep 
tests. The authors’ firm and the National Physical 
Laboratory have collaborated in making comparative 
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tests, believing that the first essential to the recognition | slight sticking of the relays in early days before their 
by engineers of a creep test result is that it can be | adjustment had been perfected. 


repeated in different laboratories. This they have 


demonstrated to be the case. 


Loading Arrangements.—The method of stressing 


|employed, as shown diagrammatically by Fig. 30, 


Creep Equipment.—A careful consideration of the|employs a single 10:1 lever supporting calibrated 
probable sources of error in early testing equipments | weights at its free end. The fulcrum and loading 


suggests that faulty temperature control, distribution, 
and measurement have most frequently been respon- 
sible, although the design and arrangement of the 
extensometer, and to a less extent the testing machine, 
have often left much to be desired. These factors were 
given careful consideration by the authors when 
designing their present equipment in order that it 
should be possible to obtain data at creep rates of 
significance in turbine design, a requirement which 
necessitates the measurement of strain rates of 10-* 
per hour within a reasonable time. 


The essentials for such apparatus in their order of | 


importance are :—({1) Ease of operation. (2) Means 
for adjustment and measurement of the actual tem- 
perature of the specimen within 1 or 2 deg. C. (3) Means 
for maintaining constancy of temperature over long 
periods to within + $ deg. C. at all temperatures up 





points of the lever are knife-edges arranged to give 
constant leverage for all inclinations of the lever. 
Movement of the free end of the lever is limited to 
+ 1 in. above and below the horizontal, and in con- 
sequence no measurable errors are introduced due to 
the deviation of the motion at the fulcrum from the 
straight line. In order that the load may be applied 
without shock a screw-and-link mechanism placed 
half-way along the lever is used to carry the load 
during the time the specimen is being adjusted to 
constant temperature, after which the load can be 
quickly and gently transferred to the specimen. When 
it is desired to apply a gradually increasing load for the 
determinations of the proportional limit of a material, 
the spring-balance and its supports, shown in chain- 
dotted lines in Fig. 30, are employed. 

Heating and Control of Temperature.—There does 


Fig.26.0IMENSIONS OF SPECIMEN AND ARRANGEMENT IN FURNACE, 
METROPOLITAN-VIGKERS CREEP EQUIPMENT. 
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Fig.30. 
LOADING ARRANGEMENTS 
OF METROPOLITAN-VICKERS 
CREEP APPARATUS. 
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to 850 deg. C. (4) Means for obtaining uniform 
temperature along the specimen within + 1 or 2 deg. C. 
(5) Accurate and constant loading arrangements over 
the range 0 tons to 35 tons per square in. on the 
Specimen. (6) Extensometer equipment capable of 





reading strains of 10-¢ directly. 

It is possible that the importance given to “ ease of | 
operation ”’ will be questioned, but it is considered | 
that, in general, results are more likely to suffer from | 
carelessly constructed apparatus, which is a source of | 
aggravation to the operator, than to any other cause. | 

Most of the above requirements are difficult to 
achieve and in particular (3), owing to the inability 
of the known types of thermostat to give the required 
control of the specimen temperature under normal 
laboratory conditions. 

The design of apparatus of this character naturally 
commences with the choice of the type of specimen to 
be employed, the shape and dimensions of which are 
largely governed by the stress requirements, pro 
extensometer, and ease of machining. In the authors’ 
case these considerations led to the development of 
the specimen shown in Fig. 26. The authors finally 
designed and erected, in 1927, a six-unit apparatus, 
which has run practically continuosuly since that 
date, having given no trouble whatever, apart from 
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not appear to be any really satisfactory method of 
heating the specimen except by enclosing it in a 
tubular furnace heated indirectly by the passage of 
an electric current through distributed resistance units. 

The type of thermostat for controlling, within limited 
variation, the constancy of temperature offers more 
choice, and some of the more popular methods employ 
the following principles :—(1) Constant supply voltage. 
(2) Constant heating current. (3) Regulation of heating 
current from the temperature of the specimen. (4) 
Regulation of heating current from the temperature 
of some device placed in the furnace. (5) Regulation 
of heating current by the temperature of the heating 
element. 

The first two schemes fail under ordinary laboratory 
conditions because no correction is made for the effects 


| of variable radiation and conduction from the furnace, 


whilst with methods (3) and (4) the lag between a 
change of the specimen temperature and the correcting 
rise or fall of the furnace temperature is too great to 
achieve close control. This lag is frequently exag- 
gerated by the use of furnace walls of large heat 
capacity or poor conducting material. With regard 
to (5), accurate control of the temperature of the 
winding is only obtained in the neighbourhood of the 
attached thermocouple. Any irregularity in the 
resistance of the winding or due to shrinkage of the 
lagging which develops with service, will result in 
changes in the total heat and in the temperature 
distribution along the furnace ; both these changes will 
be reflected in the temperature of the specimen. 

An examination of the problem of the temperature 


control of the specimen shows that with the usual 
type of furnace the important considerations are :— 
(1) The maximum fluctuations of temperature occur 
on the heating elements and control is therefore 
most readily and logically obtained at or near the 
elements. (2) With control based on (1) the inter- 
position of material between the elements and the 
specimen increases the current to maintain a given 
temperature, but reduces the temperature fluctuations 
of the specimen for a given fluctuation of the element. 

Thus, placing of insulation between the specimens 
and elements gives somewhat conflicting effects and 
a compromise is necessary. 

In the type of furnace employed by the authors the 
usual silica tube is replaced by one made from a special 
steel which is more robust and has a longer life. 
Accurate temperature control is obtained by making 
use of the thermal changes in length of the tube, 
relative to a member made of “Invar”’ alloy, to 
operate a relay which in turn controls the heating 
current to the furnace winding. In order to obtain 
freedom from scaling, mechanical strength at high 
temperatures, and the continuous expansion character- 
istics required by the thermostat, the best class of 
heat-resisti steel in the austenitic condition is 
employed. e arrangement of the furnace with its 
thermostat and relay circuit is clearly shown in 
Fig. 32, in which, for the sake of clarity, the contact 
lever arrangement in the diagrer. is slightly modified 
from its true form. 

It is believed that this thermostat maintains the 
temperature of the specimen to within + } deg. C., 
but there are so many other factors not confined to 
the authors’ equipment which can affect the reading 
that any statement of the limits of control must be 
made with reservations as the possible range, duc to 
the extraneous effects, is greater than + } deg. C. 

Some of the sources of error in reading have 
been carefully investigated. They include:—(1) A 
combination of factors contributing to a change of 
reading following a variation in the temperature of 
the laboratory atmosphere, including :—(a) Thermo- 
couple terminal effects; (b) potentiometer effects ; 
(c) galvanometer effects; (d) switch and other 
secondary couples in potentiometer circuit. (2) Cold- 
worked thermocouple wire. (3) Exposure of hot 
junction to direct radiation. 


(To be continued.) 


COMBINATION TURRET LATHES 
WITH COVERED BEDS. 

THE account we here give of two new combination 
turret lathes should help to confute the statement 
heard upon occasion that the British machine-tool 
manufacturer has failed to keep pace with recent 
advances in the cutting tool itself. These lathes, which 
are illustrated in Figs. 1 to 5 on this and the following 
pages, have just been put into production by Messrs. 
H. W. Ward and Company, Limited, Dale-road, Selly 
Oak, Birmingham, at which works we recently saw 
examples undergoing some noteworthy tests with 
Widia-tipped tools on cast iron. A summary of these 
tests is given below, but before considering them or the 
capacity and construction of the machines, the general 
characteristics common to both sizes, viz., 12} in. 
centre and 8} in. centre, may be noted. The first of 
these points is the completely-covered bed. The 
cover, as will be realised from Fig. 1, which shows the 
larger lathe, extends right through both the saddles. 
It is made of stainless steel and is bolted securely to 
the bed. Its cross-section is clearly seen in Fig. 3 
in which it is shown withdrawn until it is flush with the 
saddle, the opening of which is provided with a felt 
wiper. The utility of a cover to a high-production 
lathe bed cannot now be questioned, and the objection 
commonly made to this accessory that it is liable to 
damage, does not here apply. The cover on the 
machines in question can carry a test load of 24 cwt. 
without deflection, and its heavy section prevents 
distortion to a degree likely to interfere with the traverse 
of the turret or saddle. An inspection of the bed of 
the original experimental lathe built in 1928, and since 
continuously used, shows the surface still to retain 
in places the original scraper marks. The covers are 
very readily withdrawn. 

A second feature of the new design is the lubrication. 
This is entirely automatic throughout. Separate 
plunger pumps, worked by cams from the shafts in 
the parts concerned, are installed in the headstock, 
gearbox, chasing saddle and turret apron, respectively, 
t.e., four in all. The saddle and apron mechanisms 
are not only lubricated continuously, but the delivery 
pipes are also provided with minute holes which keep 
the slides well oiled, a device we believe to be quite 
novel. Sight windows are fitted in the lower parts 
of the several boxes to indicate the oil level, while, 
on the upper are additional windows through 
which the end of the pump delivery pipe is visible. 





The cutting lubricant is provided by a fifth pump. 
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This is of the geared type and is chain-driven by a 
constant-speed shaft at the back of the machine, a 
very convenient clutch being used for disengagement 
4 minor feature, which we do not remember to have 
met with before, is a curved telescopic guard over the 
chuck. This may be made out in the figures. A third 
feature of the lathes is their ample power, enabling 
exceptionally heavy cuts to be made with accuracy. 
the latter characteristic being contributed to by the 
rigidity of the machines. 

We commence the individual description of the lathes 
by dealing with the larger one, the Ward No. 10. As 
already stated, it has 12} in. centres. The swing over 
the bed cover is 23 in., and that over the top of the 
cross slide, 154 in. The length of the longitudinal 
automatic feed to both the cross slide and turret saddles 
is 54 in., while work up to 66 in. long can be accommo- 
dated between the spindle nose and turret face. The 
bed is 11 ft. long, and has two flat slides. These are 
machined and scraped, though in the smaller lathe 
they are ground on a special machine. The metal of 
the bed is a semi-steel with a nickel chrome content, 
and the castings are aged between leaving the foundry 
and rough machining and again before finish machining. 
A view of the underside of the bed is given in Fig. 2, 
sunnexed. The bracing webs in the centre portion 
are of joist section and, while affording great stiffness 
to the sides provide a clear passage for swarf and 
cutting lubricant to the tray below, seen in Fig. 1. 
From this figure, the great length and solidity of the 
headstock will be apparent. The drive is normally 
by single pulley, 14 in. ir diameter by 5 in. wide, and 
running at 500 r.p.m., but any form of drive by electric 
motor can be arranged tor, 15 h.p. being required. 
When a pulley speed of 500 r.p.m. is desired, the 
spindle is mounted in gunmetal bearings, and has a 
range of 11 r.p.m. to 380 r.p.m. in either forward or 
reverse. When a motor drive is adopted with a driving 
shaft speed of 800 r.p.m., the spindle is mounted in 
ball and roller bearings and the spindle speeds range 
from 20 r.p.m. to 578 r.p.m. 

The different speeds are obtained by sliding gears 
mounted on solid six-spline shafts and controlled by 
the five levers shown. Depression of any one of these 
stops the machine, the clutch, which is of the double 
cone type, being disengaged and the brake applied, 
before any gear change can be made. The gears, 
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which ‘are all ground, are not, therefore, moved 
under load, nor can conflicting gears be engaged. The 
spindle is ground on all external surfaces and has a 
flanged nose 10 in. in diameter to which chucks or 
faceplates are attached by three studs. It is bored 
with a hole 4} in. in diameter. This is enlarged at each 
end for eshort distance to 4} in. in diameter in order 
to facilitate the mounting of pneumatic chucks, pilot 
bushes, &c. An accurately ground and rigidly mounted 
pilot bar, 3} in. in diameter, is carried over the head- 
stock. The feed gearbox is situated immediately 
below the headstock, and is driven by an enclosed 
train of wheels from the spindle. It operates two 
feed shafts and the lead screw. Feed variation is 
controlled by the two levers at the left hand of the box. 
Of the levers at the right hand of the box, the upper 
one controls the direction of rotation while the lower 
is a selector lever for the fine and coarse movements. 
There are three changes on the lead screw, which has 
normally a pitch of four threads per inch, enabling 
either 4, 8, or 16 threads per inch to be cut. Leader 
screws of any required pitch can be supplied. Ten 
changes are provided to the sliding and surfacing feed 
shaft for the cross-slide saddle, and five changes to the 
turret feed shaft. There is, however, change gear in the 


turret apron which increases the gearbox feeds to ten. 
The ten feeds for both the saddle and turret, per inch of 
traverse, vary from 11 to 246 revolutions of the spindle. 
The feed change in the turret saddle apron is approxi- 
mately a ratio of 5 to 1, so that suitable feeds for boring 
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and reaming, rough turning and finish turning can be 
obtained without altering the main gearbox. All 


feed changes can be made with the machine in motion. 
The reverse lever controls all the motions, ¢.g., the 
saddle and cross slide can be automatically traversed 
either towards or away from the chuck and either 
right- or le ft-hand threads can be produced from any 
lead screw. The feed shafts are provided with self 
setting safety slipping clutches. 

The saddle is provided with a cross-slide of high 
tensile steel, and the cross-slide screw is immersed in 
oil. The slide carries a square turret in front and a rear 
toolpost, with a maximum distance between, them of 
20 in. As the sliding and surfacing feeds are ope rated 
by the same lever, which is moved in opposite directions 
for the two motions, both cannot be engaged simul- 
taneously, while an interlocking device prevents the 
screw-cutting motion being used when either of them is 
engaged. The surfacing feed has four stops in each 
direction, and the longitudinal motion is controlled by 
six stops on a rotating shaft. All stops act both as 
trips for the feed, and as dead stops. When the sad lle 
is used for chasing, a quick withdraw motion draws out 
the tool from the cut at the same moment as the nut is 
released from the lead screw. The turret saddle, which 
is best seen in Fig. 4, has six adjustable trip and dead 
stops mounted on a bar in front of the lathe. The 
hexagonal turret is rotated either by hand or auto 
matically. The automatic rotating gear of the turret 
is provided with a friction clutch, which by slipping 
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prevents danger to the operator should a long tool 


Support come into contact with him. The turret is 
indexed by a vertical taper plunger, hand-operated, 
ind it can be securely clamped to the saddle by lever 
movement. 

Turning now to the tests on the No. 10 lathe, these 
onsisted of turning and boring a drum of cast iron with 
a Brinell number of 197. Three tests were made, the 
first being that of turning the cylinder from 13 in. in 
diameter to 12 in., with a Widia-tipped tool in the cross- 
slide turret. The cylinder was supported by the revolv- 
ing head on the hexagonal turret seen at the right 
of Fig. 1. The second test consisted of boring the 
cylinder from its original diameter of 8} in. to 10} in. 








In this test two Widia-tipped tools were used in al 

















83-In. ComBrnation Turret LATHE. 


boring head carried on the hexagonal turret. The 
third test was that of again reducing the external 
diameter, this time from 12 in. to 11 in., this operation 
being carried out without support, the total over- 
hang from the bearing to the end of the cylinder being 
22 in. There was no discernible chatter, and the test 
well demonstrated the great degree of rigidity resulting 
from the employment of wide flat slides. The same tool 
on the cross-slide turret was used. The results of all 
three tests are given in the next column. 

A test to destruction was undertaken for the purpose 


of ascertaining at what stage and in what mechanism | 
trouble would develop. The test-piece was a cast-iron | 


cylinder, with a Brinell number of 157. It was reduced 


from 114 in. to 9}4 in. in diameter at one cut, at a 


| Fig. 5, annexed. 
| stock from the larger machine will be noticed in this 
| figure, the change being due to the fact that the 


Enp View oF 12}-In. LATHE. 


spindle speed of 190 r.p.m. The feed started at 62 
spindle revolutions per inch of traverse, and was 
successively advanced through 44, 32, 22, 15 and 11 
cuts per inch. After the tool had travelled about 1 in. 
at the last-mentioned rate, the wattmeter reading 
went up from 60 h.p. to 80 h.p., an increase which 
indicated that the limit of some portion of the 
mechanism had been reached. This proved to be a 
slight deformation of the first driving shaft. The metal 
was being removed during the last cut at the rate of 
393 cub. in. per minute. As already stated, the 
machine is rated as a 15-h.p. unit for the production 
of average work, though it is clear both from the satis- 
factory cutting test and from the destruction test, 
that the factor of safety in the power range would 
allow a 20-h.p. motor to be used for heavy work. 
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The smaller lathe, known as the Ward No. 7 combina- 
tion turret lathe with covered bed, is, generally, on the 
same lines as the No. 10 machine, the major difference 


|apart from capacity, &c., being that the hexagonal 


It is illustrated in 
form of the head- 


turret is rotated by hand only. 
A difference in 


particular machine illustrated is fitted with gunmetal 
bearings, the headstock shown in Fig. | being the 
construction used when roller and ball bearings are 
fitted. An air-operated chuck is also shown on the 
No. 7 lathe, but this is not a standard fitting. The 
leading particulars of the No. 7 lathe are as follows: 
The swing over the bed covers is 16 in., and that over 
the top of the cross-slide 9 in. The longitudinal auto- 
matic feed to both the cross-slide and turret saddles is 


2068 


34 in., while work up to 44 in. in length can be admitted 
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| by airplane type radiators, fixed on the roof, and 


between the spindle flange and the face of the turret. | drives the middle axle of the front bogie through a 
The bed is 8 ft. long. With the driving pulley running | clutch and gear-box im the usual way. The front 


at 600 r.p.m., and gunmetal spindle bearings, eight 


|axle of the same bogie is driven from the middle axle 


spindle speeds are provided in both forward and /| by chains and sprockets, while the rear axle of this 
reverse, ranging from 26 r.p.m. to 536 r.p.m., but with | bogie and both axles of the rear bogie are used simply 


a” pulley speed of 1,120 r.p.m., and roller and ball bear- | for carrying. 
| integral with the engine, and there is a separate revers- 


ings, the spindle speeds range from 50 r.p.m. to 1,000 
r.p.m, 
recommended. 


For the independent motor drive, 74 h.p. is| ing gear. 
| be obtained in either direction, though the car can, at 


The clutch and gear-box are built 


This combination enables four speeds to 


The spindle has a flanged nose 7-5 in. in diameter, present, only be driven from the front, and the reverse 
and is bored to 2§ in. in diameter, except for a short is thus employed during shunting alone. All eight 
distance at each end, where it is bored to 2-75 in. to! wheels are braked by internal expanding brakes opera- 
facilitate the mounting of pilot bushes, &c. There are | ting on the Lockheed hydraulic system. 


10 feeds in both directions to the sliding and surfacing 


The wheels, which naturally form the chief point of 


motions of the cross-slide saddle, and to the turret | interest are of pressed steel with standard straight side 


saddle. 


These range from 13-spindle to 270-spindle | rims and a wide inner flange. 


The tyres, which are of 


revolutions per inch of traverse. Threads similar to| the Michelin pneumatic rail type, measure 25 in. by 


those of the No. 10 lathe can be cut with the standard | 4 jn. 


lead screw. The stop and trip mechanism is also the 
same in both cases except, of course, as regards the 
automatic action of the hexagonal turret. 

The tests carried out on the occasion of our visit, on 
the No. 7 machine were as satisfactory as those on the 
No. 10 machine, and demonstrated in a convincing 
way its ability to make full use of high-speed cutting 
tools. They were three in number, on a cast-iron 
cylinder with a Brinell number of 179. The first test 
consisted of external turning from 8 in. to 7} in. in 
diameter, the overhang being 15 in. from the bearing. 
After this another portion of the cylinder was turned 
from 7} in. to 6} in. in diameter, both tests being carried 
out with a single Widia-tipped tool mounted in the 
square turret of the cross-slide. It may be noted that 
in all the tests on both sizes of machine, the work was 
rotated in a forward direction, i.e., against the top edge 
of the tool. The third test on the No. 7 machine, was 
the boring of the cylinder with two Widia-tipped tools 
mounted on the hexagonal turret. The particulars of 
the tests are as follows :— 


> 5g Cub. 
2 ’ in. of 
z Spindle | Feea | Horse | Cub. | seta 
Test peed | in Cuts power in. of per 
No g z r.p.m per in required| Metal | sorse- 
5 Fy | for Cut. | per min. power 
nn per min. 
g 
1 415 191 26 26 08-5 3-8 
2 560 280 26 28 108 3-9 
3 385 280 26 zs 4 0 


A motor rated at 25 h.p. was used on the tests, and 
this as in the larger machine shows that the No. 7 lathe 
has a large reserve of power, so that a larger motor 
than the 7}-h.p. rating recommended can be used if 
desired. 


PNEUMATIC-TYRED RAIL MOTOR 
COACH. 

Asovut six months ago*, the Chemin de Fer de 

l'Est placed in service a number of rail coaches 


operated by petrol engines, and provided with wheels | 


fitted with pneumatic tyres, the object being to reduce 
the dead weight per passenger by enabling a lighter 
construction to be employed, and to increase the 
adhesion available, owing to the higher friction between 
the tyre and the rail. Subsidiary advantages claimed 
for this arrangement were that a smaller driving unit 
could be employed, and that braking, even under the 
worst conditions, was facilitated. 

A vehicle of this pattern has now been brought over 
to this country by the Michelin Tyre Company, 
Limited, Stoke-on-Trent, and is undergoing a series 
of trial runs on the Bletchley-Oxford branch of the 
London, Midland and Scottish Railway. 
this vehicle resembles a large motor coach, except 
that it is carried on a six-wheeled front bogie and a 
four-wheel rear bogie, this arrangement being neces- 
sary owing to the comparatively narrow tread of the 
standard rail. The centres of the wheels on the leading 
bogie are 4 ft. 3 in., and those of the wheels on the 
rear bogie 2 ft. 54 in., apart. The overall length is 
44 ft. 9 in., and the width 8 ft. 7 in., the vehicle, of 
course, being designe to run on a standard gauge 
track. Both front and rear bogie frames are of light 
box girder construction, suspension being effected 
by semi-elliptical springs and shock absorbers. The 
passenger compartment, which is 21 ft. long and 8 ft. 
wide, and has a tare weight of 5 tons, is connected with 
the front and rear bogies by pivots and self-aligning 
links, and consists of a riveted steel skeleton, the main 
members of which are of box girder construction. 
It provides accommodation for 24 passengers, with a 
luggage compartment at each end. The dead weight 
per passenger is therefore only just over 4 cwt. 

The power unit consists of a 27 h.p., four-cylinder, 
Panhard sleeve-valve engine, which is water cooled 


° See ENGINEERING, vol, cxxzxii, page 294 (1931). od 





| permanent pressure gauge, 


They have straight sides, are held against the 
flange by a removable ring, and are inflated to a pressure 
of 85 lb. per square inch. Each tyre is fitted with a 
which carries a rod so 
that an automatic warning device is operated if the 
pressure falls below 71 lb. per square inch. A spare 
wheel and tyre, which are carried on the vehicle, can 
be put on in about five minutes. The tyres are also 
fitted with an internal solid rim, which would support 
the load in the event of a burst or puncture occurring, 
the deflection under these conditions not exceeding 
fin. The life of the tyres is said to be about 20,000 
miles at present, but it is hoped that this will be 
increased. 

During the trials, a maximum speed of 60 m.p.h. 
was attained, the vibration and noise being considerably 
less than in an express train running at the same speed. 
The journey between Bletchley and Bicester, a distance 
of just under 20 miles, was run in 31 minutes with 
seven stops, as compared with the 42 minutes allowed 
for a steam train under the present schedule. Accelera- 
tion up to 50 m.p.h. was effected in about 1,000 
yards, and the car can normally be brought to rest 
from that speed in 110 yards on dry rails and in 125 
yards ander wet conditions. The coefficient of friction 
between tyre and rail is 0-6, compared with about 0-2 
for steel tyres. The adhesion is therefore three times as 
great as that of the steel wheel, and the same tractive 
effort at the rail head can be obtained with one-third 





In appearance | 


| of the weight. 





/-ERRORS IN COAL SAMPLING FROM 
WAGONS. 


Tue sampling and analysis of coal was discussed in 
considerable detail by one of the sections of the World 
Power Conference held in 1928, and also by the 
Institute of Fuel in the same year. In commenting 
upon the problems involved in ENGINEERING, vol. 
exxvi, page 811 (1928), we pointed out that both 
sampling and analysis were then receiving the active 
attention of the Fuel Research Board, with the object 
of reaching approved standards. In the early part of 
last year, the British Engineering Standards Associa- 

| tion were able to issue a specification covering both 
processes, and in commenting upon this specification 
jin Enereerine, vol. cxxxi, page 113 (1931), we 
suggested that the part which most easily laid itself 
open to criticism was that dealing with the actual 
| collection of the coal samples. It is, therefore, of 
interest to note that in a paper on “ Errors in the 
Sampling of Coal from Wagons,” read by Mr. N. 
Simpkin before the Institute of Fuel on December 9, 
| the author records the result of a number of tests to 
ascertain the reliability of the recommended methods. 
For the purposes of the investigation, work was 
confined to dry slacks typically known as 2} in., 
2 in., or 1} in. slacks, and the tests were performed 
with the object of determining whether a representative 
sample could be obtained from a loaded wagon, either 
| by the method as laid down by the B.E.S.A., or by any 
| other method, and to discover the source of such errors 
or discrepancies as might arise. In carrying out the 
| tests, samples were in general taken by two methods. 
| The first consisted in placing a scoop in the stream of 
| coal just below the end of the conveyor delivering into 
| the wagon, the scoop being moved across from alternate 
| sides and increments obtained at definite intervals. 
|The second method was to take a sample from a 
| position in the truck one sixth of the distance along a 
| diagonal, and from the bottom of a hole at least 1 ft. 
| deep. The latter is the method recommended by the 
| B.E.S.A. 
| As a result of preliminary tests, it appeared that 
| samples taken from the tops of wagons did not give 
| satisfactory results in the case of dry slacks, the per- 
centage of ash and the proportion of fines being higher 
than when the sample was obtained by the conveyor 
discharge method. In one test, twelve increments 
were taken from various points on the wagon, and 
wide variations were found as between the individual 
| enmnples. These results were found to apply whether 





| Company, 





the sampling was carried out at the colliery immediately 
after filling, or when the wagon had completed a journey. 
In drawing conclusions from the tests, the author 
stated that, in the case of dry slacks, wagon sampling 
by the method given in the B.E.S.A. specification 
yields results which are incorrect and unreliable, since 
they would tell against the seller by shewing too high 
an ash content and too much fines. He further 
stated that the only satisfactory method so far found is 
to sample the fuel by taking increments as the wagons 
are being filled or emptied. In the latter case, it is 
particularly necessary that increments should be 
taken during the whole of the unloading period. The 
fuel segregates in each wagon, coarse sizes settling at 
the bottom and sides during loading, the fines tending 
to be in the middle and on top. The interesting 
question was raised as to whether it would be possible 
to load slack into wagons so that separation of coarse 
and fines does not occur. The author did not offer 
any suggestion as to how this might be done. 


CATALOGUES. 


Air Heaters.—A list of batteries of air heaters, suitable 
for operating steam pressures up to 150 lb. per square 
inch is to hand from Messrs. British Trane Company, 
Limited, 26, Rosebery-avenue, London, E.C.1. Standard 
units are connected as required, and dimensions and prices 
are given. 

Pumps.—A catalogue of pumps designed to lift large 
volumes of water, sewage, &c., against low heads is to 
hand from Messrs. Hathorne, Davey and Company, 
Limited, Leeds. These pumps are termed Helivane and 
Contrawhirl, the first discharging radially and the 
second axially. 

Tubes.—A catalogue of iron and steel tubes, issued by 
Messrs. Wellington Tube Works, Limited, Great Bridge, 
Tipton, Staffs., contains very full lists of tubes, fittings, 
&c., for gas, water and steam services, including the 
highest pressures, also dealing with tubes for well boring 
and pipe lines. 

Boiler Water-Level Indicator.—Messrs. James Gordon 
and Company, Limited, Windsor House, Kingsway 
London, W.C.2, have issued a circular describing their 
““Igema ” instrument for indicating at a lower position 
or at some distance, the water level in steam boilers, both 
land and marine. 

Compressors.—A catalogue of a portable compressor is 
to hand from Messrs. The Hamworthy Engineering 
Company, Limited, Poole, Dorset, who construct the 
machine and carriage. A Ford petrol engine, made at 
Dagenham, is incorporated, and several patterns of 
carriages are supplied. 

Milling Machines.—Messrs. James Archdale and 
Limited, Ledsam-street, Birmingham, have 
sent us an illustrated catalogue of their 28-in. horizontal 
milling machine, made in fully-automatic or plain types. 
A full specification is given with tabulated dimensions 
and working capacities. 

Electrical A pparatus.—Two new circulars are to hand 
from Messrs. English Electric Company, Limited, 
Queen’s House, Kingsway, London, W.C.2 ; one describ- 
ing a new flame-proof switch pillar designed for use in 
coal mines and the other giving particulars of their steel- 
tank mercury rectifiers. 

Grain Cleaners.—A circular illustrating a few of their 
wide range of machines for winnowing, sorting, cleaning, 
sizing and polishing grain and seed is to hand from Messrs . 
Robert Boby, Limited, Bury-St.-Edmunds, who design 
these machines to suit large or small scale operations 
as required in home and foreign service. 

Centrifugal Pumps.—A catalogue of centrifugal pum ps 
for lifting gritty water, trade effluents, sewage, &c., is 
to hand from Messrs. Gwynnes Pumps, Limited, Ham- 
mersmith, London, W.6. These pumps are made in 
seven standard sizes with 1} in. to 6 in. connections, and 
arranged for belt or direct motor driving. 

Malleable-Iron Pipe Fittings.—Messrs. Walter Slingsby 
and Company, Limited, Woodhouse-road, Keighley, 
have issued a new illustrated catalogue of malleable- 
iron pipe fittings with extensive lists of sizes. Al!) the 
usual requirements in couplings, unions, flanges, reducers, 
branch pieces, clips, brackets, &c., are covered. 

Gear-Cutting Hobs.—A bound book, of 220 pages, 
containing technical notes, formule and particulars of 
some 2,500 hobs available for service as well as a technical 
list of gear-generating cutters, are to hand from Messrs. 
David Brown and Sons (Huddersfield), Limited, Lock- 
wood, Huddersfield. A charge of 1s. is made for these. 

Machine Tools.—Messrs. Alfred Herbert, Limited, 
Coventry, have issued a catalogue giving full particulars 
of their No. 2 capstan lathe, which they can now supply 
with roller bearings to the spindle and ball bearings to 
the feed shaft. Another catalogue dealing with a new 
inserted-tooth milling cutter, having Widia tips on the 
teeth, has also come to hand. 

Light Locomotives.—Mes The, Sentinel Waggon 
Works, Limited, Shrewsbury, have issued an interesting 
catalogue of their special locomotives for light railway 
work, such as shunting and drawing light trains at 
moderate speeds. Though the engine, boiler and trans- 
mission gear are on very similar lines in all cases, quite & 
number of variations in the general design have been made 
for home and foreign service and for special work. The 
horse powers are about 80, 100 and 200, the engine speed 
500 r.p.m., and boiler pressures 230 Ib., 275 Ib., 300 Ib. 
per sq. in. Some particulars are also given of steam rail 
cars. 
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THE STATE LINE STATION OF THE 
CHICAGO DISTRICT ELECTRIC 
GENERATING CORPORATION. 


In our previous article on the State Line Station 
we described the various developments which had 
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description of its main features for the future. The 
drawings accompanying this article on this page, on 
page 270, and on Plate XVII, show plans and sec- 
tions of the station. We may point out that Fig. 15, 
Plate XVII, is really part of Fig. 16, the two join- 
ing up on the right of Fig. 15 and left of Fig. 16. 
Again, Fig. 17, page 270, may be considered a con- 
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led up to the construction “of the large 208,000-kw. 
No. 1 unit, and closed the introductory remarks 
with a description of the co: |-handling installation. 

In this article we intend to deal with other general 
features of the plant, reserving a more detailed 
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tinuation of Fig. 16, on the right. Fig. 13 gives, on 
the left, a plan of the turbine room, and on the 
right, two plans of the boiler room at different | are a number of rooms, about 29 ft. wide, on dif- 
elevations, one at a level just above the fan floor, | ferent floors, available for storage and locker rooms. 
These can! The boiler room is separated from the turbine room 


and the other just above the boilers. 


be located easily by reference to the boiler-room 
cross section given in Fig. 14. The sectional 
elevation of the boiler room, given on the right 
of Fig. 16, also shows three different sections, 
that on the left of one of the boiler units, in the 
centre through one of the lines of bunkers, and 
on the right a section down the centre line of the 
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| boiler room between the air heaters arranged back 
to back. 

Before going into greater detail, it may be stated 
that when this plant was first considered pulverised - 
fuel firing had scarcely justified itself, while the 
general increase of pressures had only really just 
begun to make itself felt. It was finally considered, 
however, that after considerable experience in 1927 
at the Calumet station with an experimental 

| powdered-fuel boiler, its adoption was justified ter 
the State Line installation, preference being given 
to the unit-mill system. We may remind our readers 
that a description of the experimental Calumet 
boiler was given in our issue of September 28, 1928, 
page 389. As regards pressures, the Calumet station 
was operating at 300 Ib., and for State Line 600 Ib. 
was decided upon, based on the experience at 
Crawford Avenue Station, with 550 lb. pressure. 
Since then, however, more experience with higher 
pressures has been made available, and the two new 
| units being installed will work with 1,200-lb. pres- 
sure at 825 deg. F. initial temperature, reheating 
at 400-lb. pressure to the same temperature. 
| Returning now to our illustrations, it will be 
| seen that the first installation comprised six boilers 
| of 450,000 Ib. per hour capacity each. The capacity 
of these units is such that five suffice for normal 
| operation, while they may be pressed sufficiently for 
four to suffice under exceptional circumstances. 
The size of the boiler room works out at 18-6 cub. ft. 
per kw. This part of the building is 211 ft. long 
by 198 ft. wide and 104 ft. high to roof. The 
boiler settings are about 44 ft. wide, and the aisles 
between two pairs of boilers 12 ft. wide. Above the 
boilers at El. + 85-5 is a fan floor, and over this 
the main roof at El. + 103°5, on which are arranged 
the dust collectors, &c. The conveyors are at 
El. + 111, each being in a 16-ft. gallery. On the 





north side of the building and running its full length, 
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engine to a sea-going ship was made in 1854, yet 
20 years after that date comparative trials of vessels 
with either simple expansion engines or compound 
engines were still being made by the Admiralty, by 
the United States Coast Survey and by the Allan 
Steamship Company. At first, the problem of 
determining the relative efficiency of the two types 
was seldom attacked on scientific lines, and the 
was frequently confused by considering 
simultaneously various other subjects, such as steam 
pressures, superheating, steam jacketing, and surface 
condensing. Generally speaking, the compound 
engine was regarded as in the experimental stage 
in the sixties, it was almost universally adopted 
in the ’seventies, and it remained the most popular 
type of engine for ship propulsion till superseded 
by the triple expansion engine in the ’eighties. 

The doubts which long existed in the minds of 
some engineers as to the superior merits of the 
compound steam engine, found expression on many 
occasions. When, after the “Captain” disaster of 
1870, a Committee on Designs of Ships of War was 
appointed, among the questions referred to it was 
that of the machinery of warships. The few naval 
vessels which up till that time had been fitted with 
compound engines had not been very successful, 
but, after hearing the views of various eminent 
engineers, the Committee reported that the weight 
of evidence in favour of the large economy of fuel 
effected by the compound engine was overwhelming 
and conclusive. The Report of the Committee was 
issued in July, 1872, and immediately it met with 
criticism. Discussing the question of machinery, 
a writer in Naval Science for October, 1872, said 

As an engine peculiarly adapted for high-pressure 
steam, we regard the general introduction of the 
compound engine in the merchant and mail services 
and in special service ships attached to our Navy 
as only a question of time ; but that any advantage 
would be gained by its extensive adoption for our 


issue 


ships of war as strongly recommended by the | 


Committee on Design, appears to be very doubtful.” 
.That the writer in Naval Science was not alone in 
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the views he held can be seen by glancing through 
the discussions which took place after the reading 
of papers on compound engines, before the technical 
societies. Two of the most valuable of such papers 
were Bramwell’s paper entitled “‘On the Progress 
Effected in Economy of Fuel in Steam Naviga- 
tion,’ read before the Institution of Mechanical 
Engineers, at Liverpool, July 30, 1872, and Alfred 
Holt’s paper on “* Progress of Steam Shipping during 
the Last Quarter of a Century,” read before the 
Institution of Civil Engineers, in November, 1877. 
The discussion of Holt’s paper extended over four 
evenings and the report occupies 130 pages in the 
Proceedings. Holt had been an engineer before 
he became a shipowner, and was himself a pioneer 
in the use of the compound engine at sea, yet after 
ten years’ experience with it he said, “ it is a matter 
of reasonable speculation, whether the compound 
may not yet be abandoned, and a return made to 
the single-cylinder engine, modified in details to 
suit high-pressure steam.” By this term, Holt 
meant steam at about 60 lb. pressure, which had 
been declared by MacFarlane Gray in 1872 to be as 
high a pressure as could be advantageously used at 
sea. In reading the discussion, it is seldom found 
that the theoretical principles underlying the 
economy of compound engines were understood. 
Mr. (now Sir Forteseue) Flannery, however, in dealing 
with Holt’s paper, pointed out the importance of 
the reduction of the range of temperature occurring 
in any one cylinder, while Richard Sennett (1847- 
1891), then fast rising to distinction, said that the 
advantages of compound working were : (1) Reduc- 


| tion of the maximum strains in the framing, shafting 


and bearings and consequent reduction of weight 
and cost. (2) Increased regularity of turning 
moment and consequent increased efficiency of the 
propeller in the water. (3) More economical use 
of the steam in the cylinders, and consequent increase 
of power from a given expenditure of heat. 

The plan of expanding steam successively in 
two cylinders, a smaller high-pressure one, and a 
larger low-pressure one, goes back to the days of 





Watt, and was first used in beam engines long before 
the theory of heat engines was understood. The 
younger Jonathan Hornblower patented such an 
arrangement in 1781, and the following year erected 
an engine at Radstock near Bath having cylinders 
19 in. and 24 in. diameter. He was then stopped 
proceeding further, as he was infringing the separate 
condenser patent of Watt, and the idea lay fallow 
till 1803, when Arthur Woolf (1766-1837) followed 
up the work of Hornblower and built compound 
engines both in England andin France. In the latter 
country, a compound engine was called a machine de 
Woolf. Another step in compound working was 
taken in 1845, by William McNaught (1813-1881) 
who, confronted by the problem of increasing the 
power in cotton factories to meet extensions, without 
scrapping the existing beam engines, added a high- 
pressure cylinder near the crank end of the beam. 
Such an alteration to an engine was called 
‘““McNaughting,” a term which later on was 
superseded by compounding. A distinctive feature 
of Woolf engines, whether they had beams or not, 
was that the two pistons worked together in the same 
direction, and with this arrangement the steam 
exhausted directly from the high-pressure cylinder 
into the low-pressure cylinder, no intermediate 
steam receiver being required. From what has been 
said, it will be seen that the compound engine first 
made its appearance on land. In the ‘thirties and 
forties, it began to be fitted to small vessels, but 
it was not till John Elder began his work in the 
fifties that the compound engine came to be used 
for sea-going ships. His work, indeed, proved 
revolutionary. 

Elder was born at Glasgow, on March 8, 1824, being 
the third son of David Elder (1785-1866), who for 
many years was manager for Robert Napier. 
Educated at Glasgow High School, he served an 
apprenticeship to Napier, and about the age of 24 
became his chief draughtsman. In 1852, he became 
a partner with Charles Randolph and thus founded 
a firm first known as Randolph, Elder and Company, 
then as John Elder and Company, and latterly 
as the Fairfield Shipbuilding and Engineering 
Company. The partnership lasted till 1868, when 
Randolph retired. Elder himself died in the follow- 
ing year, at the early age of 45. He had, however, 
done notable work in connection with the construc- 
tion of ships and engines and is generally regarded 
as the chief pioneer of the marine compound engine. 
When in 1888 his statue in Govan Park was unveiled, 
it was said “ by his many inventions, particularly 
in connection with the compound engine, he effected 
a revolution in engineering second only to that 
accomplished by James Watt, and in great measure 
originated the developments in steam propulsion 
which has created modern commerce.” 

In January, 1853, Elder and Randolph took out 
a patent “ for an arrangement of compound engines 
adapted for the driving of the screw propeller 
The engines are vertical, direct-acting and geared. 
The pistons of the high- and low-pressure cylinders 
move in contrary directions, and drive diametrically 
opposite cranks, with a view to the diminution 
of strain and friction.” This patent was followed 
by others relating to the same subject, and in 1862 
Elder secured a patent covering three-cylinder, 
triple-expansion, and four-cylinder quadruple- 
expansion engines “for steam of very high original 
pressure.” The first set of engines constructed 
to the original patent was fitted in the 8.8. Brandon, 
which on trial was found to have a coal consumption 
of 3} lb. peri.h.p. per hour. Two years later, the 
Pacific Steam Navigation Company, whose vessels 
were employed on the west coast of South America, 
where coal was expensive, placed an order with the 
firm for fitting compound engines in the new paddle- 
wheel vessels Inca and Valparaiso. The success 
of these vessels led to the Lima, Bogota and Callao, 
of the same company, being sent home to be re- 
engined with compound engines. Of the work of 
these ships, Elder gave accounts to the British 
Association in 1858 and 1859, and it was stated that 
the Bogota’s coal consumption had been reduced 
more than 50 per cent. by the alteration. The steam 
pressure used was only about 25 to 30 lb., and some 
of the improvement in performance was due to the 
attention paid to steam jacketing. The success 





due to compounding, however, was undeniable, 
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and by 1866 Randolph and Elder had built 48 sets 
of compound engines, 18 for paddle wheels and 30 
for screw engines, most of the engines being for 
ships employed in the Pacific. 

The second steamship company to adopt the 
compound engine was the Peninsular and Oriental 
Steam Navigation Company, to which economy 
of fuel was as important as it was to the company 
already mentioned. Many of the vessels of the 
P. and O. Company were built on the Thames, 
and the task of fitting them with compound engines 
fell to Edward Humphrys (1808-1867), of Hum- 
phrys and Tennant, of Deptford. Elder had used 
cylinders placed side by side, but Humphrys 
introduced the use of cylinders placed tandem-wise. 
Beginning with the Mooltan (1861), he supplied 
compound engines to the Carnatic (1862), the Poonah 
and Golconda (1863), and the Baroda (1864). The 
fine model of the engines of the Carnatic, in the 
Science Museum, shows the type introduced by 
Humphrys. The engines were vertical and inverted 
with two high-pressure cylinders placed above two 
low-pressure cylinders, driving a two-throw crank- 
shaft. The stroke was 3 ft. With steam at 26 lb. 
pressure, the indicated horse-power was 2,442, 
and the coal consumption under 2 Ib. per i.h.p. 
per hour. By 1866, the P. and O. had ten vessels 
running with compound engines. Another company 
which achieved success with ships fitted with 
compound engines was the Ocean Steam Ship 


TABLE I 





The engines 
constructed were all of 350 n.h.p., and all were 


last of a group of Atlantic liners by which the | Spartan, Sirius, Tenedos and Thetis. 
passage was gradually reduced from eight days 
to less than six days. Of six of these vessels, a few 
particulars are given in Table I. The engines of the 
Britannic and of the City of Rome had the high- 
pressure and low-pressure cylinders tandem, but 
in the engines of the others the cylinders were side 
by side. 

The decision to try the compound engine in the 
Navy was taken as early as 1860 when the three 
wooden sailing frigates Arethusa, Octavia and 
Constance, were being converted to screw ships. 
Built in the ‘forties the ships were 252 ft. long and 
about 3,100 tons displacement. For the Arethusa, 
Penns supplied simple expansion horizontal trunk 
engines ; for the Octavia Maudslays supplied simple 
expansion return connecting rod engines, while for 
the Constance Randolph and Elder constructed 
a compound engine with two h.p. and four h.p. 
cylinders driving a three-throw crankshaft, the 
cylinders being disposed in V-form. There was con- 
siderable delay in completing the vessels, but ulti- 
mately they met in Plymouth Sound in 1865, fora 
trial race to Madeira. A start was made on the 
evening of September 30, and the race practically 
came to an end on the afternoon of October 6, when 
the ships were running short of coal. At that time 
the Constance was about 30 miles from Funchal, the of the Spartan, designed by A. E. Allen, it is 
Octavia 160 miles, and the Arethusa 200 miles. The | perhaps sufficient to say that a writer in the Annual 
report of the trial showed that the Arethusa’s coal|of the Royal School of Naval Architecture and 
Marine Engineering for 1872 said ‘“ that they bear 
| the palm for inefficiency among the compound type 
|in the Navy.” 


horizontal, but they all differed in design. The 
engines of the Sirius were the first compound 
engines supplied to the Navy by Maudslays. They 
had two high-pressure cylinders and two low- 
pressure cylinders arranged tandem with the high- 
pressure cylinders nearest the cranks, and recessed 
into the front of the low-pressure cylinders, a plan 
adopted successfully later on in the Iris and Mercury. 
With steam at 55 Ib. pressure, at 96 r.p.m. the 
indicated horse-power was 2,325. For the Tenedos, 
Elders supplied an engine with one high-pressure 
cylinder and one low-pressure cylinder, placed 
side by side. Externally the cylinders appeared 
to be the same diameter, as all around the high- 
pressure cylinder there was a large receiver, into 
which the low-pressure cylinder exhausted. The 
steam press was 60 Ib., and at 99 r.p.m. the power, 
%,018 i.h.p. Of the five vessels, the Briton proved 
the most economical. Her engines, by Rennie, had 
one high pressure and one low pressure, in between 
which was a large reheater designed by E. A. 
Cowper (1820-1893). On trial, when developing 
2,018 i.h.p., the coal consumption was 1-98 Ib. 
per indicated horse-power per hour, and when 
developing 660 i.h.p., only 1-30 lb. Of the engines 





Boiler 


Date. shi em | Tanne. | Pressure. Cite Stroke | 1.H.P Speed. | . The vessels just referred to had all been com- 

—_ Ibs. , ; pleted when the Committee on Designs recommended 

-| the fitting of compound engines in all future ships. 

1874 | Britannic . 455 5,004 70 2-48 5 4,971 13 It was, however, seer that further investigations 

2-83 were desirable, and during the course of the ne 

1879 | Arizona 450 5,164 90 1-62 5} 6,357 17-3 | eitagig I der ; nem 

2-90 year or two, trials were carried out in some gun- 

1881 | City of Rom 560 8,141 90 3-43 6 11,890 18-2 boats, first in the Swinzer and Goshawk, and then 

3-86 |. . » 

1881 | Servia 515 7.390 90 1-72 6} 10,300 17-8 in the Malladr, Shelidrake and Moorhen, some of 

sen, hate am nen = : a ‘ on nee 179 which had simple-expansion engines and some 
t | aska 5 6,032 i, . . ° . 

2-100 2 compound engines. Accounts of the trials were 

1k84 Umbria 520 8,120 110 I uJ 6 14,500 19 placed before the Institution of Naval Architects 

2-105 


Company, or Blue Funnel Line, founded by Alfred 
Holt. His three ships, Agamemnon, Ajax and 
Achilles, of 1866, had vertical tandem engines, 
with one high-pressure cylinder and one low-pressure 
cylinder, driving a single crank. The engines were 
made either by Scott, of Greenock, or by R. Stephen 
son and Company, and Holt adopted this type to 
save weight and space. His vessels traded to the 
Far East, and they were able to make the run of 8,500 
miles from England to Mauritius without re-coaling. 
With the opening of the Suez Canal in 1869, of course, 
the difliculty of direct communication with the Far 
East and Australia was considerably diminished, 
but. in view of the cost of coal abroad, the need for 
economy still remained. The effect on sea transport 
of the shortening of the passages and the improve- 
ment in the performances of steam ships fitted with 
compound engines was quickly seen, and it was 
the combination of these things which sounded 
the knell of the famous China sailing clippers. 
While the compound engine thus came into use 
during the ‘sixties for ships on certain routes, it 
made but little progress in Atlantic liners or in the 
ships of the Royal Navy. The City of Rio de 
Janeiro, engined by Elder, started running to 
jrazil in 1868, and the following year the National 
Steamship Company adopted the compound engine 
for the Italy and Holland running to New York. 
Che same year the Cunard Company used the com 
pound engine in the Batavia and Parthia, and 
then, from 1870 onwards, practically all transatlantic 
vessels were fitted with compound engines. The 
types used were those with the cylinders placed side 
by side, those with cylinders placed tandem-wise, 
and those with one high pressure and two low- 
pressure cylinders side by side, which latter appears 
to have first been used in France. All the engines 
The greatest development of the 


were vertical. 


compound engine was seen in the single-screw 
vessels Etruria and Umbria of the Cunard Company, 
which had engines of no less than 14,500 i.h.p., 
the steam pressure being 110 Ib. per square inch. 
These vessels were built in 1884, and they were the 





by Sennett, and they are summarised in Seaton’s 
Manual of Marine Engineering. In America also, 
Emery made exhaustive trials with vessels of the 
United States Coast Survey. In all these trials, 
more attention was paid to the consumption of 
feed water than had hitherto been the practice, 
thus eliminating differences that arose through 
variations in the condition of the boilers, the quality 
of the coal and the efficiency of the stoking. 

By this time, the undesirable features found in 
some of the early compound engines had been 
eliminated, and with improvements in design, 
difficulties disappeared and engines became more 
reliable. The three-cylinder horizontal engine was 
successfully used in the single-screw vessels Rover 
(1874), Boadicea (1875), and Bacchante (1876), 
the two latter having engines of 5,250 i.h.p. and 


consumption was 3-64 lb. per indicated horse-power 
per hour, the Octavia’s 3-17 lb., and that of the 
Constance 2-51 lb. Particulars of the engines of 
the Constance are given in vol. xxxiii of the 7'rans- 
actions of the Institution of Naval Architects, and 
exceptionally well-executed drawings of them are 
preserved at Fairfield. The engines undoubtedly 
showed that they were more economical in fuel than 
the engines of the sister ships, but that was their | 
only merit. They were complicated, difficult to | 
handle, unreliable on service, and of such a character 
that it was almost beyond the capacity of the engine 
room staff to keep them in any way efficient. 

The second ship in the Royal Navy to have | 
compound engines was H.M.S. Pallas, an armoured 


wooden corvette of 3,790 tons displacement. For | attaining a speed of 15 knots. All previous records 
her, Humphrys constructed a horizontal two-| were, however, broken with the machinery of the 
crank engine with tandem cylinders, the low- | fast despatch twin-screw ships H.M.S.S., Iris (1878), 


and Mercury (1879). These vessels attained the 
then exceptional speed of 18} knots, the ratio of 
horse-power to displacement being about 298, while 
the weight of machinery was only about 280 lb. 
per indicated horse-power. The were 
300 ft. long, 46 ft. wide, and of 3,750 tons displace- 
ment. They were the first vessels in the Navy 
constructed of steel, and steel was used for the 
boiler shells, the propeller shafts, and the cylinder 
liners. The engines, by Maudslay, generally 
resembled those of the Thetis and were designed 
by Charles Sells (1820-1900), head of Maudslay’s 
drawing office for half-a-century. Each engine had 
two high-pressure cylinders, 41 in. in diameter, 
and two low-pressure cylinders 75 in. in diameter, 
with a stroke of 3 ft. The boiler pressure was 
65 lb. per square inch, and at 96 r.p.m. the engines 
developed about 7,700 h.p. Before the speed of 


pressure cylinders being placed nearest the crank, 
and being fitted with trunk pistons in order to | 
obtain a sufficiently long stroke. The high-pressure 
cylinders were 51 in. in diameter, the low pressure 
994 in. in diameter, the stroke 3 ft. 3 in., and the | 
boiler pressure 32 lb. per square inch. At 78 r.p.m. | 
the engines deve loped 3,200 i.h.p., giving the ship 
a speed of 13 knots. Engines of a similar design 
were fitted in the new Indian troopships 
Serapis and Crocodile, but soon gave trouble. In 
one of the vessels, after running 31,000 miles, the 
high-pressure cylinder was found to be worn down 
i in. and the cylinder had to be rebored. Trouble 
was also experienced with the gudgeon bearings 
in the trunks and with the wrought-iron casings 
forming the cylinder jackets. Although the coal 
consumption was more or less satisfactory, the cost 
of upkeep was so great that the compound engines 


vessels 


also 


were very soon replaced by simple-expansion 18} knots was attained, several sets of propellers 
engines. | were tried. These were of gun-metal, the blades 
With the results of these experiments before| were polished and the securing nuts were covered 


by cones. The ships each carried ten 64-pounder 
rifled guns, but were unarmoured. As many 
officers considered that to go into action with steam 
at 65 lb. pressure in the boilers might lead to 


them, it cannot be surprising that naval engineers 
showed little enthusiasm for the new type of engine. 
A further trial was made in the late ‘sixties with 
the five single-screw wooden corvettes Briton, 
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Fie. 85. 


disaster, arrangements were fitted so that all eight 
cylinders could be used as simple expansion engines, 
the steam pressure being lowered to about 4 lb. per 
square inch above atmospheric pressure. 


The retension of horizontal engines in naval 


vessels for many years had been dictated by the 
necessity of placing the machinery below the water- 
line for protection. With, however, the general 
adoption of twin-screws, driven by two sets of en- 
gines, and the extended use of armour, it was found 
possible to fit vertical engines in the larger vessels, 
and thus the design of the later compound engines 
in the Navy followed more closely that of the 


engines of the Atlantic liners, many battleships | 


being fitted with the three-cylinder type. 
THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM—III. 


To those particularly interested in heat-treat- 


ment furnices of various type, the Fair offers an | 
exceptional opportunity to study the latest de-| 


velopments. We have already described some of 
the furnaces shown, and may continue our descrip- 
tion of this group of exhibits by referring to 


the exhibit of Messrs. The International Furnace | 
Equipment Company, Limited, Clement-street, Bir- | 


mingham, which, as previously stated, is to be found 


on the stand of Messrs. Shell Mex and B.P., Limited. | 
It comprises the heat-treatment furnace shown in| 


Fig. 85, above, and the reverberatory forging fur- 
nace, Fig. 86, also on this page, both oil-fired. The 
first is fired by the company’s own type of burner. 
This is situated at the back of the furnace and, in 
consequence, is not seen in the figure. The flame 
is directed into a chamber below the hearth, and 
combustion is contrclled by two disc regulators 
admitting secondary air, seen below the charging 
door, the air before mixing with the gases passing 
through a regenerative chamber. This arrange- 


ment ensures a non-scaling atmosphere, and yielJs 
& maximum working temperature with a minimum 
fuel consumption, the litter ranging in cost, with 
oil fuel at 4d. per gallon, from 3$d. per hour to | 
Maintain 120 lb. weight of parts at a temperature | 
of 800 deg. C. to 1s. 2d. per hour with 600 lb. weight 
of parts, according to the size of furnace. The 


Heat TREATMENT FurNACcE; Messrs. THE INTER- 
NATIONAL FurRNACE EquipMENT Company, LIMITED. 


|has two horizontal branches. 
these is carried through a heat deflection hood, and | 
The lower | 














Fig. 86. 


flame distribution is set to requirements by means| Heath, Birmingham. 


|of dampers reached through the small openings 
seen at the side of the furnace. A damper operated 
by a lever moving over a graduated quadrant on 
the top of the furnace enables control of the working 
atmosphere to be effected. The burner is lighted 
by means of a pilot gas jet, and the time to heat 
up from cold to 800 deg. C. varies from 30 minutes 
|to 120 minutes for the weights of metal given 
above. The oil supply is strained before reaching 
the burner, and an automatic device cuts off the 
oil in event of the air supply failing. This air 
|supply, in the example shown, is obtained from 
a motor-driven rotary compressor. Cold air is 
prevented from reaching the working chamber, 








REVERBERATORY ForGiInG Furnace; Messrs. THe INTERNATIONAL 
FurRNACE EquipMEent Company, LIMITED. 


An outline arrangement of 
it is shown in Figs. 87, 88 and 89, page 274. The 
furnace is fired underneath the lower chamber into 
which the hot gases find their way through side ports, 
a further set of ports giving admission, through 
its floor, to the upper, or preheating chamber. 
The furnace is closed by balanced sliding doors, 


| those for the lower chamber opening downwards, 
jand for the top chamber, upwards. 
| situated at the back of the furnace, is air operated, 
| the supply being derived from a motor-driven fan, 
‘running at 2,900 r.p.m., and capable of delivering 
| 60 cub. ft. of air per minute at a pressure of 18-in. 
| water gauge. 
|is of: somewhat unusual construction, 


The burner, 


It 
the 


The burner is shown in Fig. 90. 
both 


while the charging door is open by the automatic | primary and secondary air being regulated by 


formation of a gas screen. 
The reverberatory forging furnace is fired in the 
| working chamber by the inclined burner, of the 


| wheels. 


means of sliding controls operated by small hand- 
The flame is capable of very precise 
regulation, and burns right up to the nozzle, a 


Wallsend-Howden air-operated pattern, seen in| feature we do not remember to have seen before, 


Fig. 86. 


This also is lighted by a pilot gas jet. | 
The air supply is provided by a motor-driven fan,|to be inserted within the firebrick lining. 


and one which enables the end of the burner 
The 


and is delivered at a pressure of about 20-in. water | flame shows complete atomisation and is noticeably 


gauge. 


The upper one of 


so constitutes an air preheating device. 
branch discharges a certain amount of air by means 
of a rotatable perforated pipe into the furnace 
mouth. 


. . . . J 
issuing from the mouth, which contrivance ensures | the lower chamber. 


It will be noticed that the air-supply pipe | 





uniform. We understand that the burner has 
effected substantial economies of fuel in service. 
The maximum temperature obtainable in the 
lower chamber is 1,530 deg. C., and in the top 
chamber between 1,000 deg. and 1,100 deg. C. 
On the stand, however, the furnace is being worked 


This keeps the flame and hot gases from | at a more normal temperature of 1,300 deg. C. in 


A usual rate of fuel consump- 


safe and comfortable conditions to the operator. | tion is about 1} gallons per hour. 


The air supply is derived from a motor-driven fan. | 
The roller in front of the furnace mouth is carried | 


Even a very casual inspection of the Fair shows 
for what an extraordinary variety of purposes 


on sliding bars, so that its position may be adjusted | Bakelite, synthetic resins, &c., are now employed 


to suit the length of work being handled. The 
furnace shown in the illustration is suitable for 
heating bars for drop forging work, either 2 in. in 
diameter or 2 in. square. This material’ can be 
handled at the rate of 3 ewt. to 4 cwt. per hour, 
and a temperature of 1,450 deg. C. can be obtained. 
At maximum output, and with a temperature of 
1,300 deg. C., 
8 lb. of steel heated. 


Another furnace on the stand of Messrs. Shell 


Mex is a double-chambered tool-hardening furnace | 
. a | 
made by Messrs. Alldays and Onions, Limited, Small 





|them from the prepared powder. 


the oil consumption is 1 lb. per| 


in engineering, as well as in commercial and domestic 
life. Near a group of the stands displaying these 
moulded products, of which it may be remarked in 
passing there were some really beautiful examples, 
there is in operation a plant for manufacturing 
This plant is 


made by Messrs. T. H. and J. Daniels, Limited, 


Stroud, Gloucestershire, and is illustrated by 
Figs. 91, 92 and 93, page 275. The first machine, 


Fig. 91, is a power-operated pre-forming press. A 
common practice hitherto in making moulded 
products has been to pour the powder, in measured 
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quantity, direct into the mould, 
towards waste and mess. The pre-forming press 
automatically measures out the required quantity 
of powder and compresses it into solid circular 
discs, irregular forms, or rings, which can be stored 
and are then available for moulding press. The 
press has a machined table the face of 
which slides a powder measuring box mounted on a 
radialarm. In the centre of the table there is, when 
discs are being made, a circular hole forming the 
mould, the bottom of which is provided by the end 
of a vertically-adjustable spindle, by means of which 
the depth can be varied, a wedge being employed 
for giving fine regulation. Where rings are required 
the spindle is formed with a small central projection. 
The spindle acts also as the ejector fer the pressed 
tablets and is operated by the cam gear seen at the 
right of the figure. The die is actuated by a variable 
stroke eccentric, the travel of which determines the 
degree of hardness of the tablet. The plunger is 
of hexagonal cross section to prevent any twisting 
of the die when irregular shapes are being pressed. 
[he machine is belt«iriven and requires 4 h.p. 
When the flywheel is running at 120 r.p.m., 1,800 
tablets per hour can be produced, with a maximum 
diameter of 14 in. and a maximum depth of } in. 
The powder is carried in a hopper holding about 
14 Ib., and from thence falls into the measuring box, 
which, in sweeping across the table, fills up the hole 
with powder, and then levels it off flush with the 
table top. The plunger then descends and on its 
return stroke the pressed discs are ejected and fall 
down the chute in front of the machine. No heat 
is used in forming the tablets. 

The moulding press, into which the 
prepared tablets are introduced has, on the contrary, 
heated platens, the necessary change from powder 
to homogeneous solid requiring exposure to a high 
temperature for several minutes. As will be appa 
rent from the figure, the press is hydraulically 
operated and electrically heated. The temperature 
is thermostatically controlled and is maintained 
at 340 deg. F. The platens require about 70 minutes 
to heat up to this figure and need 1} kw. each for the 
purpose, but when once the necessary temperature is 
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obtained a very small amount of current only 
is required. The press is double-acting. The ram is 
8 in. in diameter on the underside, but is reduced 
to 7 in. on the top side, i.¢., it has an annular space 
of 4 in. wide, to yield a positive stripping action on 
the down stroke. The stripping bars will be noticed 
arranged in grid fashion underneath the bottom 
platen. They support rods, according to the number 
of moulds being used, which eject the moulded parts 
from the dies as the plate n descends. The available 
load on the platens when a pressure of 3,360 Ib. 
per square inch is used on the bottom of the ram, 
is 7 tons. 

Phe 
pumping 
a base plat 


derived from the automatic 
in Fig. 93. This is mounted 
separate from the presses, and is 


is 


pressure 


set shown 





{driven by a Mawdsley squirrel-cage motor of 
13-5 b.h.p. running at 1,450 r.p.m. There are two 
horizontal pumps driven from a single crank-shaft, 
of 2}-in. stroke, to which the power is transmitted 
by worm-reduction gear, the crank speed being 
}100 rpm. Oil the working medium, and is 
|contained in a tank in the baseplate. One of the 
| pumps has a ram 1 in. in diameter, and by 
|means of by-passing trip gear can be adjusted to 
work at any pressure between 200 Ib. and 800) |b. 
| per square inch. The other pump has a ram ft in. 
lin diameter, and can be arranged to trip at any 
| pressure between 2,240 lb. to 4,480 lb. per square 
linch. When the ram of the press is being raised, 
both pumps work together, with a combined delivery 
of about 460 cub. in. per minute. The low-pressure 
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Fie. 93. Compounp Hypravtic Pump; Messrs. T. H. ann J. Danrecs, Limirep. 


pump is tripped out at about 800 Ib. per square inch, | made in other sizes, and with more than two’ 
ind the high-pressure one is left to put the final| cylinders, and from its automatic regulation should 

squeeze on the mould in the press at a pre-determined | prove useful for other purposes than that for which 

pressure. When this is reached, the pump is| it is fitted in the example described. 

tripped out and continues to run idle, no more oil| An interesting exhibit, in the form of a strip 

being delivered to the press cylinder. When the | coiling and uncoiling machine, is shown by Messrs. 

il is released from the cylinder, which is done by| Brookes (Oldbury), Limited, Oldbury. Metal strip, 


the lower lever of the two seen in Fig. 92, and the| either ferrous or non-ferrous, is often, for various 
pressure therefore drops, the trip gear aut ymatically | reasons, annealed before final reduction in the rolling 


The upper control lever opens either | mill, and for the purpose of annealing is coiled so as 
press rain 


resets itself. 
of the 


side to pressure. The pump is! to be in a more suitable form for the furnace. The 
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HypraAv.Lic Press ror MovuLtpEep PRopvcts ; 
Messrs. T. H. anp J. Dantes, LIMrrep. 


machine, illustrated in Fig. 109, page 284, will deal 
with strips of a maximum width of 18 in. and a 
maximum thickness of 3 in. It is of the three-roll 
type, arranged for individual motor drive, and 
delivers the coils at the floor level. The strip is 
sometimes required in a close coil, sometimes in an 
open one, in both cases, of course, the formation 
is that of a spiral. In order to form an open coil, 
the machine is provided with a ratchet device which 
alters the position of the bottom roll so that the 


|diameter of the coil is automatically increased as 


required by the spiral formation and at a proper 
rate relative to the uniform speed of the rolls. 
This gear is seen at the right hand of the figure. 
Near it is a handwheel, which, when used, trips 
out the ratchet gear and controls the bottom roll. 
This enables the coils to be finished with a straight 
end, so meeting a requirement for the rolling mill, 
since opening out a coil of heavy gauge after an- 
nealing to provide a preliminary feed to the mill is 
generally a difficult matter. A feature of the 
machine is that, if preferred, the annealed strip 
can be completely uncoiled before re-rolling. This 
is effected by the provision of a fourth roll, on the 
outgoing side when the machine is reversed. The 
use of four rolls for straightening plates is well 
known, but is a novel application for uncoiling. 
Another feature of this machine is that the rollers 
in the bottom cradle, on which the coil is received, 
are rotated. This motion assists the feed of the 
strip through the coiling rolls. The rollers can be 
adjusted in height to suit the size of coil being 
rolled, and have also independent adjustment so 
that the completed coil can be automatically tipped 
out on the floor if required. 

The small guillotine shears illustrated in Fig. 94, 
page 276, is also shown on Messrs. Brooke# stand. 
It will trim plates up to 4 ft. by } in. thick, and is 
of the geared under-crank type, arranged for belt 
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drive. The hold-down is notable for being provided | 
with pins fitted with rubber compensating buffers. 
It is operated through an overhead rocker shaft 
actuated by a cam on the crankshaft, the timing 
of the cam ensuring the automatic closing of the 
hold-down just before the cut begins. The pressure 
on the hold-down is adjusted by a single nut on a 
push rod. The countershaft unit is particularly 
compact. The beam works in long guides provided | 
with adjustable gibs. A striking photograph of a} 
large under-crank guillotine shears, having blades 
12 ft. long made in one length is shown. This is} 
automatically lubricated throughout. 

An interesting new design of cold-sawing machine | 
forms one of the two exhibits of Messrs. 8. Russell | 
and Sons, Limited, Bath-lane, Leicester, and a view | 
of it is given in Fig. 95, annexed. An important | 
feature is the arrangement of the controls, which | 
are, even to the trip setting, all grouped together | 
behind the saw disc, so that there is no need for | 
the operator to be exposed to flying chips, &c., a| 
not uncommon risk with present-day high speeds 
and feeds. The machine is known as the HDV 20) 
type, and is capable of cutting joists 12 in. by 
4} in. and bars 6} in. in diameter or 6} in. square. | 
The rate of cutting is indicated by the fact that a | 
bar 3} in. in diameter can be cut in 25 seconds. The 
drive consists of a 7}-h.p. motor running at 
965 r.p.m., and is transmitted through a four-speed | 
gear-box giving a range of peripheral speeds of | 
35, 55, 70, and 90 ft. per minute. The changes 
are obtained by movement of the hand-wheel 
seen immediately under the motor. The saw 
spindle is driven from the main shaft by, first, a | 
steel worm meshing with a phosphor-bronze worm | 
wheel, and secondly, by double helical gears. | 
These all run in totally-enclosed oil baths. The rate | 
of feed may be changed while the saw is actually | 
cutting, by means of the lever above the large | 
hand wheel. There are five rates, ranging from | 
fe in. to 10 in. per minute. The quick-return | 
motion is notable for its speed, which appears to be | 
much higher than has hitherto been considered 
permissible. It is actuated through an efficient 
form of internal expanding clutch. Both the feed | 
and quick-return motion gearing is totally enclosed 
in the main gear-box at the end of the bed casting. | 
The gearing for feeding the saw to the work is| 
arranged in a unit easily removable from the main 
box. Automatic trip motions are provided to the 
cutting traverse, the quick return being engaged on 
completion of the cut. 

Che bed has two wide slides, and the saddle is 
s” designed that the saw blade does not overhang 
the bed by more than about 1} in. The large 
hand wheel shown in the figure is provided for 
hand-setting the saddle. Ball washers are fitted 
to take up end thrusts. The vice is particularly 
substantial in design. It double V-rollers 
for advancing the stock for, say, repetition cutting. 
These ore driven from the first motion shaft and 
advance the stock at the rate of 30 ft. per minute. 
As will be seen in the figure, these rollers are carried 
on a slide actuated by a pedal, so that they may 
be disengaged when the stock is gripped in the vice. 
Che top block of the vice is moved by a large- 
diameter hand wheel, mounted loosely on the nut 
of the actuating serew. The nut is formed exter 
nally with a large pitch thread, so that a number 
of blows may be imposed on the screw, by the 
partial rotation of the hand wheel, when gripping or 
loosening the stock. The bottom block of the vice 
ean be traversed horizontally by a screw, so that 
it may be used, when a joist is being cut, to keep 
the bottom flange square and firmly against the 
face of the cclumn. The guard 
chip breaker. The cooling fluid is pumped from a 
sump in the bottom of the box bed, and is filtered 
before delivery. ‘The machine can be arranged for 
one peripheral speed only, this form being suitable 
for in connection with structural work, in 
which the steel used is generally all of one quality 
snd variaticn in peripheral speed is, therefore, not 
Russell's other exhibit 
larger saw of a different and somewhat earlier type. 
it will cut joists up to 24 in. by 74 round bars 
up to*124 in. in diameter, and square bars up to 
[14 in. side. It is driven by a 12-h.p. motor. 

Messrs. Igranic Electric Company, Limited, 147, 
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Queen Victoria-street, London, E.C.4, are exhibit- 
ing a number of types of self-acting control gear 
for both direct and alternating-current motors. 
These include the triple pole magnetic overload 
relay shown in Fig. 96, opposite, which, in addition 
to affording protection against excessive overloads, 
includes an instantaneously operating release, which, 
it is claimed, will prevent polyphase motors from 
being burnt out should an interruption occur in oné 
phase of the supply. 
. wound with enamelled wire, which are secured 
between two plates, the latter being fixed to the 
supporting panel. Inside each coil is an iron plunger, 
which, as will be seen, is surmounted by a mush- 
When the motor at rest 


col 


room-shaped weight. 


Is 


MESSRs. 


The relay consists of three 


S. RussELL AND Sons, LIMITED. 


these weights rest on the arms of an insulating 
plate, one edge of which is in contact with the 
trip of a switch, through which the control circuit 
of the motor contactor passes. This switch is visibk 
at the top of the frame. Directly the starting con 
tactor closes, however, the “‘ kick ’ 
the coils, one of which is connected in each phase. 
causes the plungers to rise and to remain up 
long as the motor is running properly. Should one 
of the phases fail, the corresponding coil will b 
de-energised, the plunger will drop, and the corr 
sponding weight striking one edge of the plat 
will trip the switch in the control circuit irrespectiv' 
of the load. Each coil and plunger, in fact, act> 
as an independent “no-current * relay. Similarly 


’ current throug! 
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and the plungers can be 
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adjusted by raising or 
lowering the dashpot. 
In the event of an excess 
current occurring in one 
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Foop-Processtnc Retort; Messrs. G. A. Harvey AnD 
Company (Lonpon), LIMITED. 


line, the pull on the 
armature plate will be 
proportional to that ex- 
cess current plus the 
pulls exerted by the 
normal full-load current 
in the other two phases. 
The relay will trip when 
a 25 per cent. overload 
occurs in all three phases 
for two minutes, and 
when a 100 per cent. 
overload persists for 15 
seconds. The time lag, 
however, prevents the 
500 per cent. overloads 
which occur at starting 
from operating the trip, 
so long as they do not 
last more than | second. 
The same firm are 
also showing their induc- 
tive time limit control 
panel,* which has been 
designed for use on steel- 
mill auxiliaries, as well 
as three types of brakes, 
which are applied by 
springs and _ released 
either by magnets or by 
a squirrel-cage motor. 
The exhibits on the 
stand of Messrs. Wild- 


if one phase is open-circuited at starting, only; Barfield Electric Furnaces, Limited, Elecfurn Works, 
two of the plungers wil! be drawn up and the switch North-road, Holloway, London, N.7, include ex- 
/amples of their vertical and horizontal hardening 


will fail to close. 

In the event of an overload occurring, the lower 
ends of all three plungers will attract a common 
armature plate, to which an oil dash pot time lag 
is attached, and if the overload is maintained, a 
plunger in the latter will rise sufficiently to cause 
the switch to trip by lifting the plate mentioned 
above. The air gap between the armature plate 


|readers of ENGINEERING. 





furnaces, the details of which will be familiar to 
It may, however, be 
recalled that these furnaces incorporate an electro- 
magnetic indicator, which enables the operator to 
ascertain the exact moment when parts of carbon, 


* See ENGINEERING, vol. cxxxii, page 709 (1931). 
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carburised and low-alloy steels should be quenched. 
The firm’s pit-type furnace with forced air circula- 
tion, which has already been described in these 
columns, is also on view. This furnace is now 
fitted with a Wild-Barfield-Foster charge-progress 
recorder and automatic temperature controller, 
which not only controls and records the furnace 
temperature, but also the progress of the charge, so 
that the operator is notified when the desired tem- 
pering temperature has been reached. This instru- 
ment, a view of which appears in Fig. 97, it is 
claimed, overcomes the difficulty which has always 
existed of ascertaining when a charge has reached 
the desired temperature, a difficulty which is in- 
creased at low temperatures when colour is no 
guide. To obviate this it has, in the past, been 
customary to leave the work in the furnace for a 
considerable period, a practice which leads to an 
unnecessary consumption of energy. 

The furnace fitted with this recorder is heated by 
two groups of elements, with a total loading of 12-6 
kw., enabling a maximum temperature of 700 deg. C. 
to be obtained. These groups are arranged so that 
both can be connected in parallel, or so that one can 
be cut out, thus giving full and half-heat, respec- 
tively. The natural convection currents are aug- 
mented, and the rate of heating and the output of 
treated material are increased by a fan, which 
circulates air over the elements and round and 
through the charge, which is usually placed in a 
cylindrical container of non-scaling metal. Two 
thermocouples, one of which is placed in the 
heated zone near the charge and the other immedi- 
ately above the fan outlet, are also provided. The 
recorder incorporates a synchronous clock, which 
drives the chart and causes the chopper bar of the 
recording mechanism to be pressed down on to the 
swinging pen at 10-second intervals, so that a mark 
is made through an inking ribbon at the appropriate 
place on the chart. The depression of the chopper 
bar also closes, maintains or opens, according to 
the furnace conditions, the appropriate relay 
circuit, so that the contactors in the heating circuit 
are operated and the whole or half the elements 
are switched on or off. This is effected through a 
mercury switch, which is operated by a cam, and 
only functions when the recorder is connected to 
the thermocouple at the fan outlet. 

In normal operation, for instance, the time switch 
is set to start the furnace about one hour before it is 
required to take the first charge. The operation 
of the chopper bar then depresses the needle so 
that both relay contacts are closed and full heat is 
switched on. When the pre-determined working 
temperature is reached, the position of the needle 
has altered, so that when the chopper bar is de- 
pressed the contact of one of the relays is moved to 
its off position, with the result that the contactor 
connected to it is opened and half the heating 
elements are switched off. The heat in the furnace 
being uniform both thermocouples are now at the 
same temperature, and this is indicated in red and 
black, respectively, on the recorder chart. 

The effect of inserting a charge under these con- 
ditions is to cause a temporary reduction in the 
furnace temperature, this being shown by an 
appropriate change in both curves on the chart. 
As, however, the temperature at the fan outlet 
recovers more quickly than that in the neighbour- 
hood of the charge, owing to the absorption of 
heat by the latter, the subsequent traces of the two 
curves do not at first coincide as they did when the 
furnace was being heated up. In a particular case, 
for instance, the furnace temperature dropped from 
505 deg. C., the figure required for treating certain 
aluminium alloys, to 450 deg. C., when the charge 
was inserted, but while the temperature at the fan 
outlet recovered to its original figure in half an 
hour, that of the charge did not rise to the same 
value until some three quarters of an hour later. The 
re-coincidence of the two curves is, therefore, an 
indication that the charge has reached the desired 
temperature and that it can be removed, or that 
soaking can begin. 

The main advantage of an industrial exhibition 
to the manufacturer and the consumer is the oppor- 
tunity it gives the former, when he has extended the 
range of his products, of bringing that extension 





to the notice of the latter. An illustration of this is 
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found on the stand of Messrs. G. A. Harvey and Co. 
(London), Limited, Woolwich-road, London, S8.E.7. 
This firm has so long been identified with the 
production of perforated, stamped and embossed 
sheet metals, wire-work, &c., that, as we observed 
at the Fair, there are engineers who have not 
realised that it has of recent years laid down plant 
for the manufacture of tanks, stills, condensers and 
similar vessels for a wide range of industrial pro- 
cesses. It was clearly impossible to display the 
larger products, such as oil-storage tanks or frac- 
tionating towers, but the horizontal processing 
retort shown on the stand and illustrated in Fig. 98, 
page 277, is a representative example of the smaller 
work, This type of retort is used in the food-canning 
industry, the choice between it and the vertical 
type being determined by the handling arrange- 
ments available, Welding is largely employed in its 
construction. In the hinged doors, for instance, 
which have replacec the older cast-iron design, 
the shell is stiffened by T-iron bands welded on. 
These, when the retort is finally installed, are 
covered by lagging and steel sheeting. The retort 
is subject to internal pressure, the purpose for which 
it is used being that of heating cans containing 
foodstuffs to the necessary temperature for initial 
cooking. It is steam operated, as is indicated by 
the steam temperature recorder seen in the figure. 
The smaller dials indicate water temperature and 
pressure. Messrs. Harvey's exhibit also comprised 
examples of one of their more recent activities in 
the shape of steel filing cabinets, cupboards, storage 
bins, &c. The firm’s range of perforated and 
ornamental metalwork, and wire woven cloths as 
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Messrs. GENERAL EvLectric Company, Limirep. 


displayed on the stand, provides an excellent illus- 
tration of the high standard that has been reached 
during 60 years experience in this class of work. 

A visit to the stand of Messrs. George Ellison, 
Limited, Perry Bar, Birmingham, provides a good 
opportunity of inspecting what this firm is doing in 
manufacturing reliable switchgear of small and 
medium current-carrying capacities. This year a 
number of types of oil circuit-breaker capable of 
dealing with currents of from 15 to 1,500 amperes 
are being shown, as well as air-break gate-end 
switches for mines and high-tension cubicle and 
truck-type units. The switch-fuse for overhead 
lines, which was dealt with in ENGINEERING a 
short time ago, is also on view, together with a 
number of different types of controllers and starters. 
As most of these, however, are already familiar to 
our readers, we shall confine our description on 
this occasion to an account of the Bantam star- 
delta starter for squirrel-cage motors which is illus- 
trated in Figs. 99 and 100. 


This starter consists essentially of a manually, 


operated change-over switch, the contacts of which 


are immersed in oil and which is fitted with over- | 


load and no-volt releases. The body of the casting 
in which the switch housed is made in two 
parts with a horizontal machined joint. The lower 
portion carries the contacts, terminals and overload 
releases, while to the upper is attached the handle- 
operating mechanism. As this portion is removable, 
the connecting up of the cables and the replacement 
of the release coils are facilitated. The oil tank, 
which is placed below the starter body and is fixed 
to it by swing suspension bolts and nuts, is also 


is 
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a casting. The fixed contacts of the switch are 
carried on stiff spring fingers, the blocks being 
shaped to ensure good line contact, while the moving 
contacts, which are similarly designed, are arranged 
|to give a wiping action; the breaking distance is 
lalso greater than is usual in this type of switch. 
| Both sets of contacts are easily removable, and no 
| flexible connections are used. The handle is 
| provided with interlocks, so that the switch must 
be operated in the correct sequence, the motor 
being first connected in star and then, when it has 
run up to speed, in delta. In the running position, the 
handle is * free,”’ so that the contacts cannot be 
held closed if the automatic releases operate. All 
the steel parts used in the construction of this 
switch are Sherardised. 

The two or three overload releases, with which 
the switch can be provided, are fitted with inter- 
changeable coils and the Ellison “ triple-valve *’ time- 
lag. This time-lag restrains the action of the trip, 
so that the releases do not operate on overloads of 
less than a predetermined duration. At the same 
time, it ensures that the trip does not function 
during starting. It consists essentially of a dashpot 
which screws into a boss on the starter body and 


























MARCH 4, 1932. ENGINEERING. 279 


EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 





























Fie. 104, Fre. 105. 
Fig.106. Fig.W8. 
Hinged, & MITT 
EFFICIENCY, AND POWER FACTOR CURVES Be es Lica. g 





$HP AC. SPLIT-PHASE MOTOR, 



















or 
a Power Fac Tued Hobs. 
4 Case Iron 
: Elfictiency/ Te. 
6},8 senile 
~ 
Sst Heaters 
ne ie 
»o¥ 
STS Oven Space 
ba & 
2]; Oven Boostéi : J 
<7 é y = SS Element a 
DS 
| nim eo , SQ Supply ‘ 
25 75 700 7 Plate Warming KC Plate Warmang 
9170) Percentage of Fidi Load Output. Cupboard \ Cupboard 
“ENGINEERING” — 
Fies. 104 to 106. FractionaL Horsz Power = ' 
Moron; Messrs. GENERAL ELEotrric COMPANY, d 
LIMITED. 
Oven Pilot Light Oven Pilot Light 


Change-over Switch 
“ENGINEERING 


can be adjusted to give the necessary delay action. Change-over Switch 
A plunger attached to the core of the solenoid slides 
in the dashpot. These trips can be set to operate 
at any load between full load and 100 per cent. 
overload. The no-volt release consists of a solenoid 
with a spring plunger, which is held down when 
the pressure is on and strikes the trip with a positive 
action when the pressure fails. It is claimed that 
it will release the starter, even if the voltage falls 


Fias. 107 anp 108. Herat-StoraGe Cooker; Messrs. GENERAL EvLecrric Company, Limirep. 


|accessible corner screws enable this tray to be 
adjusted, so that it is level with the floor. 

On the same stand are a number of alternating 
and direct-current motors with outputs ranging 


low, non-extensible type and includes 132-kv., 
300-ampere oil circuit-breakers and rotary isolating 
switches, the latter being arranged so that a chopping | 
action is imparted to each blade as it enters or 





gradually. If desired, an isolating switch can be 
mounted in an enclosure above the starter, while 
an ammeter, to which connection is made by plug 
contacts, can also be provided. 

It may be added that Messrs. Ellison Insulators, 
Limited, a subsidiary of the above firm, are showing 
specimens of their synthetic resin-varnish product 


leaves the fixed contacts. 

With the present methods of office-building con- 
struction it is desirable to lay the conduits for the 
various electrical circuits at an early stage, although 
at that time it is, of course, impossible to say whether 
a floor will be let as a whole or in parts. To meet 
these contradictory requirements, Messrs. General 


from ,', h.p. to 1 h.p., which form part of the wide 
range of small machines made by this firm. For 
outputs up to and including } h.p., these motors 
are of the Universal type and their performance on 
alternating current is said to equal that on direct 
current. Above } h.p., direct-current, single-phase 
|and polyphase alternating-current machines are all 





“Tufnol,” which is made up in tubes, sheets and 
bars, and is used for gear-wheels and other compo- 
nent parts. Tufnol is made with either a paper 
or a fabric base, depending on the use to which it 
is to be put, while the tubes are moulded after 
being rolled—a process which, it is claimed, greatly 
















Electric Company have designed the cable-separating | built. An illustration of a ,'; h.p. Universal motor 
box which we illustrate in Figs. 101 to 103. It is | is given in Fig. 104, while the general construction of 
proposed that boxes of this type should be installed | the range will be clear from the photograph of the 
at each point where the cable runs cross, and, as | dismantled parts reproduced in Fig. 105. As regards 
they measure 9} in. by 9} in. by 2} in., ample room | design, all the motors are of the dirt-proof type, 
is left in them to work on the cables. They contain though totally-enclosed machines can be supplied. 
increases homogeneity and, furthermore, possesses | the removable interior shown in Fig. 102. This |In the Universal motors, wick-lubricated sleeve 
the advantage that no outside coat of varnish is | enables channel-ways to be formed for the three | bearings are fitted, while the induction and direct- 
necessary. Such tubes can, therefore, be sawn or | separate groups of wires required for the lighting, | current machines are equipped with either ball or 
machined without their electrical properties being | power and telephones, which are brought in|sleeve bearings. The parts of all the alternating- 

through 1-in. conduits. These channel-ways can | current and direct-current types are strictly inter- 


impaired. 
The main exhibit on the stand of Messrs. General | be fitted with bridges and openings to enable the | changeable. In the case of the single-phase motors, 


Electric Company, Limited, Magnet House, Kings-| wires to be run in any desired direction, and to|a resistance which reduces the current at starting 
way, London, W.C.2, is a demonstration of Osram} keep each class separate from the others in| is housed inside the machine. This resistance also 
lamp manufacture, in which some of the latest | accordance with the regulations. To bring the | acts as a fuse, and thus safeguards the winding in 
machinery designed for this purpose is utilised. | Sockets up to the surface of the floor after the box | the event of prolonged stalling. A centrifugal switch 
We are proposing to deal with this in a forthcoming | is in position, the adjustable lid, shown in Fig. 103, | which automatically cuts out the split-phase wind- 
issue. In addition, there is a well-arranged display lis used. This consists of three parts: The lid ing when the motor has run up to its proper speed 
of fractional horse-power motors, lighting fittings, | proper, which is screwed to and overlaps the top/|is also fitted. All the motors will develop the 
household appliances, and telephone and signalling | of box, a round cover, which closes the opening in | actual brake horse-power marked on the name plate, 
apparatus, while outside the main building a the lid and is also screwed to it, and an adjustable |and their performance at different loads will be 
substation of the type supplied to the Central | tray with a circular flange on the under-side, which | gathered from the curves in Fig. 106, which apply 
Electricity Board has been erected. This is of the fits outside the flange on the lid. Four easily! to an }-h.p. single-phase machine. 
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The same firm are showing a gramophone motor 
of the induction type, which has been designed for 
pressures between 100 and 125 volts and 200 
and 250 volts, respectively, and for frequencies 
between 40 and 60 cycles. This develops sufficient 
power to ensure that the turntable, which is driven 
through a worm, will run at a constant speed under 
varying load conditions and will be unaffected by 
slight changes in voltage. Being of the induction 
type, it is claimed that it causes no interference with 
radio circuits, while an earthing terminal enables all 
metal parts to be earthed, and thus increases the 
safety of operation. A completely automatic start- 
ing and stopping switch is provided, which will 
operate on any record with a run-off groove. When 
the pick-up or tone arm is moved to the outer edge 
of the record the motor is switched on, and is auto- 
matically switched off when the end of the record 
is reached. This switch also operates a brake, 
which engages with the inside rim of the turntable 
and thus brings the latter to a standstill at once. 

Reference may also be made to the Magnet 
heat-storage cooker, which has been specially 
designed for use in rural districts, where the trans- 
mission costs are high, or in areas where the ordinary 
types cannot be employed owing to the load on the 
distributors. The front of the cooker, which is 
illustrated in Figs. 107 and 108, on page 279, 
consists of a one-piece frame casting to which 
an angle-iron trame supporting the sheet-metal 
back and sides is bolted. The hob is composed 


of glazed porcelain tiles, which are carried in a | 


vitreous enamelled cast-iron surround. In the 
centre of this hob is a cast-iron block weighing about 
130 lb., which is bifurcated so as to provide two 
7 in. by 44 in. hot plates and is fitted with two 
250-watt heating elements. The underside of this 
block is used for heating the oven and, to reduce 
the thermal losses to a minimum, it is insulated from 
the casing, being held in position by two corner 
chains. The space round the block is insulated 
with 6 in. of slag wool, while a filling of the same 








| 
| interest. The first of these is a metal window frame 
fitted with the firm’s patent friction pivot, which 
eliminates the usual perforated stay registering with 
a fixed peg, the objections to which are well known. 
The firm’s friction pivot is adaptable equally to 
windows swung either horizontally or vertically, and 
in effect constitutes a friction brake, the brake pad 
being of a non-metallic asbestos compound. The 
pressure between the braking surfaces is obtained 
from a spring, adjustable for compression, and the 
whole mechanism is neatly enclosed in two small 
discs, one on each hinge point. The second exhibit 
to which attention may be directed consists of 
pressed-steel stairs, which, although constructed 
of light material, are capable of carrying very heavy 
loads. These stairs, with corresponding _ steel 
platforms, lend themselves particularly well to 
erection in the early stages of steel-frame buildings, 
thus enabling the builder’s work to be carried out 
without the necessity for the usual temporary stairs. 
The flights can be supplied to any width between 
stringers, and with any size of tread and riser to 
suit the requirements of a particular building. The 
third interesting exhibit consists of a range of steel 
drums for a wide variety of purposes, the most 
noteworthy being possibly drums made from Firth’s 
stainless steel. In these drums, all seams are 
welded, and the body being reinforced with mild steel 
hoops and end copes. They are used for the 
| transport of acids and other liquids for which ordin- 
| ary mild steel is unsuitable. 

Messrs. Thos. Firth and John Brown, Limited, 
Atlas and Norfolk Works, Sheffield, are showing 
Staybrite steel in the form of sheets and castings 
for all domestic and engineering purposes, the 
exhibits ranging from the buckets for the water 
turbines, described on page 95 ante, to sleeve links. 
Examples of nitralloy steel are also being exhibited. 
This steel has recently been fully described in our 
columns. 
| An automatic safe-load indicator for cranes is 
being shown by Messrs. George Salter and Company, 








material 4 in, thick surrounds the oven, the latter | Limited, West Bromwich. ‘This can be fitted to any 
being made of one piece of sheet metal forming a| crane by removing the top sheaves of the mast 
cube of 14 in. sides. The amount of heat! and substituting the indicator. The apparatus 
transmitted from the block to the oven is controlled | gives a preliminary warning in the form of a red 
hy a bafile plate. | signal light when the maximum safe load is being 
The principle of the cooker is that it provides a | approached, followed by a final warning on a bell 
steady and continuous load on the mains of only | or hooter when the maximum safe load is actually 
500 watts. This energy is stored up in the block, | reached. An automatic record is also made in a 
the upper surfaces of the two portions of which | sealed portion of the instrument of any overload. 
can be used as hot plates, while, as already explained, | The same firm are exhibiting Morse taper sleeves 
the lower surfaces heat the oven. A two-part hinged | of spring form for use with drills or reamers with 
and balanced lid covers the storage block when it is | broken tangs. It is stated that these sleeves grip 
not in use as a hot plate, and thus assists the reten-| the shank firmly and truly and that they can be 
tion of heat. If it is desired to heat the oven | removed after use by a slight turn to the right. 
quickly, a 500-watt element in the base can be| Messrs, English ” Steel Corporation, Limited, 
switched in, but at the same time the storage block | Vickers Works, Sheffield, are showing a number of 
is cut out, so that the maximum loading is not | exhibits on different stands, one of the most striking 
exceeded. It is claimed that as the consumption being a drop-forged crankshaft weighing 1,876 Ib. 
is only 12 kw.-hrs. a day, and the load factor is | This is exhibited on the stand of the Association of 
100 per cent., the cost of energy should be much | Drop Forgers and Stampers, and is a duplicate of 
less than for cookers of the ordinary type. those used on the engines of the airship R.101. 
Messrs. The Heatly-Gresham Engineering Com- | [¢ js claimed to be the largest drop-forged crank- 
pany, Limited, Letchworth, are showing examples | shaft ever made, and is 10 ft. 3 in. long. The 
of their Rational oil engines, several of which have | throw is 6 in. Another interesting exhibit on the 
been previously described in our columns. They | same stand is a four-start worm made completely 
ure also showing lighting and pumping sets, vacuum | py drop forging, including the thread. The Cor- 
exhausters, and a range of castings, stampings, and poration are also showing the Vickers-Coats torque 
pressings. It is interesting to note that the firm | converter in conjunction with Messrs. Hudswell, 
claim to possess the largest deep-drawing press in | Clark and Company, Limited. This converter was 
the country. The press is capable of exerting a | described on page 181 ante. 
total pressure of 1,400 tons and of drawing up toa’ A self-contained hydraulic press cushion exhibited 
depth of 5 ft. The size of the press table is 14 ft. by Messrs. The Carter Shock Absorber Company, 
by 8 ft. The pressings manufactured by the firm | Limited, Oldbury-road, West Bromwich, is a 
vary in size up to 8 ft. 6 in. in diameter, and in| notable contribution to the technique of the deep 
thickness from 18 8.W.G, to in. |drawing and pressing of metals, a manufacturing 
Messrs. Ashwell and Nesbit, Limited, Barkby | process which, though it has many achievements to 
Lane, Leicester, are exhibiting an oil-fired heating | its credit, has still some difficulties to surmount. 
boiler under working conditions, together with cast- |The exhibiting firm claims to have removed one 
iron sectional tanks, cast-iron trench covers and/|of these in designing a device which exerts, as 
bearers. They are also making a comprehensive | nearly as possible, a constant pressure per square 
display of their well-known Runwell semi-rotary | inch on the flange of a pressing while this is being 
and rotary pumps, examples of power-driven pumps; drawn or raised, and therefore to exert, at the 
of both the belt-driven and direct-coupled types|commencement of a draw, a maximum pressure 
being shown. | which steadily decreases during the operation, thus 


Messrs. Frederick Braby and Company, Limited,| enabling a deeper draw than has hitherto been 
Eclipse Engineering Works, Petershall-road, Glas- | possible to be obtained. A press with the cushion 
gow, are showing three products of very general | in place is shown in Fig. 110, page 284. The cushion 
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consists, in essentials, of a small main cylinder with 
a larger secondary cylinder below it, arranged in 
tandem, and both charged with oil. Each cylinder 
contains an independent plunger, and during the 
relief action of the cushion the oil is transferred 
from one cylinder to the other. The oil passage 
is by way of a stationary sleeve attached to the 
bottom of the main cylinder and one, internal to 
it, carried by the plunger of the secondary cylinder. 
The latter has, in consequence, a sliding motion, 
and is further so constructed that i* may be rotated 
round its axis. Both sleeves are made with long 
slots which, acting as ports, give them the functions 
of a slide valve and seat. 

The ports in the sleeves barely overlap at the 
commencement of an operation, t.e., there is only 
a passage of small area between the cylinders. 
The draw-ring of the press, holding the blank, 
rests, though indirectly, upon the main plunger, 
and as it descends oil is forced through the sleeve- 
port to the secondary cylinder. Here it presses 
the secondary plunger down, a motion which gives 
an increasing opening to the ports. This enlarging 
escape area naturally results in a constantly 
decreasing pressure for resisting the movement of 
the top plunger. The rotation of the inner sleeve 
provides a means of adjusting the pressure. as the 
area of the front opening can be varied from zero 
to full by altering its angular position relative to 
the outer sleeve. This narrows the port, but does 
not affect its length, so that the automatic increase 
of area as the secondary plunger descends remains 
unaffected. This control of the rate of transfer 
is effected by a micrometer device, which not only 
permits of an adjustment to fine limits, but is 
useful as enabling the cushion to be set immediately 
for recurrent jobs from the readings obtained from 
previous work. The secondary cylinder is, in the 
smaller sizes of press, provided with a further plun- 
ger, which depresses a spring in a casing below it. 
The function of this spring is to return all the 
moving parts to the starting position. It has a 
relatively small movement compared with the depth 
of draw. An unusual feature of the oil cylinders is 
the packing of their plungers with ordinary Rams- 
bottom rings, instead of cup leathers, which would 
require more attention. The use of cast-iron rings 
results in a small amount of leakage, which, how- 
ever, is led into a reservoir and returned to the 
cylinders by means of an ingeniously-designed small 
pump operated by the movement of the secondary 
plunger. It is automatically cut-out when the 
cylinders are full. There is also a device for per- 
mitting a free passage of oil on the return move- 
ment, so that this is rapid, though without any 
rebound shock. It will be realised that, while the 
device is standing, the oil is not under pressure, 
so that no leakage takes place during these periods. 

The employment of compressed air for operating 
tools has so greatly extended of recent years that, 
this source of power having been provided for certain 
machines, manufacturers find it can well be applied 
to others, a demand which the machine-tool maker 
meets with fresh designs. Such a response is found 
in the air squeeze-riveting machine exhibited on the 
stand of Messrs. Jackson and Hunt, 30, Paradise- 
street, Birmingham, and developed in conjunction 
with Messrs. The Electro-Mechanical Brake Com- 
pany, Limited, West Bromwich. One of these 
machines is shown in Fig. 111, page 284. The illus- 
tration does not show the die blocks, but it will, 
nevertheless, be clear that the ram acts vertically, 
although the air cylinder is arranged to act in the 
horizontal direction. 

The motion is transferred from one direction to 
the other by a double toggle joint, one member of 
which is anchored between the machine frames and 
the other attached to one end of a lever, the other 
end of which is connected to the ram. The piston 
rod of the air cylinder is, of course, coupled to the 
inner ends of both members, but the position of 
the cylinder relative to the joint may be varied. 
This is effected by the hand wheel seen to the left 
of the figure, and results in considerable economy 11 
air consumption, as the working stroke can 
adjusted to suit the size of rivet used. Thus, if @ 
rivet requiring a very small head is to be closed, 
the cylinder can be moved so that the toggle levers 





are very nearly vertical when the piston is at the 
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beginning of its stroke. A small movement only! Tyj—AF NEW KATA-THERMOMETER. 


is then necessary to close the rivet, and, as is well 
known, the mechanical advantage of the toggle 
linkage is at its greatest when the two members 
are nearly in line. The bottom die block can be 
arranged to suit, so that the full stroke of the piston 
is not necessarily used. The machine is made in 
six sizes, of which the smallest has a maximum 
length of stroke of 14 in., variable to zero. The 
cylinder is 6 in. in diameter, and with the air 
pressure normally employed the machine can close 
rivets up to 3 in. in diameter when cold. The 
frame is made of mild-steel plates, and the gap is 
6 in. deep, with a height under the ram to the 
table of 8 in. Control is by means of a pedal, but 
hand operation can be provided for. When light 
material is being handled, a reducing valve is 
employed to enable the squeeze to be adjusted to 
the safe pressure. 
will cold close rivets up to ¥% in. in diameter. 

A machine which has attracted a good deal of 
attention is that illustrated in Fig. 112, page 284. 
It is an automatic inclined screw-thread rolling 
machine, made by Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds. The machine is 
interesting apart from its design in that foreign 
makers have hitherto had almost a monopoly in 
this class of tool, and the new British design, further, 
embodies some distinct improvements. As its 
name implies, the machine forms screw threads on 
blanks by rolling them between two straight die 
blocks. These resemble in appearance a chasing 
tool of the parallel type except that the cutting 
serrations are, of course, set at an inclination to 
the long edge. 

The position of the two dies can be identified in the 
figure by the U-shaped dogs holding them in place. 
The blanks are finished as regards the shape of the 
head when loaded into the feeding hopper, from 
which they emerge in a continuous line, and slide 


The largest size of the machine | 





under the action of gravity down the groove between | 
a pair of inclined guides on the top edge of which | 
they are supported by the shoulder of the head. At! 
the bottom of the guides they enter a transfer slide, | 
which is operated at the correct moment by a cam | 
plate on the reciprocating slide carrying the moving | 
die block. This action separates one blank from | 
the line, and this is then inserted between the dies 

and against a spring-operated supporting slide by a 

pusher finger actuated by an independent cam. 

This support slide ensures that the blank is held 

square with the dies at the commencement of 

rolling, and keeps its place until the blank has been 
rotated through approximately one revolution. | 
After that the blank is left between the dies and is | 
rolled down their full length to fall into a collecting | 
pan furnished with a grid covered sump for the | 
cutting lubricant. | 

The machine is in operation on the stand and at| 
one time might have been seen producing button- 
headed screws } in. in diameter by 1 in length of 
thread at a rate of between 100 to 125 per minute. 
The thread being rolled was of Whitworth profile 
and was accurately formed. The maximum length 
of thread that can be dealt with is 2 in., the dies 
being 2} in. deep, and blanks of smaller diameter 
ean be screwed with appropriate alteration of the 
guides, &c. The moving die is 5 in. long and the 
stationary die 44 in. Both are }§ in. thick. The 
mechanism seen in the figure at the bottom of the 
moving die slide is a device for keeping the blanks 
Square when grub screws, studs, &c., are being 
screwed. The drive is by flywheel pulley, 24 in. 
in diameter, running at 400 r.p.m. to 500 r.p.m., 
and the power required is approximately 2 h.p. 
Che moving die slide is reciprocated by a combination 
of aneccentric and a Whitworth quick-return motion. 
This arrangement results in a more uniform rolling 
Speed, than that obtained by ordinary crank opera- 
tion, and as the ratio between the rolling speed and 
the return speed is 1 to 1-9, the production rate is 
increased by, it is claimed, some 20 per cent. without 
employing too fast a rolling speed. 

In conclusion, we would mention that the photo- 
graph of the Fair buildings, reproduced in our 
second article, page 242 ante, was supplied by 
Messrs. Midland Air Services, Dunton Hall 
Kingsbury-road, Curdworth, near 





Aerodrome, 
Birmingham. 
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By T. C. Aneus.* 


THE recent paper by Mr. A. L. Egan on air condi- 
tions in mines, read before the British Association 
and published in ENcrNgerine,t may enhance the 
interest of mining engineers in Sir Leonard Hill’s 
latest contribution to kata-thermometry.t The 
original dry-bulb kata-thermometer records the 
rate of heat lost by convection and radiation to the 
surroundings from a small object at the approximate 
temperature of the human skin, and the “ kata- 
cooling power,” as thus measured, has become a 
valuable and widely used standard by which to 
measure the effects of heating and ventilation upon 
comfort ; moreover, the kata-thermometer affords 
a convenient means of measuring low air velocities, 
even if these are of an irregular nature. As the 
determination of this “cooling power” involves 
the measuring of the time taken by a heated bulb 
to cool down to 95 deg. F., it is obvious that making 
kata-thermometer observations will take an incon- 
veniently long time when the temperature of the 
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Goling Power 
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(3106) 


enclosure approaches this figure; also that where 
air temperatures in excess of 95 deg. occur, and 
hence the cooling power by convection and radia- 
tion is zero or negative, the kata-thermometer 
cannot be used as an anemometer. 

In the new high-temperature kata, these objec- 
tions are overcome by raising the mean bulb tempera- 
ture by 30 deg. F., the cooling range being from 
130 deg. F. to 125 deg. F. instead of from 100 deg. F. 
to 95 deg. F. The new instrument will cool much 
more quickly than the original kata under given 
conditions, but this at the same time entails that 
its cooling power rate, expressed in millicalories 
per square centimetre per second, will, with the 
reduction in time of cooling, be much higher, because 
its surface temperature is so much higher than that 
of the human skin. The cooling power as measured 
by the new high-temperature kata is therefore not 
to be used directly in connection with our scale 
of comfort ; it must only be a link in the determina- 
tion of air velocities—the purpose for which the 
new instrument was designed. As will be shown 
later, however, air velocities so measured may be 





* Of the Laboratory of Industrial Physiology, London 
School of Hygiene and Tropical Medicine. 
+ ENGINEERING, vol. cxxxii, page 448. (1931.) 


t “A New Kata-Thermometer for Hot Atmospheres | d 


and a Simplified Method for Computing,” by T. C. Angus, 
Leonard Hill and H. E. Soper. Journ, Ind. Hyg., vol. 
xii, No. 2, page 66, Feb., 1930. 








used to determine cooling powers according to the 
original scale. 

The nomograph* reproduced on this page, for 
the calculation of which we are indebted to the late 
Mr. H. E. Soper, embodies formule arrived at as the 
result of a large number of experiments. This double 
nomograph is designed particularly for use in indus- 
trial ventilating problems. The left-hand half is 
intended to eliminate the small calculation needed 
to find the kata cooling-power, H, from the time 
taken by the instrument to cool and is equally 
applicable to either the old or the new high-tem- 
perature kata. Thus, if the factor (a value which is 
peculiar to the individual instrument and is marked 
on the stem by the maker of a kata-thermometer) 
happens to be 430 and the instrument cools in 
150 seconds, the cooling power, H, is given by the 

Factor 
Cooling time 
indicated on the nomograph by the intersections 
of the line (a). To find the air velocity past the 
kata, it is necessary to know the air temperature. 
Supposing this to be 83 deg. F., a line (6) cutting 
H = 2-9 and 83 deg. on 
the air-temperature scale 
will indicate an air velo- 
city of 30 ft. per minute. 
It will be noticed that, to 
take the above observa- 
tion, it would be neces- 
sary to watch the instru- 
ment over a period of 
150 seconds—a tiresome 
process if many observa- 
tions are to be taken in 
a hot atmosphere. 

If a high temperature 
kata, with an assumed 
factor of 420, is used 
instead of the ordinary 
instrument under the con- 
ditions postulated above, 
it will be found to cool 
in only 49 seconds and 
to indicate a high-tem- 
perature cooling power, 
H,, of 8-6 (line c). Draw- 
ing line (d) from this 
value through the air 
temperature value (83 
deg.) on the high-tem- 
perature kata scale will 
indicate the same air 
velocity, i.e., 30 ft. per 
minute. From the above 
illustration, it will be 
clear that long = and 
tedious observations, not 
only to measure velocities 
in heated air but also to 
| determine very low cooling powers, can be reduced 
to a reasonable length. 

Finding the air velocity by use of a high-tempera- 
ture kata and its scale, then working backwards 
|on the nomograph through the appropriate value 
on the main air temperature scale, that is to say, 
reading the chart in the directions c, d, b, the 
true cooling power, H, can be read off as it would 
be indicated by an ordinary kata-thermometer 
The accuracy of such a substitution, though not 
unquestionable, is likely to be within the limits of 
accuracy of kata-thermometry as a whole, in which 
cooling powers cannot, with advantage, be calculated 
to more than one place of decimals. 


formula H = = 2-9 (nearly), as is 








Tae River Murray Works AND THE HvuME 
ResErvorr.—The annual report of the River Murray 
Commission, which was presented to the New Sou 
Wales Parliament recently, gave particulars of the Hume 
Reservoir and the various weir and lock works as they 
stood on June 30 last. The report stated that the 
revised estimate of 5,413,918/., submitted by the con- 
structors for the building of the Hume Reservoir to a 
capacity of 1,250,000 acre-ft., had been approved by the 
Commission, subject to future adjustment in the event 
of shortage of funds causing a slowing down of construc- 
tion. The estimate provided for the construction of the 
works in such a manner that the capacity of the reservoir 
could subsequently be increased to 2,000,000 acre-ft., if 

esired. 








* Copies may be obtained from Messrs. J. J. Hicks, 
8, Hatton-garden, London, E.O.2. 
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CONTRACTS. TENDERS. 
Messns. Rosert Dewrster and Sows, Liwitep, We have received from the Department of Overseas | 
Rose Mount Iron Worka, Elland, Yorks., have received | Trade, 35, Old Queen-street, London, S.W.lI, particulars 


s contract for a coal-blending and briquetting plant for | of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may be 


the Southall Works of The Gas Light and Coke Company, 

London obtained on application to the Department, the reference | 
Messrs. Buackstroxe anp Company, Lowrrep, Stam number appended being quoted in all communications. | 

8S , cK ‘ON ’ » be > * 

ford, have reeeived orders for their 4-in. Unchokeable Bridge-—The construction of a bridge over the River 

pumps from authorities in various parts of the United | Riachuelo, Buenos Aires, Argentina, particulars of which 

Kingdom and aleo from Johannesburg, Rio de Janeiro | were given on page 103 ante. Ministry of Public Works, | 

and Canada. Orders for their 3-in. and for other types | Buenos Aires, Argentina ; June 16. (Ref. No. G. 11,218.) | 

of their Unchokeable pumping sets have been recety ed Stove Fittings, Pipes, Ete. —-A firm in Sweden desires | 


authorities and firms in Great Britain | ¢, pe placed in touch with United Kingdom manufac- 

turers of nickel-plated steel pipes for stoves, fittings for 

| central-heating installations, cold-drawn piping, and 
(Ref. No. G.X. 11,216.) 


| hot-water boiler regulators. 
Excavator and Light-Railway Trolleys.—The supply of | 


from sev 


ral publi 


und from India 


PERSONAL. 





| Continental quotations are a shade easier. 


Mesyns. Tue Stanton Ironworks Company, LIMI-| one excavator operated by a steam engine and boiler | 
rep, near Nottingham, have rece ntly completed @ new | ysing firewood as fuel, the maximum capacity not to 
plant/tor the manufacture, on mass-production lines, | exceed 0-75 cub. metres ; also five light railway trolleys | 
of standard specials of 3-in., 4-in., and 6-in. diameter complete with motors. The Board of the Port and 
sizes, for use with cast-iron and centrifugally-made pipes. Railways of Lourengo Marques, Lourengo Marques ; 

Mr. F. D. Savtor, 166, Rhode Island-avenue, Detroit, | May 30. (Ref. No. G.X. 11,223.) 

Michigan, U.S.A., has severed his connection with Messrs. | omen — 
Saylor Fleetric and Manufacturing Company and is now [a 2S weig 
le ting all his attention to the manufacture and sale | NOTES FROM SOUTH YORKSHIRE. 
of the Saylor circular loom and special textile machinery. | . . 
SHEFFIELD, Wednesday. 
| Tron and Steel.—While many sections of the local staple 
NOTES FROM CLEVELAND AND si trades are merely marking time, their a having 
re . ' , . nr Tarr ~ | for a long time been dimmed by the heavy importa- 
THE NORTHERN COUNTIES. tion of foreign materials, the coming into force of variffs 
Mipp.LessrovuaH, Wednesday. has helped to clarify the position. Though manufacturers 

The OCleuciead fren Tem aw siteestionn of ma, | tm nd that a 10 per cent. duty is not sufficient, they 
ment h ve take n plac © in the ¢ ! t land pig iron trade. | be lieve tie step = the right direction. The increased 
Operations of merchants are still restricted by their | *™ount of business that is passing is mainly of an 
tes ef contenes With makers. Secend hands ere not oddment nature, and producers anxiously await the 
at liberty to sell to principal home consumers, iron placing of bulk orders which would allow plant to be 
senna: winttiaiinn tt eaten te deeneniionn thn ale operated on a more remunerative basis. Manufacturers 
to cover such requirements, and as stocks are low, pro of bulk steel, though experiencing difficulty in attracting 
ducers are in quite a strong position. Fixed minimum orders, are able to maintain present outputs. As com- 
prices are firm and an advance in quotations would pared with December, however, production shows a 
qnune ue carne large proportion of the limited decline, and more steelworkers are unemployed. Acid 

ned te teed 06 weduse’ own Ghammnies Gete.| Oo materials are only in moderate demand, while 
Both makers and merchants report just a little better the call for ferro-alloys leaves much to be desired. Orders 
Gombtinemnel a md, and the former hope to increase for cold rolled strip are being booked fairly freely. Makers 
trade with Scotland, though competition for Scottish | railway rolling stock hope that Indian buyers who are 
Gptens 16 60 tee On ees Sie dis Gomend see taking increased supplies of cotton goods will also 
Tweed continue to draw supplies from India. No. 1| begin to expand their purchases in engineering products. 
aveie of Cleveland te Gis Mo Som. Otn O58: We Sheflield has been badly hit by the contraction of business 
Soumiiow, Gls. Gd, + and Mo. 4 teams. Sta | with this market, and a revival in that direction would 

. ; ~<a : | prove a boon to several concerns. Sheffield Corpora- 

Hematite.—East Coast hematite is plentiful and easy | tion Electric Supply Committee is taking delivery of a 
m pe » but producers look for expansion ol demand and | contract for three boilers for a generating station. The 
an early stiflening of values. They declare that ruling | contract is valued at over 140,0001. In addition, orders 
rates are altogether unprofitabl Merchants have &| have been placed for transformers, cable, cranes, 
free hand as to the disposal of iron and offer ordinary | switches, and lamps. Sheffield is supplying French 
qualiti Re 63s. 6d., while No 1 is on sale at 64s. _ Cus-| automobile engineers with high-class steel ‘and fittings. 
tomers claim, however, that they experience no difficulty | Many parts of Sir Malcolm Campbell’s record-breaking 
in satisfying their needs at below these figures. ear the “ Bluebird,” including chassis, crankshaft, front 

Foreign Or Transactions in imported ore are con-| and rear axles, and gears were made by a local firm. 
fin to sales of odd cargos Consumers have substan- | With an ever-widening range of its use, stainless steel has 
tial stocks, and are heavily bought Best rubio is in the | become one of the most progressive sections of local 
neighbourhood of IGs. 6d. c.i.f. Tees industry, while heat and acid-resisting materials are 

Blast-Furnace Coke-—~Local users of Durham blast.| ™eeting with a ready sale to the chemical, dye, and 
furnace coke are not obliged to buy. as they still | Pottery trades. Activity is spreading in the lighter trades. 
have very ample supplies of their own makes to draw More inquiries are in circulation for tools. Some have 
upon. Sellera have large stocks, but are reluctant to| bee? received from merchants who previously bought 
lower quotations. Good medium qualities are 16s. 6d. to their supplies fr m the Continent. Those makers of hack- 
Ge. Od. delivered to works in this area. saws and p~ p extended their productive capacity 

Sita. We ‘ are meeting with reward, and are doing good business 
ale _ _ io _ rane — b. . pe — both on home and overseas account. Twist drills are in 
of tan eeu atiend. cuek Unica: loam ond etna tedhaetainn demand.,. but engineers tools are only moderate. Busi- 
but ! UsSINe ss 18 still on a very limite d scale Certain | peacoat a and files shows agus of opening out, but keen 
Aocusintliens of Cantiocntel esmt-Gniched check ene ptr a competition from foreign rivals is preventing makers of 
to bp ebtainaie ob dhe aeme intec on hesstefene. eutan | plantation tools from enlarging their sales. 
to the foreign producers paying the 10 per cent. import | South Yorkshire Coal Trade. -The coal trade generally 
dusts Quotations for products of this area stand :|* featureless. The gross demand is on a lower scale, 
Conmon iron bars. 102 best bars, 102. 10s.: double | 2"4 stocks are steadily accumulating both at colliery 
best bars, ili treble best bars, I1/. 10s.; packing | sidings and depots. The export market shows signs of 
(parallel), 8!.; packing (tapered), 102 iron and steel | Weakening. Exporters are meeting with keen com- 
rivets, 111. Se steel billets (soft), 52. 10s.; steel billets | Petition from Poland and Germany. Inland require- 
(medium), 62. 128. 6d.; steel billets (hard), 71. 2. 6d, .| ™ents of industrial fuel are unsatisfactory. The textile 
atoel ship plates, 8%. 158.; steel angles, Sl. 7s, 6d.; steel | ‘des are taking reduced supplies of fuel, though elec- 
joists, 8/. 15s.; heavy sections of steel rails, 81. 10s. for | ttitity and railway undertakings maintain purchases. 
parcels of 500 tons and over, and 91. for smaller lots ; | !e house coal market is more or less lifeless. Stocks are 
fish plates, 127. 108 black sheets (No. 24 gauge), 8i. ; | ample to meet any sudden spurt in the demand, which at 
and galvanised corrugated sheets (No. 24 gauge), 91. 15s. | _ og bag 1" “y a ne ag a 

* ae urnace coke are in steady request. Gas coke is firm. 

Serap.—There is little activity in serop. Light cast | Latest quotations: Best henash hand picked, 26s. 6d. 


iron has dr ypped to 36s 
Shipme nia of Iron and Steel 


and heavy steel to 35e. | to 278. 6d.; Derbyshire best house, 22s. to 23s.; Derby- 


Shipments of iron and | shire best brights, 19s. to 20s. 6d.; screened house coal, 

















steel from the Tees last month totalled 37,388 tons, as | 19s. to 20e. 6d.; screened house nuts, 17s. to 18s. ; York- 
compared with 30,293 tons in January. Of the February | shire hards, 16s. to 18s. ; Derbyshire hards, 16s. to 18s. ; 
loadings, 21,397 tons went overseas, and 15,991 tons | rough slacks, 88. 6d. to 9s. 6d.; nutty slacks, 7s. to 
went coastwis« Scotlaad was, as usual, the principal | 8s. 6d.; smalls, 4s. 6d. to 5s. 6d. f 

buyer of pig iron, taking 2,411 tons; Italy accepted | — ———— 

1,474 tons. The Argentine with an import of 147 tons | aa sata ae 

was the largest purchaser of manufactured iron. Chief | INTERNATIONAL LirE-BoaT CONFERENCE.—The third 
customers for steel were: Russia, 2,662 tons; South international life-boat conference will meet in Holland 
Africa, 1,847 tons; India, 1,753 tons; Canada, 1,593 | during June, on the invitation ot the two Dutch life-boat 
tons; Argentioa, 1,499 tons; Portuguese East Africa, | societies. The meetings will be held in Amsterdam, and 


the delegates will also visit Rotterdam. The conference 
Piette will be conducted in English, and delegates will attend 

InstITuTe or Fvet.—Owing to the fact that Professor | Italy, Spain, Sweden, Denmark, Belgium and Portugal. 
Kogerman will be unable to come to England, as arranged, | Among the representatives of The Royal National Life- 
to present his paper, “ Desulphurisation of Estonian | Boat Institution are Mr. J. R. Barnett, and Engineer- 
Shale Oils,” before the Institute of Fuel, it has been | Captain A. G. Bremner, R.N. The former will read a 
decided to cancel the meeting, which was to have been per on, “ Recent Developments in the Motor Life-Boate 
held on March 9. The paper, however, will be published | of the Royal National Life-Boat Institution,” and the 


in the Journal of the Institute and written contributions | latter on, “ The Institution's High-Speed Petrol-Engine 
Installation.” 


to the disenasion will be invited 


from Great Britain, the United States, France, Germany, | 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade——Conditions in the Scottish steel 
trade have not improved, and the second month of the 
year has closed with little to show for all the efforts put 
forth to improve the trade. With the advent of March 
and the new regime of import duties, all are looking 
forward to better times, but it will take some time 
before the change can be felt, and until consumers get 
accustomed to the new state of affairs there is not likely 
to be much movement. The current demand is of 
a day-to-day nature, and most establishments are 
operating on a much reduced scale, while the inquiry 
is not such as to cause any enthusiasm at the works. 
The shipbuilding industry continues to be in a deplorable 
state, and little business is coming from that quarter. 
In the black-steel sheet trade there is still quite a fair 
amount of work on hand, but new orders are not over 
plentiful at the moment. Prices are unchanged, but 
The following 
are the current market prices :—Boiler plates, 97. per ton : 
ship plates, 8l. 15s. per ton ; sections, 8/. 7s. 64. per ton ; 
black-steel sheets, } in., 71. 158. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 10/. 15s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Nothing much of an encourag- 
ing nature falls to be recorded in connection with the 
malleable-iron trade of the West of Scotland, as business 
is as quiet as ever. The demand is poor, and so also is 
the inquiry. The re-rollers of steel bars are not finding 
things very easy at the moment on account of the 
higher levels of their raw material. Consumers are 
not ordering much material at the moment, and although 
higher prices are necessary, and are being mentioned, 
these are difficult to obtain. Current prices are as 
follow :—‘‘ Crown” bars, 9/. 158. per ton for home 
delivery, and 9l. 5s. per ton for export; and re-rolled 
steel bars, 6/. 5s. per ton for home delivery and 61. 2s. 6d. 
per ton for export. 

Scottish Pig-Iron Trade—The pig-iron trade of 
Scotland shows no change over the week, and the home 
demand, as well as that from overseas, is still of small 
dimensions. The output from the five furnaces now in 
blast, and the stocks on hand, can meet all demands for 
the local iron. Imports from India and England con- 
tinue. The following are to-day’s market prices :— 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 728. per ton, and No. 3, 69s. 6d. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments—-The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, February 27, amounted to 623 
tons. Of that total, 600 tons went overseas and 23 tons 
coastwise. During the corresponding week of last year 
the figures were 150 tons overseas and 314 tons coastwise, 
making a total shipment of 464 tons. 

Scottish Shipbuilding—A depressed state is _ still 
prevailing in the shipbuilding industry in Scotland, and 
work on hand only amounts to a small tonnage. Orders 
are very scarce, and during the past month not a single 
cargo or passenger steamer was booked. The new 
contracts reported consisted of three barges to be built 
by the Ardrossan Dockyard, Limited, for the Dublin 
Port and Docks Board, and one twin-screw motor 
launch to be built by Messrs. James A. Silver, Limited, 
Rosneath, for a Clyde yachtsman. The output for the 
month of February was as follows :— 


Vessels. Tons. 

The Clyde 1 5,350 
The Forth l 1,350 
The Tay ose ses — ae 
The Dee and Moray Firth 2 428 
4 7,128 


The Clyde output is one of the lowest tonnages on record 
for the month of February, and is even worse than that for 
the same month of last year, when the total was 15,075 
tons. For the year to date, the output has only been 
three vessels, making a total of 7,238 tons against 
13 vessels aggregating 46,717 tons for the same two months 
of last year, and 28 vessels totalling 116,759 tons for 
the like period of 1928. The outlook in the industry 
is far from bright, and as there is so little work on hand, 
the total of new tonnagb for this year is bound to be 
extremely poor. As the world’s trade shows no sign of 
improving yet, shipowners are not inclined to enter 
into new commitments, and so the prospects for the 
industry are very far from bright. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday- 


An Important Engineering Merger —Amalgamations 
of interests by leading engineering concerns in the 
North-western area have been fairly frequent in the 
last year or two, and details of a further merger, affecting 
rominent Lancashire paper-making machinery manu- 
acturers, are now available. An official announcement 
states that under an arrangement, Messrs. Charles 
Walmsley and Company, Limited, of the Atlas Works. 
Bury, have acquired a controlling interest in the business 
of Messrs. Bentley and Jackson, Limited, of Lodge Bank 
Works, Bury, who also manufacture bleachers’ machinery} 
Both firms have world-wide reputations and were 
founded about 70 years ago. An interchange of directors 
has taken place, but the com ies will retain their 
individuality. They employ, jointly, about 1,000 men. 
The benefits expected from the amalgamation of Messrs. 
North Lonsdale Iron and Steel Company, Limited, with 
Messrs. Millom end Askam Hematite Iron Company. 
Limited, were discussed by the chairmen, Sir Andrew 


| Lewis, at the annual meeting of the last-named company. 
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The most important reeson for the amalgamation, he 
said, was the control secured in Messrs. Ullcoats Mining 
Company, Limited, from which handsome profit could 
be expected when anything approaching normal trade 
returned. The North Lonsdale Company had excellent 
plant at Ulverston, its pis ‘von having a good reputation, 
and the shipping of it from Ulverston was to be recom- 
menced. Under the prevailing serious trade depression 
the Company suffered from exceptionally severe competi- 
tion, as did other undertakings, but they were at 
length afforded a measure of protection. Though the 
10 per cent. tariff would be of little avail to the steel 
trade, it was to the consuming end of the industry that 
they must look primarily for better trading conditions. 
The Tariff Board, constituted to formulate a tariff policy 
definitely to protect the industries of the country from 
the dumping of foreign products, gave greater confidence 
for the future than had prevailed for many years. 

The General Outlook.—Firms in several sections report 
a steady and unrelieved contraction of business since 
the beginning of the year, and find little ground for 
anticipating a general improvement in the near future. 
Machine-tool manufacturers, boilermakers and textile 
machinists are all in urgent need of orders, and steel 
manufacturers are also badly placed. The decision of 
the London, Midland and Scottish Railway to build 130 
new locomotives at their Derby and Crewe works is 
good news for these areas, and some of the lighter 
branches have benefited from orders placed recently at 
the British Industries Fair. The demand for foundry 
iron shows signs of dwindling, not because customers are 
holding back for price concessions, but rather on account 
of the unsatisfactory state of their order books, which 
in many cases are becoming seriously depleted. 


Recent Contracts.—Motor manufacturers continue to 
book new work to supplement the useful orders placed 
with them since the turn of the year, additions to the 
order book of Messrs. Leyland Motors, Limited, of 
Leyland, including a contract from the Oldham Corpora- 
tion for a fleet of new motor omnibuses. Local firms are 
also hopeful of participating in a contract to be placed 
soon by the Bolton Corporation for ten machines. 
Messrs. Thomas Blackburn and Sons, Limited, of 
Preston, have on hand steelwork for some thirty local 
authorities, and have just completed an important 
contract in connection with the erection of new motor 
works and depot at Preston for Messrs. Kenyon and 
Company, Limited. Messrs. Mather and Platt, Limited, 
of Newton Heath, Manchester, are making progress in 
the provision of machinery for the canning industry 
a development commenced about a year ago, and may 
shortly make important extensions in this direction. 
They have also received instructions from India to con- 
tinue work on textile machinery orders held in abeyance. 


NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 
The Coal Trade.—Brisker chartering and the improved 
competitive position of Welsh coal as a result of the 
depreciation in the value of the pound and the lifting of the 

15 per cent. surtax by France, has created hopes of an 
expansion in the export trade. Inquiries circulate more 
freely and small orders dribble in. The volume of busi- 
ness is, however, still considerably below that required 
to put collieries in a comfortable position and consequently 
coal of practically all classes is still available at the 
schedule of minimum prices. The joint audit of the 
Welsh coal trade for the quarter ended January showed 
a profit of 25,0002. or $d. per ton, which does not take 
into account certain capital and other charges amounting 
to about 9d. per ton. 

_ Imports of Foreign Steel—With the coming into opera- 
tion of the general tariff there was a rush of iron and steel 
into South Wales last week, when imports amounted to 
over 50,000 tons, compared with a pre-election weekly 
average of 15,000 tons. Supplies were brought from 
Belgium, France, Germany, Holland, Luxemburg, Norway 
and Ireland, by far the largest amount coming from 
Belgium, with a total of 33,811 tons, the bulk of which 
was landed at Newport. To-date this year, no less than 
217,841 tons of iron and steel has been imported into 
South Wales, of which 143,810 tons came from Belgium. 
Exports of iron and steel goods in the past week totalled 
9,671 tons, compared with 9,981 tons in the preceding 
six days. Shipments of tin-plates and terne-plates were 
raised from 5,020 tons to 8,626 tons, but of black-plates 
and sheets were reduced from 729 tons to 418 tons, of 
galvanised sheets from 3,974 tons to 619 tons, and of other 
iron and steel goods trom 258 to 18 tons. The Welsh 
tin-plate restriction scheme starts on Monday next. 
In the meantime, business is very quiet, and the minimum 
price of 16s. per standard box is more or less nominal, 
most of the makers having booked up substantial orders 
prior to the advance in price. 

_ The Shipping Outlook.—In their annual report, the 
Cardiff and Bristol Channel Shipowners’ Association 
state that the immediate outlook for the shipping 
industry is distinctly unpromising. The change in the 
fiscal poliey of the country must, for the time being, tend 
to restrict our overseas commerce, whilst there ai to 
be little immediate prospect that improved conditions in 
the coal export rat » will create an increased demand 
for tonnage. The revival of the industry is dependent 
upon @ steady improvement in world trade a free 
international exchange of commodities. At the present 
time, the majority of countries have introduced measures 
which prevent the attainment of the latter ideal. Whether 
the protection policy now adopted by this country will 
ultimately influence the general withdrawal of trade 

triers, time alone will show, but in the present circum- 
stances, it is im ible to forsee any immediate improve- 
ment in conditions in the shipping industry. 








NOTICES OF MEETINGS. 





Puysicat Socrety.—To-night, 5 p.m., 
College of Science, South Kensington, 8.W 7“ 
Vacuum Calorimeter for High Temperatures,” by Mr. 
L. G. Carpenter and Mr. T. F. Harle. “A New Tilted 
Electrometer,” by Mr. H. Carmichael. “The Sym- 
metrical Modes of Vibration of Truncated Conical Shells, 
with Applications to Loud-Speaker Diaphragms,” by 
Dr. N. W. MeLachlan. ‘“ Demonstration of Some 
in Alternating Currents,”” by 


Imperial 
7. 


Lecture Experiments 
Mr. W. Bennett. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘‘ Indus- 
trial and Commercial Waste,” by Mr. J. L. Hodgson. 
East Midlands Branch: Wednesday, March 9, 7 p.m., 
Technical College, Derby. ‘ Bridge Construction,” by 
Mr. H.S.Smith. Western Branch : Wednesday, March 9, 
7 wey Merchant Venturers’ Technical College, Bristol. 
“* Fuel-Injection Systems for High-Speed Oil-Engines,” 
by Mr. H. C. Farmer and Mr. J. F. Alcock. South Wales 
Branch: Thursday, March 10, 6 p.m., South Wales 
Institute of Engineers, Cardiff. ‘‘ Industria] Conditions 
in Russia,” by Mr. J. Fearn. Yorkshire Branch: 
Thursday, March 10, 7.30 p.m., Hotel Metro 
“Testing of Materials for Service in High-Temperature 
— Plant,” by Mr. R. W. Bailey and Mr. A. M. 

rts. 


Junior Institution oF EnGIngeEeRS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. “The Preparation of 
Commercial Copper from its Ores,” by Mr. T. J. Taplin. 
Friday, March 11, 7.30 p.m. “The Manufacture of 
Large Astronomical Telescopes,” by Mr. C. Young. 

InsTITUTE oF British FounDRYMEN.—Lancashire 
Branch: Saturday, March 5, 3.30 p.m., College of 
Technology, Manchester. ‘“‘Some Notes on the Centri- 
fugal Casting Process,” by Mr. J. E. Hurst. Scottish 
Branch: Saturday, March 5, 4 p.m., Royal Technical 
College, Glasgow. ‘‘ Heat Treatable and other Special 
Cast Irons,”’ by Dr. A. B. Everest. 


Royat Instrrvutrion.—Monday, March 7, 5 p.m., 
Albemarle-street, W.1. General Meeting. Saturday, 
March 12, 3p.m. “ The Electron,’’ by Lord Rutherford, 

INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey and 
North Wales (Liverpool) Centre: Monday, March 7, 
7 p.m., The University, Liverpool. ‘‘ Modern Boiler 
Plant,” by Mr. J. Bruce; and at London: Thursday, 
March 10, 6 p.m., Victoria-embankment, W.C.2. North- 
Eastern Centre : Tuesday, March 8,7 p.m., Literary and 


Philosophical Society, Newcastle-on-Tyne. Faraday 
Lecture. ‘“‘ Everyday Uses of Electricity,’ by Prof. 
J. K. Catterson-Smith. North-Western Centre : Tuesday, 
March 8, 7 p.m., Engineers’ Club, Manchester. Joint 


Meeting with Institution of Post Office Electrical 
Engineers. ‘“‘ Radio Engineering,’’ by Col. A. 8. Angwin. 

WOLVERHAMPTON AND District ENGINEERING 
Socrety.—Monday, March 7, 7.30 p.m., Victoria Hotel, 
Wolverhampton. ‘ Steam Generation in Factories,”’ by 
Mr. H. E. Partridge. 

Roya Socrety or Arts.—Monday, March 7, 8 p.m., 
John-street, Adelphi, W.C.2. Howard ture. “‘ Oil 
Engine Traction.” Lecture I, by Mr. Alan E. L. Chorlton. 
Wednesday, March 9, 8 p.m. “ Afforestation Work in 
the Central Plateau of France,” by Professor E. P. 
Stebbing. 

INSTITUTION OF CrviL ENGINEERS.—Tuesday, March 8, 
6 p.m., Great George-street, S.W.1, “‘ The Electrification 
of the Madras Suburban Section of the South Indian 
Railway,” by Mr. B. G. White. Wednesday, March 9, 
6.30 p.m., Students’ Meeting. ‘‘ Foundations for Build- 
ings,”’ by Mr. F. Breakwell. 

Royat Santrary Instirure.—Tuesday, March 8, 
6 p.m., 90, Buckingham Palace-road, 8.W.1, “Some 
Engineering Aspects of the Control of Rivers,” by Mr. 
W. L. Jenkins. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, March 8, 
6 p.m., 85, The Minories, E.C.3, ‘* Pulverised-Fuel Firing, 
with Special Reference to Power Station Practice,” by 
Mr. 8. B. Jackson. Junior Section : Thursday, March 10, 
7 p.m. Debate: “Steam versus Diesel Machinery for 
Marine Propulsion,” by Mr. H. R. Tyrrell and Mr. E. W. 
Cranston. 

Institute oF Metats.—Swansea Local Section :— 
Tuesday, March 8, 6.15 p.m., Y.M.C.A., Swansea. 
“*Metallography in Industry,” by Mr. R. Griffiths. 
London : Wednesday, March 9, and Thursday, March 10, 
10 a.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual General Meeting. Wednesday, 
March 9, 10 a.m. Presidential Address by Col. Sir H. 
Fowler. “The Relative Corrodibilities of Ferrous and 
Non-Ferrous Metals and Alloys. Part IIT. Final Report. 
“The Results of Three Years’ Exposure at Southampton 
Docks,” by.Dr. J. H. Friend. “‘ The Properties of Copper 
in Relation to Low Stresses (The Effect of Cold-Work, 
Heat-Treatment and Composition). Part I. Tensile 
and Compression Tests under Short-Time Loading.” 
by Dr. O. F. Hudson and Dr. J. McKeown. ‘“ The 
Proporties of esr in Relation to Low Stresses (The 
Fffect of Cold-Work, Heat-Treatment and Composition). 
Pert II. Creep Tests at 300 deg. C., and 350 deg. C., of 
Arsenical Copper and _ Silver-Arsenical Copper,” by 
Mr. H. J. Tapsell and Mr. A. E. Johnson. At 2 p.m., 
“Note on the Interaction of Aluminium and Water 
Vapour,” by Dr. R. Seligman and Mr. R. Williams. “ The 
Influence of Temperature on the Elastic Behaviour of 
Various Wrought Light Metal Alloys,” by Dr. 
Bollenrath. ‘“‘ The Thermal Conductivity of Some Non- 
Ferrous Alloys,” by Professor D. Hanson. “ Intercrystal- 
line Corrosion of lumin.” by Mr. A. J. Sidery, Mr. 
K. G. Lewis and Mr. H. Sutton. At 7.15 p.m., Annual 
Dinner. Trocadero Restaurant, Piccadilly Circus, W.1. 


Thursday, March 10, 10 a.m., “ Magnesium Alloy Pro- 
tection by Selenium and Other Coating Processes,’’ by 
Dr. G. D. Bengough and Mr. L. Whitby. “‘ The Age- 
Hardening of Some Aluminium Alloys of High Purity,” 
by Dr. M. L. V. Gayler and Mr. G. b. Preston. ‘‘ Some 
Bronze Specimens from the Royal Graves at Ur.” by 
Dr. C. F. Elam. “ The ‘ Fogging’ of Nickel,” by Dr. 
W. H. J. Vernon. ‘‘The Behaviour of Single Crystals 
of Bismuth subjected to Alternating Torsional Stresses,” 
by Dr. H. J. Gough and Mr. H. L. Cox. “ The Solubility 
of Aluminium in Magnesium in the Solid State at Different 
Temperatures,” by Professor P. Saldau and Mr. M. 
Zamotorin. At x p.m., “ Observations on the Pressure 
of Fluidity of Annealed Metals,” by Dr. H. O'Neill and 
Mr. H. Greenwood. General Discussion on “ Testing of 
Castings,’’ by Dr. W. Rosenhain. 
INsTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtanp.—Tuesday, March 8, 7.30 p.m. 39, Elmbank- 
t. Gl w. “Recent Improvements and Re- 
in Glasgow Harbour,” by Mr. A. C. 





construction Works 
Gardner. 

\InsTrTUTION oF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, March 8, 7.30 p.m., King’s Head 
Hotel, Coventry. ‘* Motor le Progress—Past, Present 
and Future,”’ by Capt. H. D. Teage. 

InstrTruTION oF ENGINEERS-IN-CHARGE.—Wednesday, 
March 9, 7.30 p.m. St. Bride Institute, Bride-lane, 
E.C.4. “The Development of the Thermionic Valve,” 
by Mr. F. E. Henderson. 

InsTITUTION OF Propuction EnorngeErs.—Luton, Bed- 
ford and District Section: Wednesday, March 9, 7.30 

.m., Red Lion Hotel, Luton. “‘ Modern Tendencies in 

achine Tool Design.” London Section: Friday, 
March 11, 7.30 p.m. Society of Motor Manufacturers 
and Traders, 83, Pall Mall, 8.W.1. “ The Manufacture 
of Glass,”” by Professor W. E. 8. Turner. 

InstrTuTION oF StRucTURAL ENGINEERS.—Thursday, 
March 10, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1. 
“Tolerances and Clearances in Structural Steelwork,” 
by Mr. J.8. Lewis. 

Opricat Soctety.—-Thursday, March 10, 7.30 2 
— College of Science, South Kensington, 8.W.7. 
“Note on the Absorption of Light,” by Dr. R. A. 
Houstoun. “ Note on Refractive Indices,” by Mrs. E. 
Gifford. Demonstrations: ‘“‘The Manufacture of a 
Microscope, with Kinematograph [Illustrations,” by 
Mr. W. E. W. Baker. “ Measurement of Particle Size 
and Concentration in Opal Glasses,” by Mr. C. Dunbar. 

INSTITUTION OF WeELDING Enoernerers.—Thursday, 
March 10, 7.45 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. ‘‘ High-Speed Arc Welding,” by 
Dr. J. H. Paterson. 

Norts-East Coast InstiTuTION OF ENGINEERS AND 
Surpsurtpers.—Friday, March 11, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘“‘ Some Notes on Steel 
Shipbuilding,” by Mr. N. M. Hunter. 

MANCHESTER ASSOCIATION OF ENnarnererS.—Friday , 
March 11, 7.15 p.m., Engineers’ Club, Manchester 
‘: Properties of Steel as Affected by Increase of Tempera- 
ture,” by Dr. W. H. Hatfield. 


Hypro-E.tecrric Power tn NorRTH QUEENSLAND.— 
We understand that the Queensland Government agreed 
some time ago to a loan of 100,000/. for the installation 
of a hydro-electric plant on the Barron Falls, near 
Cairns, North Queensland. The project is in the hands 
of the Barron Falls Hydro-Electricity Board. 





Canapa’s Mrnerat Propuction ry 1931.—According 
to the preliminary estimate of the Canadian Bureau 
of Statistics, Ottawa, the mineral production of the 
Dominion during 1931 was valued at 227,769,000 dols., 
as compared with 279,873,000 in 1930. In spite of the 
decline in the prices of most minerals, however, the 
mining industry of Canada is, it is stated, in a robust 
condition and is in a position to take full advantage 
of the expected upward economic turn. Gold production, 
stimulated by lower commodity prices and the present 
exchange situation, increased by 27-5 per cent. over that 
for 1930, and assisted materially in offsetting the loss 
occasioned by the drop in the prices of other metals. 
The output of gold, which was the greatest yet recorded 
in the history of Canada, rose from 2,102,000 oz., valued 
at 43,453,000 dols., in 1930, to 2,680,000 oz., valued at 
55,395,000 dols., in 1931. 





Brirish StanpaRps yor MILLING CUTTERS AND 
Reamers.—The British Standards Institution has 
issued a revision of their publication No. 122, “ British 
Standards for Milling Cutters and Reamers (including 

illi Machine Spindle Noses and Arbors).” This 
am was first published in 1920 and the revision was 
undertaken in order to make certain modifications which 
had become as a result of changes in practice. 
It was felt that a somewhat bigger key was desirable 
in the case of the larger diameter arbors, and the tables 
of dimensions for keys and keyways for arbors have 
theref been d and extended to provide for 
arbors up to 5 in. in diameter. The table of dimensions 
of gear-cutter hobs has been revised and that of hand 
taper-pin reamers correlated with the table of dimensions 
of taper pins in B.S. Specification No. 46, Part 3. One 
of the most important features of the revision is the 
addition of dimensions for milling-machine 





F.| spindle noses and arbors of two sizes, together with the 


dimensions of adaptors for ge age ae arbors in 
the new spindles. Copies of revised publication, 
which is designated No. 122-1931, can be obtained from 
the Institution’s Publication De ent, 28, Victoria- 





street, London, 8.W.1, price 2s. 2d., post free. 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 


(For Description, see Page 273.) 
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ma hae ae the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 


somewhat similar titles. 
TreLecrapuic f‘* ENGINEERING,” WESTRAND, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 lines). _ 


SUBSCRIPTIONS, HOME AND FOREIGN. 
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GERMANY’S ECONOMIC POSITION. 

AN analysis of the present industrial position in 
three great countries—our own, the United States 
and Germany—will prove disappointing to the 
political economist, or politician, who has persuaded 
himself that a change for the better depends on the 
adoption of one or more favoured panaceas. If 
he regards high taxation as the principal obstacle 
to the improvement of British commerce he will, it 
is true, find that both our German and our American 
competitors suffer less in this respect than we do, 
but he will also find that in the United States 
there are some 10,000,000 unemployed, and in 








Germany about 4,000,000, compared with 2,000,000 
in Great Britain ; and that in both these countries 
the number of these unfortunates is rising rather 
than falling. If he holds that the majority of our 
industrial troubles would be resolved by the imposi- 
tion of a general tariff he will not be able to ignore 
the trade depression in Germany and the United 
States, though both these countries have long em- 
ployed this stimulant to commerce. If he con- 
siders our financial policy to be the root of the 
evil, he will find it difficult to explain away the con- 
fidence that is reposed both in the stability of our 
banks and in our Government securities, confidence 
which is exemplified by the prosperity of the 
former and by the annual growth in the number 
of National Saving Certificates purchased. It may 
also surprise him to learn that in the United States 
bank deposits have decreased by over 2,000 million 
dollars during the last three months, and that 
in Germany, a collapse of the exchange for the 
second time within ten years has only been avoided 
with difficulty, though the banking policies of both 
countries have often been held up as examples 
worthy of our imitation. If he argues that our 
own trade and that of Germany would be revived 
by the cessation of payments on account of war 


say why the United States is not finding the posi- 
tion of creditor entirely without its disadvantages. 
In fact, if he considers the world position dis- 
passionately, he must agree that it is due to no 
one cause, and that no known remedy seems capable 
of improving it; and must draw what consolation 
he can from the reflection that, bad as our own 
condition is, that of our two great competitors is as 
bad, or even worse. 

As far as our European competitor is concerned 
this opinion is supported by the informative report 
on Economic Conditions in Germany,* which has 
been prepared by Mr. J. W. F. Thelwall, Commercial 
Counsellor, and Mr. R. P. F. Edwards, Commercial 
Secretary, to His Majesty’s Embassy, Berlin. This 
report covers the fifteen months ending Septem- 
ber 30, 1931, and, therefore, includes a period 
during which Germany’s position rapidly deterio- 
rated, and nearly ended in disaster. All her in- 
dustries were more or less affected by depression, 
even though a few individual firms achieved 
some success, This, however, is not surprising 
when the industrial history of the country during 
the last seven years is examined. At the begin- 
ning of that period Germany had lost nearly all 
her working capital and of the relatively small 
amounts that had later been accumulated on 
that account, a considerable proportion had to be 
transferred to her creditors. The long term loans 
which were negotiated and used not only to re-equip 
factories and to build power stations and water- 
works, but for such unproductive purposes as the con- 
struction of sports stadia and swimming baths, soon 
became impossible to obtain. The result was that 
a high productive capacity, often not fully paid for, 
had been built up, of which the home market was 
incapable of taking full advantage. As long as the 
world’s trade remained good this weakness was 
successfully counteracted by developing export 
trade, but as depression became more general orders 
fell off and reparations, loan interest and other out- 
goings became more difficult to meet. Economic 
distress was also followed by political mistrust. 
Disaster, both to Germany and the world, almost 
followed and, as it is, trade and industry have been 
virtually paralysed. 

By way of remedy, the German Government 
as long ago as April, 1930, reduced their own 
contribution to the unemployment relief funds and 
increased that which had to be found by industry. 
They also imposed a levy on official salaries, increased 
the income and other taxes, and initiated a cam- 
paign against high prices, which, so far as the 
retail purchaser is concerned, has not been con- 
spicuously successful. A few months later the 
income tax was again raised and fresh duties 
imposed, while a decree was promulgated by which 
practically all German firms with capital and 
reserves exceeding 5,000,000 marks could be com- 
pelled to assume a guarantee, up to a total of 
500,000,000 marks, in respect of any losses arising 
out of credit transactions which the German Gold 
Discount Bank might enter into for the purpose of 
maintaining foreign credit. Before the effects of this 
arrangement could be felt, however, the financial 
crisis of last summer occurred, and urgent steps had 
to be taken to prevent a run on the banks, the com- 
plete withdrawal of foreign credits, and a collapse of 
the exchange. These steps need not be detailed 
since they are well known. Drastic as they were, 
however, they have only provided a breathing space, 
and the main problem, in all its complexity and 
difficulty, still remains to be dealt with. Indeed, 








debts and reparations, he will find it difficult to 


the position may become both more complex and 
more difficult as the repercussions of the events of 
six months ago make themselves more evident, and 
as restriction of credit reduces earning capacity 
and renders the maintenance of existing standards 
of production impossible. The result can only 
be failures, a rise in unemployment and an addi- 
tional strain on public finances, in spite of the 
substantial relief that a release from reparation 
payments will bring. To counterbalance this weak- 
ness in the home market and to secure foreign 
currency, Germany will almost certainly attempt 
to promote her export trade in every possible way 


* Ec ic C 8 in Germany. Report by ‘Mr. 
J. W. F. Thelwall and Mr. R. P. F. Edwards. London: 


H.M. Stationery Office. [Price 4s. net.] 
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and at the same time to keep her imports down to 
a minimum. As she imported 639,000,000 marks’ 
worth of goods from this country during 1930, or 
more than from any other country except the United 
States, and exported 1,219,000,000 marks’ worth to 
us, it, obviously, behoves us to watch the positi»n 
with the greatest care. For we are inevitably 
involved, if not in a rake’s progress, at least in a 
gamble that has not so far succeeded. 

Examining the industrial relationship, which exists 
between the two countries, as set out in the report, 
we find that while the exports from Germany to Great 
Britain fell by 7 per cent., imports from us decreased 
by 25 per cent. In fact, during the past four years 
the balance in Germany’s favour has increased 
from 214,000,000 marks to 580,000,000 marks. 
Compared with 1913 the position is still more 
unsatisfactory. In that year Germany imported 
9,209,543 metric tons of British coal, but in 1930 
this had fallen to 4,786,268 tons, while during the 
same period imports of textile machinery decreased 
from 19,525 tons to 2,495 tons and other machinery 
from 3,990 tons to 2,288 tons. On the other hand, 
machinery exported from Germany to this country 
increased during the same period from 12,549 tons 
to 14,719 tons, and electro-technical products from 
4,232 tons to no than 11,476 tons. This 
position is likely to be acerbated if a short-sighted 
policy, to which attention is drawn in the report, is 
persisted in. This calls upon German firms to 
purchase only from British concerns which buy 
direct from them, and must, besides antagonising 
a good customer, do much to check that free flow 
of exports which, as we have already pointed out, 
she is by other methods doing her best to stimulate. 
These methods include a system of export bounties 
which resulted in 49 per cent. of the total sales of 
the Ingot Steel Association during 1930 being on 
account of foreign trade, while this figure rose to 
56 per cent. during the first quarter of 1931. As 
the world prices for this material were considerably 


less 





lower than those within Germany, the financial | 


results were, however, so unfavourable that for a 
time the Association ceased to accept export orders 

The position, both as regards home and export 
trade, may be exemplified in more detail by referring 
to the results obtained in the engineering industry. 
For while the inland sales during 1930 were 37 per 
cent. lower than in 1929, exports rose from 636,824 
tons to 700,941 tons, of which 129,796 tons repre- 
sented machine tools and 38,275 tons electrical 
machinery and parts. During the first half of 
1931. however, this trade began to decline, and 
the percentage of workers employed had fallen 
from 62 per cent. to 48 per cent. by last June. In 


the locomotive industry the position was equally | this mode of transportation in Europe. 


unsatisfactory, as is shown by the fact that a further 
concentration of firms took place. The German 
Railway company has, however, agreed to purchase 
0 steam locomotives a year for three years from 
the leading concerns, and this should tend to 
improve matters. In Germany, as in this country, 
electrical engineering did comparatively well with 
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30,600,000,000 kw.-hr. in 1929 to 29,100,000,000 
kw.-hr. in 1930, in spite of the introduction of 
ittractive tariffs for energy used for domestic 
p irposes, while the volume of goods carried on the 
railways dropped from 436,000,000 to 354,000,000 
metric tons, a decrease of 18-5 per cent., and the 
total ton-kilometres run decreased by 20-5 per 
cent. Two-thirds of the total were due to consign- 
ments, including coal, forwarded under exceptional 
tariffs. On the other hand, passenger traffic fell off 
by only 7-5 per cent. 

Some of the reasons for this sorry tale have 
ilready been noted ; some are outside the control 
of the Germ ins, as they are equally outside our own ; 
und some are the result of their mistakes, pure and 
simple. Among the latter, Messrs. Thelwall and 
Edwards seem disposed to include the too free use 
of money in the re-equipment of works, the trans- 
plantation of American methods of mass production 
to soil for which it was unsuitable, and above all, 
a failure to realise the importance of selling cheaply 
in the home mirket. But whatever may be the dis- 
vdvantages of the last to the native consumer and 
in a less degree to the foreign competitor, the first, 
places Germany in an excellent position to take 
part in any revival of trade which may occur, and 
the same is probably true of the second, when the 
necessary adaptations have been made. As a com- 
mercial force Germany remains powerful and 
efficient, and British industrials should bear that 
truth continually before them. If they doubt it, 
we recommend them to study this report, which has 
been prepared with a care and insight that is most 
praiseworthy. 


THE PROGRESS OF CIVIL AVIATION. 


Wrrn the growing complexity of international 
trade and international affairs, easy transport and 
communication becomes of increasing importance 
every day. To an Empire such as ours, rapid 
methods of transmitting news and conveying goods 
and passengers are vital. Only by the close associa- 
tions, which such facilities afford, can the relation- 
ships of the inhabitants of the various territories be 
maintained and strengthened. In the development 
of communication by means of the mail service, 
telegraphy and shipping, this country occupies a 
high place, but it cannot be claimed that she has 
maintained a similar position in the development 
of civil air transport. 

Statistical information on this subject, which 
has been prepared by the Directorate of Civil 
Aviation, shows that this country occupies a very 


| moderate position in the general development of 


| 


the important difference that while in Great Britain | 
this was due to home orders, in Germany it was | 


the result of foreign contracts. This is shown by 
the fact that the weight of goods exported reached 
a record figure of 38,275 metric tons and that 
Germany’s share of the world’s foreign trade in this 
branch of engineering advanced from 28 per cent. 
in 1929 to 30 per cent. in 1930. The home orders, 
however, fell off by as much as 40 per cent. 

The effects of the crisis are further reflected in 
the decrease in output of all types of fuel. Coal 
production fell from 163,440,632 tons in 1929 to 
142,693,118 tons in 1930, a decrease of 12-7 per 
cent., while the corresponding drops in lignite, 
coke, and lignite briquettes were 16-4, 15-8, and 
19-6 per cent. This decline continued during the 
first seven months of last year, during which the 
coal output amounted only to 70,302,001 tons. 
Similarly, the exports of coal from this country to 
Germany fell from 5,385,714 tons in 1929 to 
4,786,268 tons in 1930, a decrease of 11-1 per cent., 
while during the first seven months of 1931 the 
drop was no less than 22 per cent. During 1930, 
Germany's own exports of coal and coke fell by 
9 per cent. and 25 per cent. respectively. Simi- 
larly, the output of electricity decreased from 


| 


A direct 
comparison with the United States is not made in 


| the return which has been prepared, but a separate 


return on “ American Air Transport Development” 
prepared by Mr. Harry H. Blee, the Director of 
Aeronautic Development in the United States 
Department of Commerce, gives information on the 
general progress in America. The United States 
has developed her internal air services to an extent 
far surpassing anything done elsewhere. The route 
mileage operated by the American air transport 
companies now amounts to 32,000 miles within the 
United States, and 19,000 miles outside its boun- 
daries. The machines used number 625. They are 
operated to time schedules on definite routes and 
cover an aggregate distance of travel of 150,000 
miles every twenty-four hours. Nothing done in 
any European country can bear comparison with 
this, the highest mileage figure being that of 
Germany, the return being 164,100 miles in a week. 
Night flying has been rapidly developed in America, 
and about 40 per cent. of all the public company 
service is now conducted at night. The annual 
returns show increasing figures for total mileage, 
number of passengers, and the weight of mails 
carried. 

All the European regular air transport services 
combined do not cover so great a weekly mileage as 
those of the United States. Germany, as stated, 
occupies the premier position in Europe, fcllowed by 
France, Italy, and Helland in sequence, with Great 
Britain fifth in the list, and but slightly better than 
Belgium. In the number of aircraft in use on the 
various routes, Great Britain again occupies a very 
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moderate position. The list is headed by France 
with 304 machines, the lowest position being 
occupied by Greece with four ; Great Britain, with 
20, is just above Switzerland and above Jugo- 
slavia, Austria, Hungary, Denmark, Sweden and 
Spain. On this basis, the United Kingdom occupies 
the eighth position, being below Belgium, Czecho- 
slovakia and Poland. The British machines, how- 
ever, are generally bigger than those of other 
countries, and their average horse-power is much 
higher, thus permitting the carrying of a heavier 
average load. In view of the performance of this 
country in the Schneider Trophy races, and her 
establishment of many records in flights to long. 
distant parts of the world, it cannot be supposed 
that we do not possess the scientific knowledge and 
technical ability, both in design and operation, which 
are required for the extensive development of 
civilian air transport, and the reasons for our 
moderate position must be sought elsewhere. 

Many countries have undoubtedly established 
civilian air services with the idea of indirectly 
assisting the progress of military aviation. This 
procedure, which is in every way defensible, has 
had but little parallel in this country. It is no 
doubt partly from this point of view that so many 
European countries pay very large subsidies, either 
direct or by mail contracts, to encourage develop- 
ment. Our services are not commercially self- 
supporting, but they make a nearer approximation 
to it than those of most other countries. It is not 
impossible that the present world financial strin- 
gency may do something to put our commercial 
air transport in a more relatively fair position. 

There is one very healthy sign, which may affect 
the relative position of this country in the future. 
The number of aircraft in private ownership in 
the United Kingdom is greater than in any other 
European country. The actual number 946, 
which compares well with 888 in Germany, 884 in 
France, and 535 in Italy. Developments in this 
direction deserve every encouragement, and the 
work done by the British Gliding Association and 
the light aeroplane clubs is of great value. 

To-day almost every large centre of population 
in Europe has its aerodrome. The towns of Great 
Britain are not behind in this respect, though the 
distances between them are not such as to make the 
value of civilian flying so proportionately time- 
saving as is the case over the longer distances of the 
Continent. This factor alone is probably an impor- 
tant one in our relative backwardness in the develop- 
ment of civil aviation. 

The statistics relating to the safety of flying 
show that aeroplane travel is comparable with other 
means of transport, in this respect. It is probably 
safer than road travel. In America, during the year 
1930, there were nine fatal accidents, a figure corres- 
ponding to a travel of over 4,000,000 miles per fatal 
accident. Moreover, every year witnesses a further 
improvement in safety. An analysis of the causes 
of accidents with the machines of the companies 
subsidised by the French Government, and that 
country’s military air force, prepared by Capitaine 
de reserve Guet, is of great interest. It shows in 
percentages the nature of the accidents, and the 
initial causes of them. Over a period covering 
the last ten years, one-quarter of the serious 
accidents to aeroplanes of the French air lines 
were due to forced landings, one-eighth were due to 
collisions in flight with objects other than aircraft. 
and a similar proportion to stalling due to engine 
failure. The continued improvement in construction 
is reflected in the French experience that the engine 
constituted the most frequent cause of serious 
accidents from 1921 to 1926. After that it took 
second place, and the main cause of trouble was 
found in bad weather conditions. The classification 
societies, which have for long ensured the provision 
of constructional features and designs of ships 
suited to safety, have now undertaken similar duties 
in connection with aircraft. 

Aviation requires the establishment of ver) 
extensive ground services, wireless telephone and 
telegraph equipment, landing fields and many other 
facilities. Such provisions must be practically as 
great for once-a-week service as for one or more 
times a day. Only by the extensive employment 
of these resources can the overhead charges of out 
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air service be reduced. Fares, which to-day com- 
pare reasonably with those of Pullman railway 
travel, may be expected to be reduced, as more 
and more extensive use is made of the facilities. 
From the standpoint of the business advantage of 
increased speed in the conveyance of letters, passen- 
vers and valuable goods, the air services should need 
but little advocacy. 


NOTES. 


INTERNATIONAL ASSOCIATION FOR BRIDGE AND 
StructuRaL ENGINEERING. 


Tue arrangements have now been completed for 
the holding of the first Congress of the International 
Association for Bridge and Structural Engineering, 
in Paris, from May 19 to 25 next. The Congress 
wil] comprise an opening meeting, to be held in the 
Grand Amphithéatre de la Sorbonne, and seven 
business meetings, which will be held in the rooms 
of the Société des Ingénieurs Civils de France, 
19, Rue Blanche, Paris, 9e. The ground: to be 
covered has been divided into eight main divisions, 
respectively dealing with, stability and strength of 
structural members subjected to compression and 
bending; slabs in reinforced-concrete structures ; 
welding in steel structural work; large girder 
bridges in reinforced concrete ; dynamics of bridges ; 
development of the statics of reinforced concrete 
with regard to the properties of the material used ; 
girders in conjunction with concrete ; and research 
concerning building ground. In each division a 
number of papers has been prepared and among 
these may be cited, “Elasticity, Plasticity and 
Shrinkage,” by Dr. Oscar Faber; and “ Girders, 
Combined with Concrete or Reinforced Concrete, 
Subjected to Bending,” by Dr. C. H. Lobban. All 
the papers will be published in full in the “ Pre- 
liminary Report,” which will be forwarded to all 
those participating in the Congress. In order to 
give ample time for discussion, authors of contribu- 
tions will give only a short summary of their work 
at the meetings. The official languages will be 
English, French and German. A comprehensive 
programme of visits to works and places of interest 
in Paris and the neighbourhood has also been 
arranged. The president of the Association is 
Professor A. Rohn, President of the Council of the 
Swiss Federal Polytechnic School, Ziirich, and one 
of the three vice-presidents is Sir Thomas Hudson 
Beare ; the other two are Dr. M. Klénne, of Dort- 
mund, Germany, and Professor G. Pigeaud, of Paris, 
The general secretary of the Association, from whom 
full particulars may be obtained, is Dipl.-Ing. P. E. 
Soutter, Eidgendssiche Technische Hochschule, 
Ziirich, Switzerland. 


ENGINEERING AND THE EMPIRE. 


Appropriately to the times, the principal toast 
at the dinner of the Association of Consulting 
Engineers, held on Friday last at St. Stephen’s 
Club, Westminster, was “Engineering and the 
Empire.” It was proposed by Mr. David Balfour, 
0.B.E., who referred to the many important works 
in the Empire recently completed, nearing comple- 
tion, or otherwise in progress, standing to the credit 
of British engineers. It was not necessary, he said, 
to insist that such work should be placed in the 
hands of these engineers, because it came naturally 
into their hands. The secret of their success had 
been due to thoroughness in design, progressiveness 
in their work, and scrupulous attention to detail. 
These things were all important. Sir Cyril Kirk- 
patrick, President of the Institution of Civil 
Engineers, responded, stating that he was not satis- 
fied that British engineers should confine their 
activities to the Empire. He wanted to see them at 
work outside as well, on foreign projects. At 
present, American and French engineers were 
doing a good deal in this way, and he thought we 
also ought to get our share. He was certainly 
proud of the great works to which Mr. David 
Balfour had referred. He also congratulated the 
London County Council on having at last come to a 
decision to pull down Waterloo Bridge. That 
would give engineers a good chance to build a really 
good bridge in its place, and if the architects would 
leave them alone, they would, he thought, get a 
very fine bridge too. When he considered our 
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national activities as a whole, he could not help 
reflecting upon the deplorable state of our ship- 
building industry, which was trying to keep going 
upon a basis very different from similar activities 
abroad. He hoped something would be done to 
remedy this, so that advantage might be taken in 
due course of the great dry-dock now under con- 
struction at Southampton. Sir Edward T. F. Crowe 
also responded to this toast in an enjoyable speech, 
which had really very little reference to the main 
subject, but which dealt more specifically with the 
success of the present British Industries Fair, which, 
Sir Edward said, had exceeded all previous records 
as regards attendance from abroad. He thought 
British engineers should do more to make their 
work known abroad, and incidentally to make 
use of the services of the Department of Overseas 
Trade, to that end. The toast of the Bench and the 
Bar is a regular one at this dinner, and this year was 
proposed by Mr. C. L. Howard Humphreys. It 
was replied to by Mr. Justice McCardie, who, in 
reference to certain recent decisions for which he had 
been criticised, said that he considered that the law 
ought to adapt itself, like other things, to the times. 
Mr. Bidder replied on behalf of the Bar. During his 
speech introducing the last toast, that of the 
Association of Consulting Engineers, Mr. R. W. 
Hughman said that if engineers could contrive a 
little litigation and so arrange that the matter 
came before Mr. Justice McCardie, he thought that 
possibly they might achieve something of the 
publicity which was so essential in these days, to 
success. Mr. 8. C. Lewis, chairman of the Associa- 
tion, in reply, said that while anything in the 
way of personal advertisement was, of course, 
anathema, they should do all they could to interest 
the public in the works which were carried out 
for them, and so legitimately add to the credit of 
the profession. 


THe MIneRAL WEALTH OF BRITISH COLUMBIA. 


The great decline in metal prices which took 
place during 1930 has had an adverse effect on 
the mining industry of British Columbia. Some 
of the smaller mines have been forced to cease 
operations, and towards the end of last year, the 
Copper Mountain mine, an important copper- 
producing installation, near Princeton in the 
south of the Province, has had to be closed down. 
Nevertheless, it is a remarkable fact that, not- 
withstanding the very much lower metal prices 
prevailing, the quantities of silver, lead, and zinc, 
produced during 1930, constitute new high records 
in the history of the mining industry of the Pro- 
vince. The annual report of the Minister of Mines 
of British Columbia for the year ending December 31, 
1930, shows that the year’s production of silver 
was 11,289,171 oz., of lead, 319,199,752 lb., and of 
zine, 250,287,306 lb., all of which figures are con- 
siderably higher than those for any preceding 
twelve months. Reduced prices, however, coupled 
with decreased outputs of coal and of copper, 
caused the value of all minerals to total up to only 
55 million dollars, as compared with 68 millions in 
1929, and 65 millions in 1928. The average gross 
value of the metalliferous ore mined was 6-04 dols. 
a ton in 1930, as against 7-35 dols. a ton in 1929, 
these two figures showing in a striking manner the 
effect of the reduction in metal prices. As has 
been the case for some years past, the bulk of the 
1930 output of lead and zinc and a considerable 
proportion of the silver output are derived from the 
rich Sullivan Mine of Messrs. The Consolidated 
Mining and Smelting Company of Canada, Limited, 
at Kimberley in the East Kootenay district of the 
Fort Steele Mining Division. A substantial increase 
in outputs of lead was also recorded at the Monarch 
Mine of Messrs. Base Metals Mining Corporation, 
Limited, situated east of Field in the Golden 
Mining Division in the south east. 
of copper during 1930 totalled 90,421,545 Ib., a 
decline of 11,062,312 Ib. from the figure for 1929. 
This decline, as already indizated, is partly accounted 
for by the closing down of the Copper Mountain 
mine. Production at the Hidden Creek mine, 
Granby Bay, near Anyox, in the north-west was, 
however, also curtailed. On the other hand, the 
output of copper for 1930, of the Britannia mine, 
on Howe Sound, near Vancouver, was a record one, 
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and to some extent made up for the deficit from 
other sources. The production of coal, which for 
some years past had remained more or less stationary 
at between 2} million tons and 24 million tons, 
declined to 1,887,130 tons in 1930. The decline 
was general in all the colliery districts of the pro- 
vince. The main coal-producing centres are in 
Vancouver Island, the Nicola-Princeton area, and 
the Crow’s Nest Pass district of East Kootenay. 
The bulk of the coal extracted is sold for consumption 
in Canada, but a small quantity, usually less than 
10 per cent. of the total output, is exported, 
principally to the United States. Although gold 
to the value of 3,475,811 dols. was produced in 
1930, an increase of 350,000 dols. over the 1929 
figure, the gold output shows a general tendency 
to decline. Small quantities of arsenic, cadmium, 
gypsum, platinum, palladium and other metals 
and materials have been produced during the year 
under review. It is stated in the report that there 
are numerous deposits of non-metallic materials in 
British Columbia, some of which are being investi- 
gated and developed, so that this branch of the 
industry may be expected to expand when nominal 
industrial conditions follow the present depression. 


Pustic HEALTH AND THE ENGINEER. 


That the decrease in the rate of mortality in 
Great Britain by some 50 per cent. during the last 
50 years, is, to a considerable extent, owing to 
improvements in the technique of water supply 
and sanitation, for which the engineer is responsible, 
was the contention of the Right Hon. Sir E. Hilton 
Young, the Minister of Health, when replying to the 
toast of ‘‘ His Majesty’s Ministers,” at the annual 
dinner of the Institution of Civil Engineers, held 
on Wednesday, March 2. With this view his 
audience heartily agreed and his suggestion that 
the existing pause in engineering activities provided 
opportunity for research met with equal assent. 
The toast was proposed by the Right Hon. Lord 
Macmillan of Aberfeldy, who, after suggesting 
that the volume of legislation might be decreased 
with advantage, said that history showed that 
economic disturbances like the present were periodic 
and he held the view that they were symptoms 
of growth. ‘“ The Institution of Civil Engineers ” 
was proposed by the High Commissioner for Canada, 
the Hon. G. H. Ferguson, who cordially acknow- 
ledged the help the Dominion still received in its 
major engineering problems from British engineers. 
Sir Cyril R. 8. Kirkpatrick, the President of the 
Institution, who occupied the chair, in replying to 
this toast, reviewed the position of the Institution 
during the past year. He was glad to say the 
difficult position with regard to income tax assess- 
ment, had been cleared. This would probably 
affect sister institutions. The membership was 
growing, there being now 10,593 names on the roll 
but, as of these only 1,287 appeared on that of the 
Benevolent Fund, at present of greater utility than 
ever, he hoped the small percentage indicated by 
these figures would be increased. A number of 
distinguished guests were present, to whom Mr. 
E. F. C. Trench, past-president, extended a welcome 
in the toast of ‘‘ Our Guests.” His Excellency M. de 
Fleuriau, the French Ambassador, and the Very 
Rev. W. Foxley Norris, Dean of Westminster, both 
struck a happy note in their replies. The function 
was somewhat unusual in that the old-established 
practice of holding it in the Institution building had 
been abandoned in favour of the Savoy Hotel. 








Tue InsTITUTION OF MUNICIPAL AND County ENaI- 
NEERS.—The fifty-ninth annual general meeting and 
conference of The Institution of Municipal and County 
Engineers will be held at Glasgow from June 15 to June 18 
next. On the first day, Mr. Thomas Somers, the presi- 
dent-elect for 1932-33, will deliver his presidential address 
and visits will be paid to works and places of interest 
in and around Glasgow. On Thursday, June 16, five 
pers will be discussed, namely, ‘‘ County Road Practice 
in Scotland,” by Mr. G. 8. Barry; “ Regional Planning 
with Special Reference to the Clyde Valley Area,” by 
Mr. F. A. B. Preston; ‘“‘ Glasgow Roads, Drainage and 
Bridge Works,”’ by Messrs. J, McGrory and A. McCulloch ; 
“ Sewage Purification in Glasgow,”’ by Mr. W. Tennant, 
and “‘ Street Lighting in Relation to Road Surfaces,” by 
Mr. 8. B. lands. A steamer trip has been arranged 
for June 17, and the whole of Saturday, June 18, will be 
devoted to visits to sewage-purification and other works 
of the Glasgow Corporation. Further details regarding 
the meeting can be obtained from the secretary of the 





Institution, 84, Eccleston-square, London, 8.W.1. 
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THE MECHANICS OF SHIFTING | these known, the position of the resultant horizontal | of the wall was accompanied by a tilt of the plane of 


SAND. 

On Friday evening, February 19, at the Royal | 
Institution, Professor C. F. Jenkin, F.R.S., delivered 
a lecture on the above subject. 

He said that he found a difficulty in discussing | 
the results of six years’ work in a sixty minutes’ 
talk, and all he could attempt to do was to make | 
the main principles clear. All foundations, if not 
on rock, rested on soil of some sort, and depended | 
on it for support. Dock walls and retaining walls, 
moreover, had to resist overturning forces. Endless 
theories and formule had been suggested for 
estimating these, and there were on record some | 
three or four hundred papers describing beautiful 
experiments which had nevertheless failed to 
provide a solution. In short, no forces seemed so 
elusive as those due to sand pressure. 

Taking an iron pipe, closed at the bottom with | 
a thin sheet of tissue paper, the lecturer tipped sand | 
into it, and after compacting this by vibration, 
was able to load the column of sand with a weight 
of 20 lb. without failure of the paper occurring. 
This was due, he stated, to what was known as the 
arching effect, owing to which the load was not 
transmitted to the sheet of paper, but was trans- 
ferred to the walls of the pipe. Nevertheless, some 
sort of scaffolding was required at the bottom, since 
on breaking the paper, the sand collapsed. The 
arching was due to dilatancy, a phenomenon to 
which Osborne Reynolds drew attention 47 years 
ago. If one stamped on a piece of steel or wood, 
one compressed it, reducing its volume, but under 
the same conditions a mass of settled sand increased 
in bulk, as any disturbance of the well-settled condi- 
tion involved an expansion of volume. The effect 
could be illustrated by a vertical layer of steel balls, 
arranged in closest packing, between two uprights, 
and supported at the bottom on a strip of wood, 
the central portion of which could be lowered. 
When this was done, the main body of the balls 
remained intact, arching over the opening, only 
a triangular patch of the balls falling away. 

With the model in the state of closest packing, 
the forces could not be calculated, as each ball 
touched so many others. If, however, one of the 
uprights was tilted about its lower edge, a wedge 
of balls descended, and, moreover, spaces appeared 
between the balls in the horizontal rows. With 
this condition, calculation of the horizontal force 
was possible, and the result was confirmed by 
measurement. Again, if the upright was rotated 
about its upper edge so that its foot moved away 
from the mass of balls, a triangular displacement 
was again observed, but the gaps in this case came 
between the balls in the diagonals, where the balls 
were then alternately close together or separated by 
a gap. The horizontal thrust became calculable 
in this case also, and was the same as before, but 
acted at a point two-thirds of the height from the 
bottom, instead of at one-third the height, as in 
the previous instance. 

It thus appeared that an infinitesimal shift might 
displace the position of the resultant force through 
one-third the total height of the wall, and it was 
therefore not surprising that inconsistent results 
were obtained in experiments on the thrust of sand. 

Recurring to the experiment in which arching 
occurred in a pipe filled with sand, the lecturer 
pointed out that this phenomenon was absent if 
the diameter of the pipe was large and the bed of 
sand shallow. Thus, with a pipe 1 ft. in diameter 
and the sand layer some 1} in. deep, there was 
no arching, and any weight imposed on the top of 
the sand was registered on a spring balance below | 
it. Similarly, in experimenting on the horizontal | 
thrust of sand, it was necessary, if arching was to 
be avoided, to work with models in which the | 
horizontal width of the sand was small in com-| 
parison with the size of the plate on which its | 
thrust was taken. 

In his own experiments he used a plate supported | 
by three springs, in such a way that the plate | 
could only move parallel to itself. The deflections 
of the springs were measured by the tilt of mirrors | 
attached to them from which rays of light were | 
reflected on to a scale. Provision was made for | 
determining both the vertical and horizontal forces, 
and also the tilting couple on the plate. With 








force could be calculated. It was found necessary | 
to provide guard walls at the ends of the plate, 
since, whatever the size of the opening, there was 


acting on the wall obtained. 

This apparatus provided the means for testing 
all the old theories, and of separating out from them 
the truth and the error, which proved to be curiously | 
intertwined. 

In making a test, the sand was put in and strickled | 
off. The wall was then drawn back a very little | 
way, and the readings required taken. More sand 
was then added, and the operation repeated. It 
might be expected that identical readings would be 
recorded, but this was not the case. 
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In the case of the ball model, a wedge of balls 
descended along a definite plane of rupture when 
the front wall was moved. Exactly the same thing 
occurred with sand, as was proved by watching it 
through windows provided for this purpose. This 
observation sufficed to prove the error of Rankine’s 
theory. What really occurred was beautifully shown 
by the experiments of Professor F. Takabeya of 
the Hokkaido Imperial University, Sapporo, Japan, 
as described in ENGINEERING, page 148, ante. 

Other observations made on the surface of the 
sand behind the wall showed clearly the trace of 
the plane of rupture. On measuring the distance 
of this from the top of the wall it was found to vary 
cyclically. If after the first slip the outward motion 
of the wall was continued, the trace of this plane re- 
mained nearlystationary, so that its distance from the 
wall increased ; it was, in fact, left behind as the wall 
moved forward. On still further motion, however, 
a sudden jump occurred, and the trace advanced 
up to its original distance from the wall. What hap- 
pened was that after the first slip the further motion 








rupture, the angle it made with the horizontal 
decreasing up to a certain limiting value. When this 
was attained, a further motion gave rise, as stated, to 


| always a little local arching action near the edge. | a sudden jump, and the formation of a new plane of 
' By the introduction of the guard walls, any error | rupture near the wall, and inclined at the original 
|due to this was eliminated, and the true forces | angle. Hence, the forces on the wall varied cyclically. 


Their value depended on the plane of rupture, and 
could be calculated for different inclinations of this 
and for different values of the friction between sand 
and sand, and between sand and the wall face. 
What was required in practice was the maximum 
horizontal force which could occur, and this could be 
deduced from curves plotted for different conditions. 
The friction between sand and sand was supposed to 
be given by the angle of repose, but was really very 
difficult to determine. In actual fact, the angle of 
repose for the sand used in his experiments was not 


|}@ constant quantity, but ranged between 30 deg. 
| and 35 deg. The higher value corresponded to the 


case when the grains were interlocked with each 
other, but on the verge of slipping, whilst the lower 
value corresponded to the moment of slip when the 
grains were rolling freely over the top of each other. 

The discovery of these two values provided the 
explanation of the shifting of the plane of rupture, 
found to occur when the wall was moved forward 
as already described. If two curves were plotted, as 
in Fig. 1, representing the calculated value of the 
horizontal force corresponding to each of these two 
angles, then all observations of the horizontal force 
should lie within a small area included between the 
two curves. This was found to be the case, as 
shown by the small circles in the figure. Hence 
the maximum force to be provided for could be 
calculated. 

His model, moreover, supplied the means of 
measuring the pressure on walls having any batter 
or any surcharge, and also the forces on stepped 
walls such as were commonly used for docks. In 
this case, experiment showed that a wedge of “ dead 
sand *’ was always to be found on each step, as 
indicated in Fig. 2. Hence, when the sand moved, 
there was a second plane of rupture along the face 
of this wedge. Over the rest of the wall the sand 
slipped vertically downwards. With walls having a 
positive batter, the slip was also along the face of the 
wall. Proceeding from this observation he had been 
able to construct the model represented in Fig. 3, 
in which the whole of the motion was along two 
planes of rupture. In this case, when the wall was 
moved forward, the two planes of rupture followed 
each other round a cycle and calculation became 
very complicated, but the analysis had been made, 
and general equations obtained, the results of which 
were confirmed by 50 tests on models having every 
variety of batter and surcharge. 

The ordinary view as to the pressure exerted by 
sand under water had also been tested, and proved to 
be completely at fault. The actual observations 
agreed with the speaker’s calculations within a 
margin of } per cent. 

Since action and reaction were equal and oppo- 


| site, a retaining wall exerted as much force on the 


sand as the sand did on it, and this reaction had to 
be resisted by shearing stresses developed between 
the sand and the bed it rested on. In some cases 
this was a matter of great importance, and the 
failure of the Eildon weir in Australia was due to the 
slipping of the rock fill over the slippery bed of clay 
on which it rested. Clay was a very different 
material from sand, and a very good artificial clay 
could be made from powdered mica. Whilst particles 
of sand were approximately spherical, the ultimate 
particles of clay were flat plates, which had, more- 
over, remarkable powers of holding water. Given 
time, however, this water could be squeezed out, 
and hence old buildings founded on clay got out of 
line, and their walls became wavy. 


Propvucrtion oF Leap aT Mount Isa, QUEENSLAND.— 
The construction of two new smelting furnaces at the 
Mount Isa lead mines, North Queensland, Australia, 1s 
being actively carried on. At the present time, some 
660 tons of crude lead are produced every week, and it 
is hoped to double this output when the additions to 
the smelting plant are completed. The mines are the 
property of Messrs. Mount Mines, Limited, and are 
situated about 60 miles west of Cloncurry and 550 miles 
from the port of Townsville, to which the lead is conveyed 
to be shipped overseas. 
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ALTERNATING-CURRENT CIRCUIT- 
BREAKERS. 
By H. Trenonam, M.Inst.C.E., M.I.E.E. 
(Concluded from page 227.) 


Oil-Blast Circuit-Breakers.—Oil-blast 
as their name implies, operate by scavenging the 


are space at zero current and displacing the hot gases | for all commercial ratings above about 50 mega-volt- 
The | 
come of a search for increased efficiency in the | precise form adopted varies with the class of duty. 
explosion pot as, having obtained an apparently | Fig. 7 is representative of extra high-voltage duty, 
rational theory of the mechanism of alternating-! whilst Fig. 8, or a slight modification thereof to 


by cold oil. Their development* is the logical out- 


Fig.6. ELEMENTARY OIL BLAST CIRCUIT- 
BREAKER USING O/L WITH A 
MECHANICAL IMPULSE. 
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Fig.9. SIMPLE OIL BLAST DEVICE (CROSS JET 
BOX) APPLIED TO ANORMAL SMALL 
CIRCUIT BREAKER. 
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current circuit interruption, it is obviously a an 
mising step to substitute cold oil for the mixture 
of turbulent gas and atomised oil spray which | 
crowds into the arcing space and prevents the arc | 
from restriking in the throat of the normal explosion 
pot. Actually, the improvement is very definite, | 
and is clearly recognisable by the shortness of the | 
ares which occur on breaking at all voltages. | 
There are two basic forms of oil-blast beceter’s | 
In the one shown diagrammatically in Fig. 6, the 
conditions are closely analogous to the gas-blast 
breaker, oil, however, tAking the place of gas or 
air. This form may be looked upon as the ideal 
design, as its action is positive and its operation 
may be predicted by calculation. In the other 
form, the oil jet is produced at the main interrupting 
contacts by means of a gas pressure set up at a pair 
of contacts in series with them. Figs. 7, 8 and 9 
show three applications of this device to an 
explosion chamber, to a single-break oil pot, and 
to a plain tank-type finger contact circuit breaker, 
respectively. The addition of a short pressure 
break in the upper part of an explosion pot, as 
indicated in Fig. 7, serves to produce a pressure 
which causes a body of homogeneous oil to be 
_* See D. C. Prince and W. F. Skeats, “ Oil-Blast 
Circuit-Breakers,” Electrical Engineering, vol. 1, page 134 
(1931); D. C. Prince and E. J. Poitras, ‘ Oil-Blast 
Cireuit-Breaker Theory,” Electrical World, vol. xcvii, 
page 400, 1931); and D. C. Prince and W. E. Paul, “ Oil- 
Blast Applied to Breakers,’ Hlectrical World, vol. xcviii, 
page 499 (1931). 














breakers, | 


ENGINEERING. 








289 


substituted for the oil spray and gas mixture of | has given a very interesting study of the theory of 


the normal explosion pot, thus increasing the | this type of breaker. The operation consists in 


efficiency. 


Figs. 8 and 9 are self explanatory, 
but the advantage of using normal breaker construc- 


|drawing the arc under water contained in a small 
| chamber, thus producing steam or water vapour at 


| tions is obvious, especially for the lower ratings, |high pressure. This pressure is released when the 


where cost is often of prime importance. 


|are is drawn to a sufficient length. In Fig. 10, the 


| Qil-blast devices in various forms are available release is effected by the withdrawal of the rod 


| amperes at a pressure of 6-6 kv. and upwards. 


Fig.7. GAS BLAST EXPLOSION CHAMBER 
WITH FLOATING CONTACT FOR PRODUCING 
PRESSURE BREAK. 
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Fig.10. EXPANSION CIRCUIT BREAKER 
USING WATER AS ARC EXTINGUISHING MEDIUM. 
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adapt it to tank-type breakers, may be used on 
heavy interrupting ratings up to 33 kv. Compari- 
sons of this type of switch with ordinary oil circuit- 
breakers leads to the same results as with the 
Deion grid circuit-breaker for extra-high voltages 
and high breaking ratings. At lower voltages and 
breaking ratings, the simpler form, shown in Fig. 7, 
in which the oil blast principle can be applied, 
should place such devices in an advantageous 
position for all classes of application. 

Water or Expansion Circuit-Breakers.—Figs. 10 
and 11 show applications of the water or expansion 
breakers in which the rapid expansion of steam is 
used to cool and deionise the arc space. Kesselring* 


* See F. Kesselring, “ The Expansion Circuit-Breaker,” 
Elektrotechnische Zeitschrift, vol. li, page 499 (April, 1930) ; 
and ENGINEERING, vol. cxxxi, page 355 (1931). 








contact from the pot, whilst in Fig. 11 the top of 
the pot itself is allowed to move against the action 
of strong springs, and so provide an annular space 
which opens at the optimum pressure for promoting 
fall of temperature. In both cases the rapid expan- 


Fig.8. Oi BLAST ARRANGEMENT IN 
SINGLE BREAK OIL POT 
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Fig.11, EXPANSION CIRCUIT-BREAKER USING 


WATER AS ARC EXTINGUISHING MEDIUM & 
HAVING CONTROLLED PRESSURE RELEASE 
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sion results in vigorous cooling, with consequent 
deionisation. The rod contact is eventually drawn 
| clear of the surface of the water to ensure adequate 
insulation. 

The voltage ratings of this breaker for indoor 
service vary from 10 kv. to 33 kv., with breaking 
capacities up to approximately 500 mega-volt- 
amperes. A light outdoor design for 100 kv. is 
available, but its breaking capacity is unknown to 
the author. As in the gas-blast breaker, currents 
up to 600 amperes only can be carried by the 
normal construction, and heavier currents require 
the addition of suitable main contacts. Practical 
applications of the idea to operating requirements 
have been worked out in various forms appropriate 
to different classes of duty. It should be noted that 
these breakers all require a higher closing speed 
than can be obtained by hand, in order to avoid the 
production of excessive vapour as the contacts 
approach each other. Some form of quick-acting 
electrical or spring-operating mechanism is, there- 
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This development is too recent to be given a 
complete and perfectly fair comparison with other 
types of breaker. For the single high-voltage 


outdoor design referred to the space economy is | 


very marked, and the small amount of m terial 
employed should give a price advantage. Breaking 
capacity, however, would not appear to be high 
enough at present for the majority of applications 
required, and indeed only very light duty at extra- 
high voltage seems appropriate for such a develop- 
ment as that indicated. For indoor installations, 
the forms and dimensions of expansion circuit 
breakers should give them a slight advantage 
over cell-type oil circuit-breakers as regards space 
occupied, and this may, in some degree, be reflected 
in cost. They are not likely, however, to gain any 
space advantage over metal-enclosed equipments 
using oil circuit-breakers. Maintenance will prob- 
ably be heavier, owing firstly to the need for keeping 
up an adequate supply of liquid used as the breaking 
medium, and secondly because of the greater elabora- 
tion attaching to the mechanical, i.e., non-manual, 


operating devices which are essential in this class 


of breaker. 

Future Developments and Conclusions.—There are 
few engineering activities of to-day, in which so 
little evidence of standardisation is visible as 
in switchgear manufacture and utilisation. This 
has frequently been cited as a reproach, in the 
sense that failure to agree on standard applications 
implies a lack of fundamental knowledge by the sup- 
pliers, and leads to conflicting advice to purchasers. 
The variations which are evident in the new devices 
available constitute a serious threat that not only 
will the divergencies in practice continue to exist, 
but that they may become still wider in the future. 

This state of affairs cannot be viewed without 
misgivings by anyone to whom the best interests 
of the industry have any real significance, as no 


one can pretend to believe that minimum costs | 


can be achieved in the supply of a product which 
displays so many different ways of accomplishing 
precisely similar results. Neither is it fair to saddle 
the manufacturer with the whole of the odium 


attaching to such conditions, as there are few, if| 
any, markets wherein the preferences or the dislikes | 


of the individual purchaser have played so dominant 
# part as in switchgear. The public must pay for 
any inefficiency and, in the long run, this payment 
will react against the industry. There is, therefore, 
« grave need that, in so far as it is possible without 
impeding real progress, an attempt should be made 
to obtain some measure of agreement in this impor- 
tant equipment, and this feature should be remem- 
bered in judging the value of the new device now 
offered. 

It will be realised that the details given above 
necessarily apply to conditions and to develop- 
ments as they are now, and it is safe to say 
that, even in those suggestions which are most 
nearly in line with existing practice, evolution- 
ary changes, which may have far-reaching effects, 
may be expected. This statement is made ad- 
visedly, because in certain oil-blast devices, for 
example, it is clearly evident that the principle 
of operation has been, as it were, fitted into existing 
types of apparatus, in order to secure immediate 
benefit from them rather than to hold up change while 
an ideal application, round which an appropriate 
form of switchgear cin be moulded, is determined. 
Another point of very real interest lies in the 
statement that, if an ordinary finger-contact breaker 
can give fortuitous good performances by uncon- 
trolled turbulence, it may yet be found possible to 
control the turbulence effectively by cheaper and 
simpler means than exolosion pots, oil jets, &c. 
There can be no doubt that only time and experience 
will provide a real knowledge of how to apply any 
individual scheme to the best advantage and with 
the minimum cost. 

A study of the information now available, however, 
brings to light many points of comparison which are 
worthy of careful consideration. With the possible 
exception of fire risk, most of these can be fairly 
accurately assessed by engineers of average experi- 
ence. The general conclusions to which the author 
is drawn refer directly to switchgear conditions as 
they exist in this country. Those principles of 
conductor enclosure and unit construction, which 


ENGINEERING. 


have their origin in England, have undoubtedly 
proved their worth and shown their economical 
| justification for our own conditions. There are 
marked indications that appreciation of them is 
| Spreading in other countries, and that the grounds 
of their acceptance are not peculiar to British condi- 
tions, but are inherent in the fundamentals of elec- 
| trical engineering practice. 

| If this premise be accepted, it will be wise to 
}examine all new circuit-breaking developments to 
| ascertain their conformity with, or their divergence 
| from, those principles of switchgear construction 
| which have been demonstrated to be inherently 
|sound and correct. Applying this argument as a 
| standard of value to the new methods of circuit 
interruption dealt with in the present article, it is 
possible to say that only the oil circuit-breaker 
has a range of application sufficiently wide to avoid 
impeding progress along that line of development 
which British switchgear engineers have pioneered 
and championed. In suggesting that an improved 
oil circuit-breaker is the correct interrupting device 
to apply in our standard switchgear, there is no 
| intention to imply criticism of the other alternatives 
|described. The effort expended in their develop- 
| ment will not be lost, as it is probable that without 
the stimulating and enlightening influence of, for 
example, the air-blast development, the way to pro- 
duce other successful devices might have remained 
| obscure and neglected for a much longer time. 

| The one argument which may be raised against 
|a definite recommendation to continue the use of 
| oil circuit-breakers with improved arc-extinguishing 
| features and built into metal enclosed equipments, 
|is fire risk. Amongst users of oil circuit-breakers, 
| there is an ever present consciousness of the oil 
j}and a consequent apprehensiveness regarding the 
possibility of fire. Most attempts to define the 
perfect circuit-breaker have prescribed the absence 
of oil as essential, and a good deal of experiment- 











ling and testing has been done on air-break appar- 
| atus of special forms to try to secure good circuit- 
| interrupting characteristics. The past record of the 
| oil circuit-breaker, notwithstanding the inflammable 
nature of its contents, cannot, however, be con- 
| sidered a bad one, and in coming to a decision on 
this important question, it should not be forgotten 
that not only does metal enclosure offer the best 
means of combating such risk as exists, but the 
j}amount of that risk is reduced by the reduced 
|oil quantities and the increased efficiencies of the 
devices which have been reviewed. Considered 
from the point of view of cost, there is no question 
that oil circuit-breakers cannot be even approached 
by the new devices at the lower ratings, and though 
at the higher ratings the cost of the oil breaker 
itself may not be demonstrably less than its younger 
competitors, the complete ensemble embodying 
the breaker, suffers no price handicap in comparison 
with complete equipments employing the new 
devices. As regards the question of space occupied, 
the essential characteristic of insulation-filled metal 
enclosures is space economy, and this cannot be 
|matched by an equipment utilising air as its 
| insulating medium. 

| As to what the future may have in store, we may 
|consider that, from the point of view of circuit 
| breaking, we can now envisage an efficiency 
|approaching 100 per cent. In other words, it is 
| possible, with certain of the devices described, 
to extinguish an alternating-current are at the 
first zero point of current after the contacts part. 
Beyond this point we cannot go when circuit 
interruption is effected by the separation of con- 
ductors from each other in an insulating medium. 
Devices of this kind have the characteristic that, 
| when the circuit is opened energy appears at the 
| point of interruption. Having achieved minimum 
| development of this energy (which occurs when the 
| first zero point of current is the point of final 
extinction of the arc), our advance along this line 
}is complete. Further improvement could only be 
|found in something which would stop the flow of 
| electrical energy, such as valve action, without 
| the appearance of part of that energy at the point 
'of interruption. Very interesting progress has 
been made during recent years in researches into 
vacuum and allied devices, and he would be a 
| bold prophet who ventured to predict ultimate 
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failure in the endeavours which are being made 
towards devising the ideal circuit interrupter. 
It may be useful to suggest that such a device, if 
and when it comes, will be essentially an enclosed 
device and will, therefore, be suitable for ready 
absorption into any scheme of switchgear which 
retains the sound engineering characteristics of 
complete enclosure of its conductors. 


LETTERS TO THE EDITOR. 


THE EQUIPMENT OF PUBLIC 
WASH-HOUSES. 


To THE Eprror oF ENGINEERING. 

Sir.—-I was much interested to read your report 
on public wash-houses at Liverpool, and notice your 
remark that rotary washing machines have been 
included as an experiment in the equipment of the 
Kensington wash-house. In view of the number of 
public wash-houses *throughout the land which are 
equipped with washing machines and which experience 
has proved are very popular and successful in operation, 
it is rather surprising to hear the use of this type of 
plant for public wash-houses described as experimental. 

The advantages which accrue from the use of power 
driven rotary washing machines, as compared with 
hand washing stalls, are various and manifold. 

First of all, the mechanical washing process is faster. 
This means that a power wash-house can serve more 
people per day than a hand wash-house and is, therefore. 
a more efficient proposition for the floor space occupied. 
It also means that the housewife is absent from her 
home and family for a shorter time. This is an impor- 
tant consideration so far as the homes of the poorer 
people are concerned. 

The mechanical process conforms more easily to a 
time table, and there is less liability that those who 
have booked a certain time of the day to complete 
their washing will be kept waiting until others have 
finished. From a management point of view, this 
means that the plant can be continuously operated. 

Added to this, the use of power-driven washing 
machines does not entail the amount of manual labour 
which is associated with hand washing and which has 
always been recognised as detrimental to a woman’s 
health. 

Although the cost per person per hour is larger for 
the use of washing machines, the total cost to the house- 
wife is little, if any, in excess of that entailed in the 
use of washing stalls, because the time taken is much 
less. This argument in favour of washing stalls is 
therefore apparent rather than real. 

For these reasons, the use of power-driven washing 
machines for public wash-houses is in general on the 
increase, and the use of washing stalls on the decline. 
The initial expenditure on the two types of plant is 
of a difference which is sufficiently small to be incon- 
siderable. 

Yours faithfully, 
S. W. Lister. 
Wildcroft, Chislehurst, Kent. 
February 28, 1932. 








RAILWAY ELECTRIFICATION. 


To tHe Eptror or ENGINEERING. 

Smr,—Railway shareholders who are seeking signs 
of an active progressive policy must have been dis- 
appointed with the remarks of Viscount Churchill at 
the Great Western Railway meeting. Beyond calling 
for Government action to mitigate road competition, 
he had nothing to suggest for the improvement of the 
railway position. He also adopted a most unsympa- 
thetic attitude towards modern methods of railway 
operation. It is difficult to understand this attitude, 
when at the same time he points out that the company 
has ample financial resources. Indeed, during the 
past year it has thought fit to spend the sum 0! 
3,793,838/. on improvements, the return upon which 
is, in the main, problematical. In these circumstances. 
the refusal to take active steps to meet the competition 
of to-day indicates a disheartening lack of enterprise. 

Dealing with the Weir Committee on Main Line 
Electrification, Viscount Churchill stated that “ It was 
quite clear from their report that the heavy expendi- 
ture involved could not be justified on commercial 
grounds.” In point of fact, the Weir Committee esti- 
mated that general electrification would yield a surplus 
of about 2 per cent. after meeting interest charges on 
the new capital involved. This was described in the 
Weir Report as “ the crudest and most unimaginative 
expression of the economic situation,” as it did not 
take into account a large number of factors, such as 
the increases in traffic from improved services. The 
real conclusion of the Committee was that “ the adop- 
tion of electric traction generally would afford to the 
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and copper are the official closing cash quotations of the 


London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown for 


lead are for English metal, whilst those for spelter are 


steel plates and rails, and also for hematite and Cleveland pig-iron. 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 


for virgin metal. Middlesbrough prices are plotted for 
The prices given, in the case of steel 
pig-iron 


prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent IJ. each, except in the case of the diagram relating to tin-plates, in which they represent ls. each. 


railway companies the opportunity of intensifying their 
main-line and inter-urban services on more economic 
terms than are open to them under conditions of 
steam traction.” 

Yours faithfully, 

Apam Gowans WRryTE. 
69. Lincoln’s Inn-fields, London, W.C.2. 
February 29, 1932. 





THE LATE MR. H. D. WILKINSON. 


Mr. Henry DanreL Witkrnson, who died at 
Streatham, on Wednesday, February 24, at the age of 
74, was a consulting electrical engineer of very varied 
experience, and will probably be remembered by the 
older generation as an authority on the laying of 
submarine cables, though in later years he had devoted 
himself almost entirely to the heavy-current side of 
the industry. , é 

Mr. Wilkinson was born in London on September 4 
1857, and was educated at the Cowper-street School. 
He then entered the service of the Eastern Extension 
Telegraph Company and was engaged with them on the 
erection and maintenance of the station, instruments 
and circuits at Singapore and Penang. He also took 
part in the laying of cables, and in various surveying 
and repairing expeditions, in Burmese and Chinese 
waters. On his return to this country, he acted as 
instructor in electrical engineering at the School oi 
Electrical Engineering in Hanover-square, and, in 
1889, erected the engines and other plant exhibited by 
Messrs, Davey, Paxman and Company at the Pars 
Exposition. He also acted as mechanical and electrical 
engineer to the executive of the Royal Naval Exhibition 
at Chelsea in 1891, and received a diploma for his 
services, After assisting Mr. W. H. Massey in the 
preliminary work connected with an electric light 





scheme for Cardiff, he visited the United States to 
investigate the electrolytic troubles which had arisen 
on many of the tramway systems of that country. 
The results of these investigations were embodied in a 
paper which he read before the Institution of Electrical 
Engineers on his return, and for which he received 
an Institution Premium. 

After acting for a short time as technical representa- 
tive of Messrs. Willans and Robinson for power station 
work, he joined the Westminster Electric Supply 
Corporation, but shortly afterwards returned to tele- 
graphy when he was called in by the Eastern and 
South African Telegraph Company to investigate the 
interference caused to their circuits by the Cape Town 
tramways. He then set up in practice as a consulting 
engineer, and for many years had acted in that capacity 
to the Birmingham University, the Whiteley Homes 
Trustees, the Alhambra Theatre Company, the Eastern 
Telegraph Company, and other bodies. 

Mr. Wilkinson was elected a member of the Institu- 


tion of Mechanical Engineers in 1903 and of the 
Institution of Electrical Engineers in 1886. Heé 
was the author of a well-known text-book on “ Sub- 


marine Cable Laying and Repairing,” and of other 
works. Only a few weeks ago he entered into partner- 
ship with Messrs. Mackness and Shipley. 





AUSTRALIAN AIR SERVICES.—Arrangements were com- 
pleted recently, whereby Messrs. New England Airways, 
Limited, Brisbane, purchased the whole of the plant of 
Messrs. Queensland Air Navigation, Limited, a company 
formed in April, 1930, to run air services between 
Brisbane and Townsville, and Townsville and Cairns. 
The Company, however, ceased operations in 1931. The 
| plant purchased included two three-engined Avro mono- 
| planes, capable of accommodating 10 passengers and 
| freight ; spare engines and parts, and two hangars. 

Messrs. New England Airways operate a service between 
Sydney and Brisbane. 





INSTITUTION OF NAVAL 

| ARCHITECTS. 

As previously announced in our columns, the annual 
| meeting of the Institution of Naval Architects will 
jtake place in the lecture hall of the Royal Society of 
| Arts, John-street, Adelphi, London, W.C.2, from 
|March 16 to 18 next. The annual dinner of the 
| Institution will be held at 7.30 p.m. on Wednesday, 
March 16, in the Grand Hall, Connaught Rooms, Great 
| Queen-street, London, W.C.2. The papers to be pre- 
|} sented and discussed at the business sessions are given 
| below. 


Wepnespay, Marcu 16. 

| At 10.30 a.m., an address by the president, Admiral 
jof the Fleet Lord Wester Wemyss; ‘Electric Arc 
Welding in Ship Construction,” by Mr. J. Foster King 
and Dr. J. Montgomerie; and ‘“ A Maier and Normal 
Form Comparison and Tank Results,” by Messrs. 
W. J. Lovett and E. H. Smith. 


Taurspay, Marcu 17. 

At 10.30 a.m., “ Fuel for Merchant Ships,’ by Mr 
J. Johnson ; “* Recent Improvements in the Efficiency 
of Small Vessels,” by Mr. G. A. Brown; and “ On 
a Method for the Direct Calculation of Flooding 
Curves,” by Mr. A. Letac. 

At 2.30 p.m., “Screw Propellers of Varying Blade 
Section in Open Water,” by Messrs. G. 8S. Baker 
and A. W. Riddle; “ Cavitation Experiments on a 
Model Propeller,” by Dr. G. Kempf; and “ Notes on 
Two Recent Trial Records,” by Mr. W. R. G. Whiting. 

At 8 p.m., “ The Ventilation of Warships,” by Mr. 
Lloyd Woollard; and ‘Some Steering Trial Results 
of H.M. Ships Nelson and Rodney,” by H. 8. Pengelly. 


Fripay, Marcu 18. 

At 10.30 a.m., “‘ Notes on the Progress of Motor 
Shipping to Date,” by Mr. A. C. Hardy; “ Note on 
the Presentation of the Mechanical Efficiency in 
Marine Oil Engines,” by Mr. E. Wilding; and “ Fuel 
Consumption of Steam-Driven Auxiliaries in Diesel- 
Engined Tankers, showing the Reduction Obtained by 
the Use of Exhaust Gases,” by Mr. W. H. Dilworth. 

At 2.30 p.m., “‘ Experimental Investigation upon the 
Effect of Temperature on the Skin Friction Resistance 
of a Flat Plate Immersed in a Turbulent Stream,” by 
Mr. J. H. Lamble. 





Tue Science Museum.—Two free official lectures are 
delivered every week-day at The Science Museum, 
Exhibition-road, South Kensington, London, 8.W.7. 
The times are 12 noon and 3 p.m. on ordinary week-days 
and 2.15 and 4.15 p.m. on Saturdays. The lectures, 
which are delivered in the galleries of the Museum or 
in the lecture theatre on the ground floor, last about an 
hour. The lecturers are Messrs. G. Tilghman Richards 
and S. H. Groom, and the subjects extend over a wide 
range. The programme for March includes such subjects 
as textile machinery, agricultural machinery, steam 
engines and turbines, marine engineering, road transport, 
printing, aircraft, machine tools, and a variety of scientific 
subjects, among others, heat, light and colour, sound, 
astronomy, electricity, the atom, the earth, and the sun 
and the planets. Daily demonstrations of a Boulton 
and Watt engine, an automatic telephone exchange, a 
wireless receiver and other apparatus and instruments 
are also given. 





CATALOGUE OF THE FarapAy CENTENARY EXHIBI- 
TIion.—In dealing with the recent Faraday Centenary 
Exhibition at the Albert Hall, London, we commented on 
the excellence of the catalogue, and expressed the hope 
that it would be widely studied. Our reason was that 
this publication was a good deal more than a mere list 
of the equipment shown, consisting rather of well- 
written critical accounts of the various branches of 
Faraday’s work, not the least valuable part of which 
were the indications as to how that work is being applied 
to-day. For instance, one stand was devoted to showing 
the effects of induced currents. The portion of the 
catalogue dealing with this, after giving a list of the 
exhibits, comprised a general description, which began 
with Faraday’s question whether the transient effects 
of electromagnetic induction might not “‘ be connected 
with causes of difference between power of metals in 
rest and in motion in Arago’s experiments.”” It went 
on to describe the experiments he made on this subject 
with apparatus of the type shown, and to point out 
that Arago’s disc was an example of the general principle 
that whenever magnets and cunductors are in relative 
motion, currents will spring up, the effect of which is to 
hinder motion. Moreover, it dealt with Faraday’s 
search for some mutual relation between light and 
electricity or magnetism, and pointed out how, though 
his experiments failed, his pre-vision, as shown by the 
work of Zeeman, and still later by that of Einstein, 
was correct. The same course was followed with the 
‘other stands. The catalogue, therefore, formed a useful 
survey of the advances that have been made during 
one hundred years in those branches of science in which 
Faraday was a pioneer, and emphasises more strongly 
than would, perhaps, be possible by any other mothedh, 
the debt we owe to his genius. We are, therefore, glad 
to see that it has been issued in permanent form, and 
heartily recommend it to the study of electrical students 
of all ages. 
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LABOUR NOTES. 


Tue Industrial Court has issued its award on the 
wages question submitted to it by the Joint Industrial 
Council for the Electricity Supply Industry. The 
employees’ side of the Council claimed an advance 
of $d. per hour, while the employers’ side, which | 
originally sought a reduction of 1}d. per hour, asked 
for a reduction of ld, per hour. The Court decided 
against the claim for an advance, and, on the employers’ 
claim, awarded that, as from the beginning of the 
first full pay week following February 19, the rates 
of wages shall be reduced by 2} per cent., “ providing 
that the reduction shall not operate so as to reduce 
the rates of wages of any workman by more than 
4d. per hour, or below 11d. an hour.”’ The reduc- 
tion is not to apply to the case of workmen rated at 
1l$d. an hour or under. The award applies to the 
following areas, which had been unable to come to 
mutual agreements :—Lancashire, Yorkshire, South 
Wales, Scotland, Southwest and the Home Counties 
(excluding Greater London). 


On Thursday last week, representatives of the 
Shipbuilding Employers’ Federation and representa- 
tives of the shipyard trade unions met in London to 
discuss matters relating largely to working conditions 
left over for consideration when the recent wages 
negotiations came to an end. Mr. R. H. Green, the 
president of the employers’ organisation, in an intro- 
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industry rather than of individual men or groups of 
men. In their practical bearings, some of these 
rinciples applied equally to new work and repairs. 

here were, however, other practices, particularly 
restrictions on the employment of men or of tools, and 
restrictions on the interchangeability of classes of 
workers, which affected repair work costs to a very 
serious extent, especially in some of the districts. The 
national uniform wages scheme and the latest wages 
settlement had made impossible the argument which 
was at one time used, viz., that firms favoured the 
employment of the lower paid class of tradesmen. 
In most cases, the rates paid for the actual work 
would now be the same, though the total cost of a 
job where several different men required to be employed 
might be very much greater under existing practices 
or agreements than they would be if more reasonable 
arrangements were in force. 


On these questions of machinery and methods also, 
the Federation thought, Mr. Green said, that the best 
course would be to have discussions in joint sub- 
committee rather than general discussions in big 
conferences. The employers knew how vital in a matter 
of this kind was the co-operation of the executives 
of the trade unions, and how great the influence was 
that they could exert on the attitude in which these 
questions were approached in the establishments 
and in the districts. 





ductory speech, dealt with the various matters on 
which the co-operation of the trade unions was desired, 
and, after a short discussion and an adjournment, it 
was intimated by Mr. W. Sherwood, on behalf of the 
workers’ representatives, that it had been decided to 
refer the suggestions offered to the various executive 
councils concerned. A conference of all the unions 
has, accordingly, been called for March 21, and the 
joint conference will be resumed at a later date. 


In the course of his speech, Mr. Green said that 
a large number of extra allowances were at present 
being paid to time-workers and piece-workers which 
were originally, in many cases, granted in circumstances 
that no longer existed, and the'opinion of the Employers’ 
Federation was that the time had now come when these 
arrangements ought to be looked at by both sides, 
nationally and in the districts, with the object of 
bringing them more closely into relation with present 
conditions. In so far as these questions affected 
firms and districts, as most of them did at least in 
the first instance, the Federation only asked the 
executives to advise local officials, district committees 
and members to approach them on their merits, with 
the object of reaching reasonable settlements, rather 
than with the thought of maintaining at all costs 
conditions obtained in the past, many of them con- 
ceded or increased in the war-time years, when the 
cireumstances of the industry made arrangements 
and payments possible which were simply not possible 
to-day. 

At a later date, Mr. Green went on to say, the 
Federation would be raising with the unions cases in 
which local action was inappropriate. These would 
be discussed with the individual unions or groups of 
unions concerned. The revision of the shorter working 
week enhancement for platers’ helpers and angle 
iron smiths’ strikers, and the division of riveting 


squads’ earnings were questions that could be raised | of the Soviet Union relating to the Economical Plan 


in this way. The opinion of the Federation was that 
a small joint committee should be set up to examine 
the case for revising -he payments under the National 


Overtime and Nightshift Agreement in relation to] 9 399.900 is contemplated for 1932. So far as the 


what had happened in the engineering industry, and 
to the circumstances now existing in the shipbuilding 
industry. [f necessary, the employers would be 


prepared to make definite proposals to that sub- during 1932 will be women; the percentage of women 
employed in industry is to be increased from 30 to 
35. In 1931, the number of industrial workers varied 


committee. 


Proceeding to deal with several questions grouped 


under the heading “Machinery and Methods,” Mr. | cent. (light industry) of the estimates. 
Green said that the employers recognised that in |"tries in which there had previously been a shortage of 
; . T-| labour succeeded in bringing their staffs up to full 
changeability could only be carried a certain way in strength according to the Plan. 
t j t for example, where there was a shortage of labour 
arise until the discussion centred on a suggested altera- | amounting to 12-7 per cent. in the first quarter of 1931 
tion in the method of doing a particular job, or on the | (99.9 per cent. as regards underground workers), the 
organising or manning of a particular bit of work, or | total number of workers exceeded the estimates in 
in resulting re-adjustments of piecework prices, and | October, 1931 (100-8 per cent., and 93-1 per cent. as 
that in the same way it was easier to talk and agree | regards underground workers). 
es of greater interchangeability | increase in the number of workers employed in the 
as between classes of men than to satisfy the men who | meta] industry towards the end of the year. The 


practice, discussion on favilities, methods and inter- 


general terms, and that the real problems did not 


about the advant 


Replying to a question in the House of Commons, 
Sir Henry Betterton, the Minister of Labour, stated 
that up till January 31, 200,496 cases had been consi- 
dered by the Courts of Referees under the Anomalies 
Regulations, and 155,068 persons had been refused 
benefit. Asked if the Ministry of Labour's estimate 
that the average amount of unemployment for 1932-33 
would be 3,000,000 persons a week still held good, he 
replied that, without attempting any definite forecast, 
there was good reason to hope that the figure would 
be substantially lower than that stated. 


The weckly organ of the International Labour Office, 
at Geneva, publishes details of the work of the Swedish 
Labour Council during 1931. This Council was set up 
in 1919 for the purpose of dealing with applications for 
permission to work overtime under the Hours of Work 
Act. The Act, which had previously been a temporary 
measure, was made permanent as from January l, 
1931. The Council availed itself of the opportunity 
which the change presented, to reconsider the permits 
granted in 1920, which allowed overtime in excess of 
48 hours a week, subject to the condition that the total 
number of hours worked in any four consecutive weeks 
should not exceed 192. About one thousand of these 
permits had been granted indefinitely to various fac- 
tories and workshops in order to facilitate repairs, &c. 
After reconsideration of the majority of these permits, 
about one-half of them were renewed. In addition, the 
Council had as usual to consider numerous applications 
for permission to work overtime in excess of the statu- 
tory hours. Such permission was granted only in cases 
where it was shown that overtime was “ absolutely 
necessary,” and usually with the approval of the 
workers concerned. During 1931, the Council dealt 
with 2,985 cases in all, and since its establishment in 
1919 it has dealt with 21,297 cases. 


In the Order of the Central Executive Committee 
for 1932, the number of wage earners in December, 
1931, is estimated at 18,700,000, although the Plan for 
1931, only called for 14,300,000. A further increase of 
recruiting of labour is concerned, the estimates of the 


Five Year Plan have been exceeded very considerably. 
About half (46-9 per cent). of the new workers engaged 


between 93-2 per cent. (heavy industry) and 106 per 


Several indus- 


In the Donetz mines, 


There was also an 





failed to get work, the allocation of which was in dispute. | increase is attributed mainly to the introduction of the 
But the fact that the principles involved were of | new system of wage scales in these industries. 


immense importance in determining the costs at which 
work could be produced was indisputable, and, there- 


fore, there must always be in the minds of those whose 
responsibility it was to think of the interests of the 
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of labour has thus been sufficient to meet the demands 
of the Plan, production has fallen short of the estimates. 
The output of the industries controlled by the Supreme 
Economic Council in 1931 is valued at 21,800,000,000 
roubles, as against an estimate of 24,538,000.000 
roubles. The cost of preduction, which was to have 
been reduced by 10 per cent., has actually increased 
by 2 per cent. during 1931. The individual output of 
the workers increased by 6-6 per cent., as compared with 
an estimate of from 28 to 35 per cent., while the increase 
in the wages bill was 17 per cent., as against an estimate 
of 6-7 per cent. The excessive increase in wages is attri- 
buted partly to mistakes in the application of the new 
system, and partly to the fact that a number of under- 
takings in the large industrial centres have engaged 
too many workers. The number of such surplus workers 
in Moscow in January, 1932, was estimated at about 
11,000, while at Rostoff a single factory was reported to 
have 4,000. At the same time factories in remote parts 
of the country are still suffering in many instances from 
a shortage of labour. The Plan for 1932 provides for 
a more rational distribution of labour. 


The Soviet Press points out that though the dismissal] 
of surplus workers was rendered difficult, from 1925 to 
1929, by the existence of unemployment, there is now no 
such obstacle. The Supreme Economic Council con- 
sequently published an Order in November, prohibiting 
the engagement of more workers hy the managers of 
undertakings, except with the approval of the industrial 
union to which the undertaking belongs. This Order 
laid down that the number of workers in each under- 
taking must be brought immediately into conformity 
with the provisions of the Plan. The wages funds of 
undertakings may not be increased, except with the 
approval of the labour section of the Supreme Economic 
Council. In accordance with the Order, numerous 
workers were discharged. The Moscow staff office, 
or employment exchange, had 8,000 workers dismissed 
during the first fortnight of January, but most of these 
workers were found employment in other undertakings 
in the district. If similar measures are adopted in other 
industrial centres, the work of the staff offices will be 
increased. Hitherto the unemployed workers registered 
by the staff offices were mostly persons who had never 
worked for wages. This was one of the reasons why the 
staff offices were unable to meet the needs of industry 
and why reference to them was made optional. 


The New York correspondent of the 7'imes states that 
on Monday, Mr. William Green, president of the 
American Federation of Labour, estimated that there 
were 8,300,000 persons out of work in the United 
States, that 40,000,000 were now living “ below the 
minimum standard of health,” and that in the building. 
printing and metal trades and in railway work, unem 
ployment had reached a new peak in February. He 
calculated that there were only 35 hours’ work a week 
for each wage earner, and asserted that “ from now on 
we must look ahead to a long period of high unemploy- 
ment unless the hours of work are adjusted.” The 
union wage scales in the industries particularised by Mr. 
Green are, the correspondent adds, among the highest 
in the country. 
The German Social Welfare Institute, in Berlin, 
recently announced its intention of extending its 
activities for the assistance of travellers, by establishing 
an agency for study tours, which will assist all travellers 
in planning tours, arranging accommodation, securing 
information, &c. Last year, in addition to assisting 
numerous individual visitors, the Institute conducted 
a three weeks’ tour for members of the British Indus- 
trial Welfare Society, to study personnel administration 
in factories in Germany, Switzerland and Czecho- 
slovakia, and also a four days’ visit to Berlin for 50 
members of the Czech Association of Social Workers 
in Prague. 


OpeRATING RESULTS oF THE DeptroRD WEST GENE- 
RATING StaTion.—With reference to our recent articles 
on the above subject, Messrs. Eco Power, Limited, 
15, Lincoln’s Inn-fields, London, W.C.2, have requested 
us to point out that the economisers, with which the 
trouble, referred to on e 152 ante, has been exper!- 
enced, were not the Foster economisers supplied by 
them. 


CrEOSOTE FoR Woop PrRESERVING.—A committee of 
the British Wood-Preserving Association, supported by 
interests from various Continental countries, has prepared 
a film dealing with forestry in Europe, the enemies ol 
wood, the manufacture of creosote and its use for the 
ppemienation of sleepers, telegraph poles, and piling. The 

m was shown on Friday, Fobruasy 12, at the R.C.A 
Theatre, Film House, Wardour-street, London, W.1, and 
among other interesting features included were micro- 
otographs illustrating the growth of fungi and the 





According to Industrial and Labour Information, 


from which these details are taken, although the supply 


abits of timber-boring insects. The offices of the Asso- 
ciation are at 166, Piccadilly, W.1. 
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On the Mangahas Hydro Electric Power Scheme, in | takes ‘the simple form of a cover to the end of | test-piece E, 6 in. long and 0-25-in. diameter is heated 
the North Island of New Zealand, there is a system | the motor-shaft, on to which the hand crank fits, | by means of a resistance-wound furnace 24 in. long, 
f connections and cross-overs on the penstocks outside | arranged with a switch which opens when the cover is | the winding of which is made close at each end of the 


the power-house. The original valves were of the 


lifted for the crank to be fitted on the shaft. This 


| tube, so that the variation of temperature along the 


hydraulically-operated needle type, and as these had| switch is in series with the motor-contactor gear, | test-piece does not exceed 2 deg. C. The temperature 


uot proved altogether satisfactory, it was decided to| the circuit of which is therefore broken and is not | is controlled to within 


replace them by others of the sluice type as being | 
thoroughly dependable. The new type of valve, | 
supplied by Messrs. Glenfield and Kennedy, Limited, 
Kilmarnock, is illustrated by Figs. 1 to 3, above. 

The valve is of cast-steel, of the round-body type, | 
with internal cylindrical branches carrying the seating 
faces. The valve works under 1,000-ft. head and is 
designed to take the full pressure on either side of the 
door. In order to reduce the bearing pressure to a low 
figure when operating under unbalanced head, the | 
seat faces have been made exceptionally large. In 
particular, the door faces are much broader than usual, 
in order to provide liberal area even when only small 
arcs of seat are in contact when the valve is partly 
open. The valve is operated by an electric motor with | 
distant control from the power-house, through push- 
Suttons and contactor gear. The motor is of the 
totally-enclosed weather-proof type, driving a worm 
through enclosed spur-reduction gearing. The worm, 
which is of steel, engages with a worm wheel consisting of 
a cast-iron body with a phosphor-bronze rim shrunk and 
xeyed on. The worm wheel is keyed to the operating 
nut on the screwed valve stem. Ball-thrust washers 
are employed at each end of the worm-shaft, and on 
each side of a thrust collar forming part of the operating 
nut. The worm gear works in an oil bath. 

An indicator is provided above the worm gear, as 
will be seen in our illustrations. The indicator is 
‘arried on the end of the valve stem, and the pointer 
Operates limit switches at each end of the travel, 
‘utting off the current to the motor. 

Provision is also made, as shown in Fig. 1, for hand 
»peration, by means of a removable crank, and, in order | 


avoid risk of accidents through the motor being | __ 


started up from the power-house control while under | 
han 


| operation, a safety interlock is provided. This | 





restored until the cover is again closed. 

The whole equipment is weather-proof and stands 
in the open. A special lengthening piece with slip- 
joint, shown in Fig. 2, was provided to make up for 
the greater length of the original valve. 





AN ACCELERATED TEST FOR THE 
DETERMINATION OF THE LIMIT- 
ING CREEP STRESS OF METALS.* 

By W. Barr and W. E. Barpeert, B.Sc. 


Tue importance of the time factor in creep tests and 
the experimental difficulties involved in dealing with it 
are well known. Creep tests are generally based upon 
time-extension observations over prolonged periods on 
test-pieces carrying constant loads at constant tem- 
yeratures. It is only to be expected, therefore, in view 
of the wide field which remains to be explored, that 
there should be a desire for some form of accelerated 
test which will provide reliable creep data. In the form 
of accelerated test devised by the authors, on the other 
hand, the novel procedure adopted eliminates searching, 
and enables the stress value to be obtained in a period 
of 48 hours. Simplicity of apparatus and ease of mani- | 
pulation have been aimed at, and it is believed that the | 
test offers many advantages in this respect. 

The Accelerated Creep 7 est.—The test depends on the 
measurement of the diminishing rate of creep in a 
stressed test-piece by means of a steel weigh-bar, so 
that the creep of the test-piece is accompanied by a 

roportionate decrease in the applied stress. A diagram 
of the apparatus is shown in Fig. 1, on page 294. A 


* Paper read before the Institution of Mechanical | 
Engineers, on Friday, February 19, 1932. Abridged. ! 





t 0-5 deg. C. by means of a 
| McLaren thermostat located in the winding of the 
furnace. This type of thermostat operates on the 
principle of the difference in expansion between a silica 
rod and an outer nickel-chromium casing, the total 
current being switched off and on at approximately 
regular intervals. In order to obtain the required 
limits of temperature control under these conditions, 
it was found necessary to introduce a thick metal sleeve 
between the test-piece and the furnace wall. The sleeve 
is made from a bar of non-scaling steel about 12 in. 
long, having a hole drilled through the centre large 
enough to allow the test-piece to enter. This arrange- 
ment efficiently damps the slight temperature oscilla- 
tions due to the action of the thermostat. 


The extension of the weigh-bar G, is measured by means 
of an extensometer consisting of an Ames dial gauge 
in conjunction with a simple lever device. The weigh- 
bar and extensometer are accurately calibrated in a 
tensile testing machine. One division of the dial is 
equal to a stress of 0-006 ton approximately, and since 
readings can be taken to one-quarter of a dial division 
this is equivalent to 0-0015 ton approximately. It has 
been determined experimentally that the extension of 
the test-piece corresponding to this value of stress 
decrease is 7 x 10-* in. per inch approximately. 

Stress is applied by turning the screw C, Fig. 1, and 
the actual stress on the test-piece is known from the ex- 
tension of the weigh-bar G. Should any creep take place 
in the test-piece, this is immediately indicated by a 
decrease in stress as shown by the extensometer. Con- 
sider a test-piece stressed to 14 tons per square inch, 
say, at 500 deg C., well within the creep range; the 
test-piece creeps fairly rapidly at first and there is a 
corresponding rapid decrease in stress. As the stress 
decreases, the rate of creep diminishes, and a curve of the 
form shown in Fig. 3, on page 294, is obtained. If anew 
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testpiece is stressed, at the same temperature, to the 
remanent stress of the preceding test, it shows an initial 
rapid decrease in stress, which, however, takes place 
at a lesser rate than the initial stress decrease in the 
preceding test (see Curve B, Fig. 3). Curves Cand D 
at still lower initial stresses show a decrease in stress, 
but at a correspondingly decreasing rate. 

After carrying out a preliminary series of tests along 
these lines, it was found that the initial stress was 
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by the slope of the curves, increases with the tempera- 
ture. This is due to the diminishing influence of strain- 
hardening on the rate of creep as the temperature rises. 

From the nature of this test it will be understood that 
for any given conditions of temperature and initial 
stress the rate of decrease in stress (in tons per square 
inch) will depend upon the dimensions of the test- 
piece. In order to determine the influence of this factor 
on the results obtained, comparative tests were carried 
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Hence by plotting the decrease in stress 


& given time 
line drawn 


against the initial stress, the straight 


| test-pieces 6 in. long by 
respectively. 


y j-in. and }-in. diameter 
All the test-pieces were cut from the 


only two points on the curve, but the authors recom- 
mend a third point as a check. To save time, thre 
|test units are run simultaneously at the same tem- 
| perature. The test-pieces are heated to the required 
temperature, which is measured to the nearest 0-| 
deg. C. by means of a potentiometer. Before the 
application of stress, the whole apparatus is allowed to 
|adjust itself to the prevailing internal and external 
thermal conditions. This usually requires several 
hours. A different initial stress is then applied to each 


Fig. 
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test-piece. No further observations are necessary until 
| the end of the forty-eight-hour period, when the 
remanent stress on each test-piece is determined. Th: 
temperature of the test-pieces is recorded on a thermo 
graph during the course of the test, and it is essential 
that all temperatures, including that of the room, be 
at their exact original value when the final stress values 
are observed. 

Discussion of Test Results —Representative limiting 
creep stress values obtained by this test for a variety 
of steels are given in Table III. These refer mostly 
to low-alloy steels with which the authors have been 
chiefly concerned. While it is not the purpose of this 
paper to discuss the relative merits of different steels, 
it is interesting to observe from the data presented 

| that small amounts of molybdenum have a very pro- 


through the points if produced cuts the initial stress | same bar of steel (0-23 per cent. carbon, 1-67 per cent. | nounced effect in raising the limiting creep stress of low 


rante I.—Comparative Limiting Creep Stresses with t-inch 
and j-inch Diameter Test Pieces. 


Diameter of Test- Limiting Creep Streas, 


piece tons per square inch 
in, 400 deg. ¢ 500 dee. C 
} 4-5 1-8 
: 1-2 1-7 
Taste I1.—Relative Extensions of }-inch and }-inch 


Diameter Test-Pieces at 400 deg. C. 


Dia -_ ~ Exten Final Exten- Decrease —— 
meter Tons’ |Someter | Streas, | someter jin Stress “Read. . 
of Test oP Reading, Tons per Reading, Tons per rs - 
Piece on , Divi aquare Divi square - 
in yeast sions in sions in Divi 
in sions 
} 0-5 73-0 8-04 61-75 1-47 11-25 
0-5 163-75 8-71 150-25 0-7 13°5 


axis at a certain value, representing the stress which 
will give no measurable decrease in stress in the period 
of the test. As previously explained, this must corres- 
pond to a total creep f less than 7 x 10-° inch per 
inch for the period of test. 

\fter numerous expe-iments, it was found that a 
period of forty-eight hours gave the best combination 
of accuracy and limited test duration ; 
this period was standardised for all tests. On this 
basis, the rate of creep will be less than 1-45 lo-? 
inch per inch per hour approximately. Since this rat 
of creep is likely to be very much greater than thi 
sverage rate over extended periods, there are obviously 
great practical advantages in being able to estimat 
accurately and rapidly the probable limiting creep 
stresses corresponding to such a low rate of creep. 

A series of initial stress-decrease in stress curves 


« onsequently 


obtained for a 0-11 per cent carbon steel at various 
temperatures is shown in Fig. 4, from which it will be 
observed that the rate of decrease in stress, as indicated 


CABLE If1.—Liurrine Creer Stresses or Severat Streets Between 400 Dec. C. anv 600 Dec. | 
Analvsis Limiting Creep Stree- 
nalysis. a 
: tons per square inch 
No Steel Condition 
" v3 , 400 450 500 550 600 
( Mn. Si. Ni. Cr. Vv. MO. deg. C. deg. C. deg. C.'deg. C.'deg. € 
1 Mild Furnace-cooled 0-11 0-56 | 0-01 3-8 2-4 1-0 
900 deg. ¢ 
Medium 0-4 4-2 
carbon 
Molybdenum! Furnace-cooled 0-29 | 0-57 0-50 6-0 4-1 2-4 
850 deg. ( 
‘ Carbon- Furnace-cooled 0-44 | 0-41 0-21 0-34 0-63 5-9 4-0 2-3 
molybdenum 820 deg. ( 
Chromium Furnace-cooled 0-375 0-63 | 0-28 1-25 0-65 | 6-3 4-2 2-4 
molybdenum 820 deg. « 
‘ Nickel- Furnace-cooled 0-15 0-43 0-08 2-81 0-35 4-8 
molybdenum 860 deg. C 
7 Silicon- Furnace-cooled 0-16 | 0-48 | 0-51 0-34 4-1 
molybdenum 860 deg. C. 
8 Nickel- Furnace-cooled 0-10 | 0-45 | 0-07 | 2-a8F 0-20 2-6 
vanadium 860 deg. C 
’ Manganese Furnace-cooled 0-23 1-67 0-11 4-6 t-1 1-8 
810 deg. ¢ 
10 Stainless Annealed, 750 deg 0-10 , 0-42 0-49 15-2 7-9 5-8 3-2 
iron | C., 24 hours 
ll Austenitic Water-quenched 0-175 0-53 9-1 16-1 6-2 4-1 ° 
stainless 1,100 deg. ¢ 


manganese), and were all in the fully annealed condi- | 


tion. It was found that the limiting creep stress values 
obtained (Table I) agreed to within fairly close limits 
at each temperature, any variation being within the 
range of experimental error. 

Referring to the curves obtained in the above tests, 
Fig. 5, it will be observed that although the two curves 
for any one temperature cut the initial stress axis at 
practically the same point, the slope of the curves is 
different, being greater for the }-in. diameter test-piece. 
The reason for this is made clear from the data given in 
Table IL; the }-in. diameter test-piece has to extend 
further than the }-in. diameter test-piece for a given 


decrease in stress. Similar reasoning will show that 


for test-pieces of the same diameter and different | 


lengths, the rate of decrease in stress will be greater, 
the longer the test piece 

Che straight-line relationship between initial stress 
and stress decrease necessitates the determination of 


carbon steels. Compared with the other elements 
tried, molybdenum offers the greatest advantages in this 
respect. 


Unrtrep Kixcpom Propuction or Pie [Ron AN 


Street Durine 1931.—According to the monthly mem 
randum issued by the National Federation of [ron 
and Steel Manufacturers, Caxton House, Tothill-street, 
London, 8.W.1, there were 70 blast furnaces in oper 
tion at the end of December, this being the san 
number as at the end of November. The production 

| pig iron totalled 330,600 tons in December, compare’ 

with 296,400 tons in November, and 349,800 tons 

December, 1930. The December output of stee! ingots 

and castings amounted to 422,400 tons, compared wit! 

459,200 tons in November and 337,200 tons in December! 
1930. The December output figures bring the tal for 

the year 1931 to 3,758,100 tons of pig iron, compare¢ with 

6,192,400 tons in 1930 and 7,589,300 tons in 1°" Ot 

steel, 5,175,600 tons were produced in 1931 
7,325,700 tons in 1930 and 9,636,200 tons in 1929 
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OPTICAL MEASURING MACHINE. 


Tue accurate measurement of such objects as very 


fine wires, filaments of artificial silk, and of the dies | 


for producing these commodities, constitutes a problem 
of no little difficulty. Among other troubles encoun- 
tered is the possible deformation of the wire or other 
object in the very process of measurement if any form of 
screw micrometer be used. These, and other like 
difficulties, seem to be successfully surmounted in the 
very simple yet accurate machine, a photograph of 
which we reproduce in Fig. 1, on this page. It has been 
patented by Mr. Russell Douglas, of 63, Cresswell-street, 
Glasgow, W.2, and the instrument at present 
installed at the Orthological Institute, 58, Frith-street, 
London, W.1. 


is 
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holes, the same method is applicable to ordinary 
workshop measurements. Indeed, with another variant 
of the instrument, in which the prism takes the form 
represented in Fig. 4, it is asserted that it will be 


machine without stopping the machine. 

The use of the machine is not confined to the measure- 
ment of cylindrical or circular objects. It serves, 
we are assured, equally well for such measurements as 
the spacing of jig bushes, or the sizes of snap and plate 


| gauges. 


It will be seen that the measurements do not depend 
in any way on the accuracy of a screw, and it is claimed 


| that readings can be obtained much more quickly 


Though amateur made, the machine hasbeen certified | 


by the National Physical Laboratory to measure small 
wires and the like to an accuracy of 0-00005-in., and it is 
claimed that, with professional workmanship, still greater 
precision would be secured. The accuracy of the 
machine is in part due to the fact that the principle 
on which it is based embodies a null method 
of measurement, a condition which has long been 
recognised as specially conducive to accuracy. The 
general principle on which the machine is based will be 
best understood on reference to the diagrammatic 
scheme represented in Fig. 2. Here A represents the 
specimen to be measured. This is inserted in a parallel 


beam of light obtained by sending light from a point | 


source though the condensing lenses shown at B. 
second system of lenses, equivalent to the projector of a 


A| 


lantern, is provided at E, and in the absence of the | 


prism C, would give on the screen D a magnified bat 
sharply defined shadow of the specimen. Owing to the 


interpolation of this prism, two such shadows are formed, | 


provided the prism is far from the screen. 
ing the prism towards the screen these two shadows 
may be made to coincide, and the appearance is then 
the same as if the prism were absent. By further 
dvancement of the prism, this shadow can be made 
narrower and narrower until it ultimately disappears 
in a fine blue line, due to the interference of the light 
which has come round opposite sides of the object. 
It is the sudden disappearance of the shadow and the 
simultaneous emergence of this blue line which shows 
that the instrument is in adjustment. When the 
instrument has been calibrated once for all, the 
diameter of any specimen is obtained by simply 
recording the then position of the prism carriage on the 
graduated bed over which it slides. 

In the diagram, the prism shown has a much smaller 
obtuse angle than is used in the actual instrument. 
In this a very obtuse angled prism is used, such as 
8 represented in Fig. 3. The greater this angle, the 
greater the displacement of the prism needed to cause 
the shadow to vanish. 

It is claimed that though originally designed for the 
Measurement of very fine filaments or of very small 


By advanc- | ‘ 
| These show that the diameters as determined from the 


than with any form of screw micrometer. It can, 


moreover, be safely entrusted to the care of semi-skilled | 


men, since it is practically proof against mistakes. 
Temperature errors are said to be only one-eightieth of 
those arising with screw micrometer machines. 


Taste I. 


True Diameter of Calculated | Difference (Calculated 


Plug Inserted Diameter. minus True Diameter.) 

In. In In. 

0-03993 

0-06050 0-06049 — 0-00001 

0-08015 0-08021 +- 0-00006 

0-09911 0-09913 0-00002 

0-18037 0-18041 + 0-00004 

0-20015 0-20018 + 0-00003 

0-21036 0-21041 + 0-00005 

0-30048 - _- 


Table I, which has been taken from a report by the 
National Physica] Laboratory, dated August 8, 1931, 
gives the mean results of three sets of observations. 


apparatus agree with the true values generally to 
within + 0-00005 in. 


ae ee 


FARADAY AND MAXWELL ELECTRICAL ENGINEERING 
ScHoLarsuips.—The registrar of Faraday House Elec- 
trical Engineering College informs us that the annual 
examinations for a Faraday Scholarship of 80 guineas per 
annum, tenable for two years in the College and one year 
in a manufacturing works, and for a Maxwell Scholarship 
va'ued at 60 guineas per annum, tenable for two years in 
the College and one year in a works, will be held at Fara- 
day House, 62-70, Southampton-row, London, W.C.1, on 
April 5, 6 and 7 next. Exhibitions may also be awarded 
to candidates who acquit themselves creditably in the 
examinations, but who do not obtain the necessary 
number of marks to qualify for either scholarship. The 
subjects of examination for the Faraday Scholarship are 
geometry, algebra, trigonometry, dynamics, statics and 
hydrostatics, geometrical and freehand drawing, 
chemistry and physics. For the Maxwell Scholarship the 
subjects are mathematics, dynamics, statics and hydro- 
statics. Further particulars may be obtained from the 
registrar of the College at the address given above. 


,08sible to measure the diameter of work in a grinding | 
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‘TESTING OF MATERIALS’ FOR 


| SERVICE IN HIGH-TEMPERATURE 


STEAM PLANT.* 


By R. W. Battey, B.Se., A.M.I.Mech.E., and A. M. 
Roserts, B.Sc., A.M.I.Mech.E. 
(Concluded from page 265.) 

Measurement of Creep.—Means for the measurement 
of ereep will largely depend on the rate of extension 
and on the length of the specimens, as it is just as 
possible to use a too refined and limited method as it 
is the reverse. Two methods are employed by the 
Authors. For comparatively coarse measurements 
down to 10-5 strain per hour a good type of ,,'y,-in. 
dial indicator is supported over the end of the lever 
and has proved quite satisfactory. For more refined 
measurements the distortion of the frame due to changes 
of temperature makes the indicator method unreliable 
and a Marten’s type mirror extensometer secured to 
the specimen is employed. 

Two mirrors, telescopes, and scales are used for each 
extensometer and are spaced at a distance of 12 ft. or 
an equivalent distance of 24 ft. between the telescope 
and scale. The optical lever has a magnification of 
2,000, and as it is possible to read to ;},5-in. movement 
of the cross wires on the scale, the corresponding 
direct reading of strain on the 8-in. gauge length is 
6-25 x 10-7. 

Making allowance for some slight staggering of the 
plotted points, it has been found in practice that 
constant creep rates of 10-* strain per hour can be 
determined with reasonable certainty in from 400 hours 
to 500 hours. Examples of the refined character of 
creep test carried out by the equipment described, are 
given in Figs. 37 and 38. Such tests, have revealed 
a feature of general interest and importance. Un- 
foreseen causes resulted in occasional stoppages, and 
when these occurred, the extensometers had to be 
reset before continuing. It was then found, as will be 
seen from the figures, that the rate of creep continued 
the same as before the stoppage. There was uncer- 
tainty, however, as to whether a step may not have 
occurred at each stoppage, because there was no 
means of determining whether an extensometer was 
reset precisely as before the stoppage. No extension 
effects were found to be associated with the stoppages 
This is what would be expected with the load main- 
tained, if temperature acts only in altering the rate of 
creep and the cooling down and heating up periods are 
relatively small, which was the case. 

It would appear therefore, from the results obtained, 
that the creep to be expected in parts in service where 
operating conditions are intermittent, will be sub- 
stantially the same as for continuous operation for the 
same total period. Further, a stoppage in a test due 
to failure of electrical supplies used for heating purposes 


* Paper read before the Institution of Mechanical 
Engineers on Friday, February 19, 1932. Abridged. 
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introduces no interference with the progress of creep | tude that the published data referred to permits—is too | represent the influence of service prior to the treatment 


provided the load is maintained upon the specimen. 


coarse for practical purposes. The test represented | 


directed to reduce creep in the first phase. Whilst 


Creep Test Results and Design.—A serious difficulty | by Fig. 38, it will be remembered, is upon the same | this procedure does not quite represent what would take 
with creep tests is the question of how the data pro-| material, and at 10,000 hours shows a permanent 


duced can be employed for design. 
ereep rates suggested by Baumann for various parts 
f steam-plant, reproduced below, indicate that these 
are generally very much smaller than creep rates em- 


The permissible | extension of 0-000262 strain. 


| 
| 


Several tests have been 
made upon the same material at other temperatures 
and at a stress of 4 tons per square inch. The times 
obtained from these tests for the same total strain of 


ployed in tests or indeed capable of being measured by | 0-000262, together with the result for 400 deg. C., are 


most equipments. 


Strain per 


hour. 
Turbine discs pressed on shafts 10-" 
Bolted flanges, turbine cylinders seen 10“ 
Steam -piping, welded joints, boiler tubes. 10-7 
Superheater tubes eve cee nes : 10—% 


This must be expected unless creep tests are made 
inder working stresses and temperatures and for 
periods of operation comparable with the life expected 
of the part concerned. Tests upon this basis are 
impracticable. For practical purposes, therefore, some 
method of extrapolation or interpretation from the 
results of comparatively coarse or of abbreviated tests 
has been, and will continue to be, essential. 
Extrapolation of Creep Test Data.—In a 
where so many variables are involved, it 
in discussing test results and their extrapolation to 
have a basis as satisfactory as can be found. The 


subject 


is necessary 


Authors regard the following views as fundamental, | 


provided constitutional changes are not involved : 

(1) Temperature acts primarily in determining the 
rate at which a change takes place and cither negligibly 
or only in a secondary degree does it affect the character 
of the change. 

(2) Creep consists essentially of two phases; the 
tirst phase reflects the development of what may be 
termed a uniform condition throughout the material, 
and the second phase concerns creep under uniform 
conditions throughout the material. 

The first suggestion is self-explanatory; carbide 
spheroidisation is an example of a similar kind. In the 
case of creep, if the stress is constant, temperature is 
the only independent variable. Actually in most creep 
testa, owing to the load being constant, a progressive 
increase in stress takes place owing to the decreasing 
cross-sectional area which accompanies extension. 
This stress increase, however, is small, and negligible 
in the case of creep permissible in practice. 

The second suggestion is based upon the conception 
that, as a rule, the grains composing a piece of ‘metal 
vary considerably in condition both as to the stress 
they carry when the material is put under load, and 
the rate at which their degree of strain hardening due 
to initial condition, and, or instead, superimposed 
stress due to load, is reduced by thermal action. 
Consequently some grains most highly stressed will 
deform or creep more rapidly than others and tend 
thereby to become relieved of stress, thus throwing 
an undue share of load upon others, and the process 
will be repeated. The tendency will always be towards 
a more uniform distribution of stress. This change 
will be accompanied by a falling off in the rate of creep 
as §=6conditions more uniform. Movement 
will decrease in speed as extension proceeds and a more 
uniform condition is approached; this the Authors 
consider to be the predominating change that goes 
on during the first phase of creep. During the second 
phase, creep is largely confined to the phenomenon 
as it progresses under uniform conditions throughout 
the material and is marked by a creep rate increasing 
with time. It is impossible, however, to separate the 
two phases. At some intermediate stage the combined 
effects of a declining creep rate associated with the 
first phase, and an increasing creep rate associated with 
the second phase neutralise, with the result that a 
minimum rate of creep is shown by the extension-time 
diagram. Usually this diagram is reasonably straight 
in the region of the minimum creep rate and therefore 
for practical purposes the creep rate is regarded as 
constant over a considerable period. 

The authors consider that in arriving at an extra- 
polated value of stress and corresponding temperature, 
it is most satisfactory to proceed by making tempera- 
ture the independent variable. 

Referring to Fig. 38, it will be clear that, under the 
stress of 4 tons per squire inch and a temperature of 
400 deg. C., which represents working conditions, the 
behaviour of the materic! in its working life falls in 


become 





| 








vhat has been designated as the first phase of creep, | 
and consequently it is considered that in such cases | 


xtrapolation should be made from the results of tests 

relating to this phase, carried out under a stress of 
4 tons per square inch at different temperatures The 
times would be measured for a specific amount of creep, 
and the relation between time and temperature would 
be extrapolated to the working t mperature. 

Fig. 41 shows data of this kind plotted from the 
test results obtained by the National Physical Labora- 
tory in their ’ - cent. carbon 
forged steel. The deformation employed in the figure 
namely, a strain of 0-01. which is the 


investigation of 0-4 pet 


smallest magni 





Similar results are also shown 


shown plotted in Fig. 42. 
for the same steel, with its carbide spheroidised by 
heating for 100 hours at 650 deg. C. The difference | 
in the results obtained for the steel in the two conditions 
marks the band in which the actual behaviour may be 
expected to fall. 

The authors suggest that the procedure represented 
by Fig. 42 is likely to prove the most rational to 
employ where it is required to base working conditions 
of stress and temperature directly upon the results of 
creep tests. The case represented is one in which only 
small deformation is permissible; the method, how- 
ever, is general and is applicable where permissible 
deformations are large 

Various investigators have contemplated the possi- 
bility of a preliminary treatment being applied to 


Fig.37. “ARMCO” IRON. 
Temperature,V00°C.; Stress, 3 Tons per Sgdnch 
A. Shut down 118 Hours. 
B. Shut down 52'cHours. 
C. Shut down 72 Hours. 
D. Shut down 77 Hours. 
E. Shut down 137 Hours. 
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metals to eliminate the creep occurring in the first 
phase. It will be clear from the remarks made above 
regarding the behaviour of materials under creep when 
an interruption occurs, that a preliminary creep test 
under working conditions of stress and temperature is 
ideal so far as its result is concerned, but altogether 
inadmissible on account of the time involved. Some- 
thing may be done to accelerate the first phase by an 
increase of stress, an increase of temperature, or of 
both, applied for a suitable period. Tests indicate, 
however, that whether such a preliminary treatment 
involves an increase in stress or temperature, the | 





place in service, it is probable that values of stress and 
temperature would be obtained somewhat lower than 
could be permitted, and therefore on the safe side. 
These values together with others obtained upon 
material treated to reduce creep in the first phase, 
but not to include the effect of thermal action produced 
by long service, would define a band which would 
embrace satisfactory working conditions. 

In designing steam-power plant for operating tem- 
peratures above values for which practice has furnished 
examples of satisfactory working stresses, the proce- 
dure proposed may be employed in two ways to 
determine working stresses for the new temperatures. 
One way corresponds with the indirect method employ- 
ing so-called “limiting creep” stresses and stresses 
for a given small minimum creep rate which does not 
concern itself with the deformation that takes place, 
and the other is based upon permissible deformations. 
In the first case an arbitrary small deformation or creep 
would be taken, and the times determined for this to 
be produced at different temperatures by a stress equal 
to the working stress that practice has already justified 


Fig. 38. 04 PER CENT CARBON STEEL, 
NORMALISED. 


Temperature, 400°C.; Stress, 4 Tons per Sg. Inch 


A. Shut down 114 Hours 

. Shut down 53 Hours 

Shut. down 72 Hours. 

Shut down 77 Hours. 
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Shut down 70 Hours. 
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for a temperature 6, (¢.g., 400 deg. C. or 750 deg. F. 
in the case of steam pipes). Several lower stresses 
would be taken and similar tests would be made for 
the same small deformation. The results would be 
plotted as in Fig. 41, and the graph for the basis working 


Taste Il.—CompaRaATIve TENSILE AND Creep Tests aT 500 Dea. C. 


The tabulated stresses were obtained as follows :— 


Tensile Tests —The stresses recorded were the maximum developed when the specimens were tested with @ 
straining rate of 0-001 in. per inch per minute. ; ; 
Creep Tests.—The Stresses recorded were the values giving a minimum creep rate of 10-° strain per hour. 


Max. Stress 


tons per square inch. 


Type of Steel 


As received. 


* Armco ” Tron 


0-15 C. (annealed) 

0-15 C. (normalised) 

0-25 C. forged 

0-3 C. cast 

0-4 C. forged . 

5 per cent. Nickel (1) 
(2) 

14 per cent. Cr., Stainless (1) 
(2) 

Ni, Cr. Mo (1) 
(2) 





35 Ni. 10 Cr 


material when tested for creep will still exhibit, but 
generally in a minor degree, a first phase preceding | 
settlement to more or less uniform conditions. The 
procedure suggested and represented by Fig. 42 would | 
be equally applicable to this case. A difficulty is 
involved in applying a preliminary thermal treatment 


to represent the influence of thermal action in service, | 


since this would operate to remove the influence of any 
preliminary treatment directed to reducing the creep 
associated with the first phase. It would be necessary, 
therefore, to apply the thermal treatment intended to 


Creep Stress for min. strain 
rate of 10-5 per hour, tous 
per square inch. 


tensile test, 





— — Remarks 
After After 
2,000 hrs As received. 2,000 hrs. 
at 560 deg. C. at 560 deg. C. 
2-85 
-- 6-25 
12-23 6°25 6-0 
- 5-15 
13-8 5-0 4-1 
17-65 7° 5-9 
13-9 2 2-7 Cold-drawb 
22 4 R.«* 5 2 > 
8-23 
7-7 15-0 0 
16-5 
33-2 17-25 17-0 


stress at ?, would be extrapolated as far as the temp¢ = 
ture 4,, thus obtaining a corresponding time. rh: 
curves for the other stresses would be extrapolated t 
the same time, thereby arriving at a series of temper 
tures for which the corresponding stresses are working 
stresses offering the same security for the same materia’ 
as regards creep as the established working stress a! 
the temperature 4. Obviously, the smaller the 
magnitude of the arbitrarily chosen common cree) 
the less will be the extrapolation, and consequently the 
more satisfying the result. 
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® In the second case, instead of an arbitrarily chosen 
basis deformation or creep, a permissible working 
deformation would be employed and the results would 
be extrapolated to a time covering the period, or life 
of the part, during which the permissible deformation 
would occur. The stresses thus obtained would be 
actual working stresses. 

Regarding magnitudes of permissible deformation, 
as some guide, if the suggested permissible creep 
rates given by Baumann are employed, and it is 
assumed that a life of 100,000 hours must be provided 
for in the case of turbine discs, cylinder casings and 
steam pipes, and 20,000 hours for bolts for steam joints 
before tightening becomes necessary, and the same 
period for the life of superheater tubes under most 


severe conditions, the corresponding permissible 
deformations except in the case of (4) become :— 
Maximum 
permissible Time, 
strain. hours. 
1. Turbine discs pressed on shafts 0-00J1 100,000 
2. Bolts for steam-joints --- 00-0002 20,000 
3. Turbine cylinders ‘iin .. 0-001 100,000 
4. Steam-piping, welded joints, 
boiler tubes ... ese --- 0-003 100,000 
5. Superheater tubes 0-02 20,000 


Shortened Tests.—Usually a shortened test will be 
made for one of two purposes: either (1) to yield a 
rough meastr2 of the resistance to deformation at a 
specific temperature, or in determining whether a 
specimen of a given and known material is abnormal, 


Fig.41. 0-4 PER CENT CARBON FORGED STEEL. 
(N.P.L. FOR B.E.A1.R.A) 
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or (2) to determine approximately the creep charac- 
teristics of a metal for the purpose of design. These 
objects are so different that they need to be provided 
for and dealt with separately. 

(a) Tensile Test.—If the usual tensile test can be 
employed under specified conditions which enable it 
to afford a rough idea of the resistance of a material 
under prolonged loading or creep conditions, the test 
has much to commend it. The authors have already 
Suggested a standard tensile test for elevated tempera- 
tures. We are now concerned with the question 
whether, on account of the tensile test being a special 
form of a creep test, this test can give an idea of the 
creep resistance of the material at lower rates of creep, 
and thereby afford a guide regarding resistance to 
creep under operating conditions. 

It is suggested later that a minimum creep rate of 

’ strain per hour is a convenient creep rate for a 
rough comparison of materials, and consequently the 
uthors compared the results of the slow tensile test 
with creep test results for the same materials loaded 
to give this minimum creep rate. Table II gives the 
corresponding results of slow tensile and creep tests, 
ind in Fig. 43 the data are plotted. It will be observed 
a a general relation is shown for a wide variety of 
Steels 

On the 


10 


whole, the suggested tensile test serves as a 
rough guide in sorting materials quickly, and for a 
given class of material it is a useful test to determine 
Suitability. In employing the test the authors recom- 
mend a straining rate of 0-001 strain per minute, a 
tent temperature of 550 deg. C. for steels, and that tests 
made upon a material as intended for use, and 
after a thermal treatment representing 100,000 hours 
at the operating temperature determined in accordance 
with the law equation (2). 

b) Proportional Limits. have 


Some investigators 


been led to make determinations of the proportional 
limit as a measure of resistance to creep. Subsequent 
Work has shown the proportional limit to be an un- 
reliable guide, and it has now been discarded by its 
original Sponsors. 





(c) Short Creep Tests.—If experimental stress data 
|for a minimum creep rate are desired, either one must 
be satisfied with results for relatively large creep 
rates, or some means are necessary to shorten the 
period otherwise occupied in reaching the minimum 
creep rate. 

With the object of economising time, a basis creep 
rate for short tests and for comparison purposes 
should be chosen as large as can ensure satisfactory 
results. The authors suggest a minimum creep rate 
of 10-° strain per hour as a convenient rate which 


meets both the need for economy in time of testing, | 


and at the same time is small enough to give a repre- 
|sentative figure for the resistance of the material 
suitable for comparative purposes. 

(d) Shortened Creep Tests.—Shortened methods of 
| test which aim at measuring the minimum creep rate, 
or a “ limiting” creep stress, must employ a procedure 
directed to shortening the duration of the first phase 
of creep. It has already been indicated that the 
authors regard temperature as the quantity it is 
most rational to alter, provided of course that a change 
in temperature does not involve a constitutional 
change. Accordingly they have investigated the 
possibility of shortening a creep test by raising the 
temperature to accelerate the changes of the first phase. 

In determining the minimum creep rate correspond- 


ing with a particular initial stress and temperature, | 


the method employed has been to commence the 
test with the prescribed initial stress, but with the 
temperature 50 deg. to 100 deg. C. above the magnitude 


Fia.42.0-4 PER CENT CARBON FORGED STEEL 
Stress, 4Tons per Sg. inch. 


- Temperature &Duration for Total Strain 
of 0-000262. (Steel Normalised). 

emperature&Duration tor Total Strain 
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for which the result is required. The test is allowed 
to proceed until the creep rate is appreciably constant, 
when the temperature is lowered to the required 
value and the test continued for a period sufficiently 
long for the corresponding approximately constant or 
minimum creep rate to be determined. 

Although in the first part of these shortened tests 
a steady rate of creep has been approximated to, when 
the temperature is lowered, there is still a first period 
over which the creep rate slows down before settling 
to an apparent constant value. This behaviour has 
been noticed in all tests. Allowing for this, however, 
the authors find that the method yields results in 
very good agreement with the creep rates obtained 
in the usual way, but in approximately one half of the 
time. Results obtained by the two methods when 
applied to two mild steels are given by Table 3. 

Specification Tests—-The present trend towards 
higher steam temperature and pressures, the accom- 
panying use of special steels, and the fact that the 
usual tests at atmospheric temperature provide little 
guide to the properties at elevated temperatures, 
raise the question of the satisfactory selection of 
materials. 

The conditions and thermal treatment of steels 
found most satisfactory for operation at atmospheric 
or moderate temperatures may be quite ineffective, 
or indeed undesirable in the case of service at elevated 
temperatures. For example, whereas the physical 
properties of a steel are greatly improved under ordinary 
circumstances by a thermal treatment involving 
hardening and tempering, no corresponding advantage 
in creep resistance at elevated temperatures appears 
to arise from this treatment. Also a coarse structure 
undesirable in a steel for use at low temperatures is 
more than likely to be associated with a greater resist- 
ance to deformation at elevated temperatures than if 
the structure were fine. Further, there is the possi- | 
bility that the thermal treatment applied in service | 
may change the properties and even the structure of 
the steel. These considerations complicate the problem 


of specifying tests. 

Steelmakers have usually shown a certain reluctance 
in accepting specifications embodying both closcly 
defined 


chemical composition as well as physical 





| properties. In many cases in which service at atmo- 
| spheric or low temperature is involved, this attitude is 
|reasonable, as beyond specifying the class of steel 
|required, engineers are primarily concerned with 

general soundness, and the physical properties 
| possessed. The latter may be obtained by a variation 
|in both composition and heat-treatment. In-~ the 
lease of steels for high-temperature service, however, 
|composition has greater importance, and thermal 

treatment is different in its influence and in permanency 
| of result. 

Generally, therefore, steels required for high- 
| temperature service where strength is important 
| should be specified in composition and thermal treat- 
|ment. The physical test or tests should be sufficient 
| to demonstrate that the material is not defective judged 

by a normal standard. As offering some guide in 
| this matter of specification and tests the following 
| comments are made :— 

| (a) Tubes and Pipes.—From the result of the 
|examination of superheater tubes made by different 
manufacturers, either different views seem to exist 
| regarding the best form of final treatment, or serious 
| attention is not given to the subject, and a variable 
| product results. So far as creep resistance is con- 
| cerned, carbon steels are in a better condition when 
| the pearlite is lamellar, as produced by a normalising 
or an annealing operation, than when the cementite 
| is spheroidised ; further, the change from one to the 
| other under service conditions will be much less rapid 
when the steel is properly normalised or annealed 





Fig.43. COMPARATIVE TENSILE AND CREEP 
TESTS AT 500°C. 
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than when there is a degree of ‘ cold-work”’ left 
by the drawing process. Where the greatest resist- 
ance to creep is required, effective normalising or 
annealing should therefore be specified. 

In the case of steam-pipes subjected to severe 
conditions of pressure and temperature the matter 
is of greater importance, as in these parts the tem- 
perature is more or less definite, and the part is not 


Tasie I11.—Creep Tests. 


Total Time to 
| determine approxi - 
mate constant 
strain rate, hours 


Approximate 
Constant Strain 
Rate per hour. 


Preliminary 
Strain at, deg. C. 


0-235 per cent. carbon cold-rolled steel ; annealed at 850 deg. C. for 


6 hours. Creep tests at 8 tons per square inch and 450 deg. C. 
nil 2-59 10°6 600 
nil 319 x 10% 600 
500 2-54 x 10-8 310 
501 1-93 x 107° 360 
550 4-26 x 107% 230 
553 3-12 x 10°° 190 


0-25 per cent. carbon hot-rolled bar ; annealed at 850 deg. C. for 
6 hours. Creep tests at 8 tons per square inch and 494 deg. C 


nil 4-61 x 10 160 
nil 5-15 x 107) 90 
550 3-8 x 107 110 
550 3-46 x 10 60 


subjected to the risk of local areas of very high tem 
perature and to the risk of oxidisation and scaling 
as may occur in the case of superheaters. Con- 
sequently the advantage to be obtained in creep 
resistance, and therefore economy in material is more 
or less definite and certain. Effective normalising or 
annealing, consequently, is advantageous and should be 
specified. 

(b) Steel Castings.—The normal treatment of anneal- 
ing after casting and after rough machining requires 
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no modification for carbon steels and low-alloy steels 
intended for high-temperature service. In this case 
the user would specify the chemical composition of 
the steel and the treatment of the castings, and the 
usual tensile and bend tests at atmospheric tempera- 
ture would be included. The authors suggest that 
the user for his own satisfaction and information 
should make tensile tests of the type suggested on 
page 264 ante, both on the material as supplied and 
after a thermal treatment representing 100,000 hours 
of service condition determined in accordance with 
equation (2). 

(c) Forgings.—Similar measures would be taken 
in the case of forgings as in connection with castings, 
except that a departure from normal procedure may 
be necessary in the case of thermal treatment. 

(d) Bolt Material.—In addition to chemical com- 
position, kind of thermal treatment and the usual 
tensile, bend, and impact tests at atmospheric tempera- 
ture, the specification should make some provision for 
ensuring that serious embrittlement in service will 
not occur. The authors recommend the inclusion of 
the Izod tests on the material as received and after 
heating at 450 deg. C. for 100 and 200 hours. 


N.U.E. ALUMINIUM SOLDER. 


WHat appears to be a very effective solder for 
aluminium has recently been placed upon the market 
by Mesars. B. J. Hall and Company, Limited, Stourton 
House, Dacre-street, Westminster, 8S.W.1. The solder, 
which is sold under the trade designation N.U.E., 
differs from others with which we are familiar in that 
it is comparatively soft and tough, and not visibly 
crystalline, hard and brittle. It is, in fact, but little 
harder than ordinary tinman’s solder and can be bent 
cold in much the same way. In making a joint, the 
parts to be joined are cleaned with a wire brush, or, 
if necessary, filed or scraped to expose clean metal. 
The object is then heated in a flame until a piece of the 
solder in contact with it melts, the molten solder then 
being rubbed briskly over the surface by means of a 
stiff wire brush. This has the effect of * tinning”’ the 
surface by removing the thin oxide film which forms 
on the metal surface immediately it is exposed, and 
enabling the solder to adhere to the metal, without the 
need for any external flux for dissolving the oxide or 
preventing its formation as is usually employed in 
soldering and brazing operations. ‘Two surfaces tinned 
in this way can then be joined by heating them together 
with some additional solder, the result being a sound 
reliable joint. 

It is possible, by means of an ordinary copper bit, 
to build up the solder on a * tinned’ surface, in order 
to fill up a hole or even to form a small lug or other 
projection, and the accompanying illustration shows a 
small cast-aluminium bracket on which a lug has been 
formed in this way. The view on the left shows the 
surface ** tinned,”’ a few saw cuts having been pre 
viously made to give additional strength. In the 
central view, the lug has been roughly formed with a 
copper bit, while in that on the right it has been 
finished by filing, and then drilled and tapped and 
fitted with a set-screw. The appearance of the tapped 
hole, we may mention, indicates that the added metal 
is solid and of uniform texture throughout. 

In conclusion, we may add that the solder can be 
used for joining other metals, such as brass, steel and 
copper, to aluminium. It has employed, for 
example, for sweating an aluminium thimble on to a 
copper cable with, as far as could be judged by in 
spection, entirely satisfactory results. We understand 
that the solder is not attacked by any chemical which 
does not attack aluminium, and that, in general, it is 
unaffected by conaitions which that metal can with- 
stand 


NOTES ON NEW BOOKS. 


A cERTAIN type of mind finds that it is only 
analytical methods which convey to it a clear physical 
picture, while this same physical picture is formed in 
snother type of mind only by geometrical methods, 
snd it would be prejudice to pretend that either 
is inevitably the better. Therefore, to the analyst 
(the geometrician will aamire the book without out- 
side commendation) we commend a small volume 
ipplications de la Géométrie a la Stabilité des Con- 
Tome Il. Par D. Wolkowitsch. (Paris: 
Gaston Doin et Cie. 35 francs.) Following the estab- 
lishing of fundamentals in the first volume, this second 
one applies them, in the first four chapters, to the cases 
of the rigid arch, arch with one hinge (at or between 
abutments), arch with two hinges (and with either rigid 
or elastic abutments) and continuous arches. The 
principles and construction of influence lines for bending 
moments, fixing moments, distortions and thrusts, 


structiona, 


sre simply and clearly explained, and temperature effects 
In Chapter V, dealing with 
there is, 


dealt with in each case. 


Closed Systems, perhaps, a tendency to 
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approach the methods of the analytical school, showing | number of the leading patents, and even the others 


that the author is a true engineer and no dogmatist, 
but he gives a particularly neat treatment of the large 
thin-walled vessel, partly filled with fluid. 
Chapter VI, though short, is of great interest, treating 
of portals, unbraced rectangular frames, the Vieren- 
deel truss, and the like. A publisher's notice states 
. le lecteur sera séduit par l’élégance de la solution 
dans le cas général,” and even allowing for some 
bias on his part, we confess that the sentiment is justi- 
fied, for, with the exceptions of those sections in which 
(say) moments of inertia can only be expressed as inte- 
integral signs are practically not used in the 
In fact, one is tempted to wonder whether 
future developments will not show that we have been 
rather unnecessarily complicating our studies of tech- 
nical matters, owing to the fact that mathematical 
weapons are possibly not so near perfection as is some- 
times assumed. After all, there is such a thing as 
failing to see the wood for the trees, and we think that 
our author's purpose is to combat that tendency. 


grals, 


book. 


The history of the locomotive will probably continue 
to attract interest for many decades, although as 
time passes, the steam locomotive itself may be super- 
ceded in some development of the future. While 


The final 


most have perforce to fall back upon books in such | 


studies, a certain number are fortunate enough to 
be able to supplement such sources of information 


by visits to collections of the class housed in our | 


Science Museum, South Kensington. A visit to the 
museum is under any circumstances instructive, but 
it may be made far more so if the notices on the models 
can be linked up into a consecutive story. Something 
of this kind is attempted by the museum authorities 
in a series of handbooks (published at 2s. 6d.), prepared 
on the subject of land transport. The handbook Land 
Transport III, Railway Locomotive and Rolling Stock, 
has been compiled by Mr. E. A. Forward, sufficient 
guarantee in itself of its accuracy and interest. It is 
in two parts, the first of which is an historical review in 
narrative, and the second a descriptive catalogue of the 
models in Galleries [IV and V of the Museum. The 
second is naturally mainly useful in connection with 
a tour of the galleries, but the first will be read with 
pleasure for its own sake. Necessarily brief in any 
particular reference, this little compilation of less than 
100 pages is packed with information. It will serve 
as sufficient authority for many developments to many 
people. The real student will find in it many a 





| 
| 


brief note of value and possibly clues to serve him in | 
: 


further search; while it will enable many others to 
live over again scenes of their own lifetime, by the 
references to changes introduced during their own 
careers, or connected with rolling stock familiar to 
them in their younger days. 


The steady logical development of the type of steel 
tank structure, which has practically ousted all other 
forms, from the rectilinear type first used, through 
the hemispherical base devised by Dupuit and Bark- 
hausen and the dome plus cone of the Intze-type 
to the latest “* elastic-bubble ’’ form due to Milancovitch 
is treated in detail with carefully chosen examples 
from practice in an excellent brochure of some 55 pages, 
Der Stahthilterbau, by E. Kottenmeier( Berlin: Wilhelm 
Ernst and Sohn. Price 3-20 marks. It covers tanks, 
silos, gasometers, and gasometer basins, and in deve- 
loping their history the author studies very clearly 
the various items of cost, material, and maintenance, 
which, in addition to the technical aspects, formed the 
‘compulsive’ forces driving the designer along the 
road to progress. Although most of the examples 
chosen emanate from the author's firm, there is no 
taint of advertising, for this firm are licensees for a 


|receive their meed of praise where they represent 
advances on contemporary methods. The last 20 pages 
deal with stress calculations in a very clear, if unavoid- 
jably condensed manner, and compare and correlate 
alternative methods such as those of Intze, Engesser 
and Forchheimer. We appreciate greatly the tacit 
acceptance of the impossibility of a rigorous solution 
of the indeterminate conditions of stress and deflection 
in the practical job (discontinuous plating, riveting, 
stiffening angles, &c., cannot be mathematically 
expressed), and consider that the ingenuity and tech- 
nical skill displayed in devising working approximations 
are of as high an order, and of as great service to the 
engineer as the most rigorous study of the mathematics 
of the idealised problem. This study must be made 
before the rational approximation can be devised, but 
it is well that the study of the approximation should 
be made by a practising engineer like the author, who 
is evidently accustomed to interpreting the formule 
of the mathematician for the use of his drawing-oftice 
staff. There is nothing in the book demanding more 
than an ordinary knowledge of mathematics, and yet 
there is nothing omitted which the thoughtful designer 
would not instinctively consider as a matter of routine, 
finding at the same time, sufficient fingerposts in the 
book to guide him to the solution he needs, or, at the 
worst, a reference to the best literature on the subject. 





The fact that, owing to the state of the national 
finances, a number of charitable and philanthropic 
institutions are experiencing a serious falling-off in 
their incomes, and are therefore obliged to restrict the 
useful work they are doing, is a good reason why the 
activities of these bodies should be brought to the 
attention of the public, if only that when times improve 
they may be assured of renewed support. From this 
point of view, Sir Charles Bright is to be congratulated 


jon having compiled a useful volume in Let's Help 


(London: Messrs. George Routledge and Sons, 
Limited. Price, 4s. 6d. net). In this he presents 
a good deal of reliable and interesting information 
regarding such bodies as the Boys Brigade, the Boy 
Scout Movement, Toc H, the British Legion and the 
National Playing Fields Association, not to speak of 
the Garden Cities and Town Planning Association, the 
British Science Guild and the Decimal Association, whose 
eyes are fixed on the future rather than on the present. 
In each case an account is given of the object and 
history of the society, and the reader, is left in no 
doubt as to where he may direct his assistance, if he is 
able and willing to do so. It may be added that the list 
of bodies dealt with does not pretend to be exhaustive, 
while on the score that they are already well served by 
propaganda and appeals, large hospitals, associations 
| devoted to the betterment of woman’s lot in particular, 
the activities of rural community councils and the 
|innumerable concerns which come under the head of 
|** charities’? are purposely excluded. As Sir Charles 
| rightly says, all the organisations with which he deals 
are an embodiment of the “team spirit’? which, 
essential as it is in games, can also be usefully applied 
in other fields of human activity. If some cannot 
support all the objects of all the bodies whose names 
appear in these pages, they can at least agree that * the 
claim of the future are represented by suffering millions, 
and the youth of a nation are the trustees of posterity. 


A small pamphlet recently received entitled Zu’ 
Konstruktion von Kurvenscheiben bei Verarbeitungs- 
maschinen, by Dr. Ing. Karl Alexander Flocke, and 
published by the V.D.1.-Verlag, G.m.b.H., Berlin, (price 
5 marks), deals with the design of disc cams: The author 
reviews existing methods of design, and points out that 
the Furman method of using a cam factor in order te 
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determine the diameter of base circle required for a 
definite maximum pressure angle between cam and 
follower gives exact results only when the follower has 
a radial movement. He develops a geometrical con- 
struction which can be applied to all the usual types of 
plate cams, whether the follower line of action is radial, 
or offset, or curved. The particular feature of the 
construction given is that it is based on the pressure 
angle between cam and follower, and it enables the cam 
shape and dimensions to be determined for any given 
maximum value of this angle. The effect on the 
follower motion of using an amount of offset (or a length 
of swinging arm) different from that for which the 
cam was designed is also considered. 





NOZZLES FOR METERING AIR. 


A report recently issued by the Institution of 
Civil Engineers gives the proportions of nozzles 
recommended for the metering of air by a sub-com- 
mittee appointed in 1929 by the Standing Committee 
on Heat Engine Trials. The characteristics of the 
nozzle are clearly shown in Figs. 1 and 2. It has, it 
will be seen, a parallel throat, thus facilitating accurate 
reproduction. The governing dimension is the throat 
diameter and the dimensions of other parts in terms 
of this diameter are as in the following schedule. 


, aos es Standard — Standard 

a | Nozzle in Terms | Pi™ _— | Nozzle in Terms 
o of dp. ™ of d2 
1 1 G 0-05 minimum 
\ 0-605 H 0-35 maximum 
BK 0-83 J 0-033 
( 0-30 K 0-083 
D 0-75 d; 2-25 to 2-50 
F 0-20 “ 10 to 80 deg. 
¥ 0-33 


The approach pipe is to be straight, not less in 
length than 20 nozzle diameters, and its own diameter 
is to be between two and two-and-a-half times the 
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throat diameter. It need not be smoother than the 
customary commercial finish, and in the case of large 
sizes, may be riveted. The air supply, is to be taken 
from a receiver through a control valve by which its 
pressure is to be reduced to one not much in excess of 
the atmosphere. A honeycomb is to be fitted between 
the control valve and the pipe as to ensure an eddy-free 
flow in the latter. The nozzle is to discharge into the 
atmosphere, but to be shielded on the down stream 
side by a pipe similar to the approach pipe, but in this 
case ten throat diameters long. The air temperature 
will be measured in this pipe at a point distant from the 
nozzle by four throat diameters. The depth of the 
thermometer pocket must be sufficient to ensure that 
itis the air temperature and not the pipe temperature 
which is being measured, but in the case of pipes more 
than 8 in. in diameter, the pocket need not be deeper 
than half the throat diameter. The pressure difference 
is to be measured by a double leg manometer coupling up 
the orifices Z, X, shown in Figs. land 2. An additional 
manometer is to be provided both up stream and 
‘ownstream of the nozzle to give the absolute 
of the air. For all commercial purposes, the 
of the air may be ignored. 
meters of more than }-in. are suitable for 
‘differences from 0-4 in. to 40 in. of water. The approxi- 


mate diameter of the nozzle required can be obtained | 
| 


fre , 1 ; - —, 

rom the formula d, = ia * discharge in cub. ft. per min. 
In tests, 

caleul 





the discharge in lb. per second, is to be 
ated from the formula 


Q= 0-148 M2 Zaz . /(™ | 
6 Jad, \ (72) Ib. per see. | 
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where the symbols involved have the following significa- 
tions : 


Q = quantity discharged per unit of time, lb. per second. 
h = observed head, inches of water. 
T = absolute temperature. 
= observed temperature (¢ deg. F.) + 459-6 
m, = absolute pressure, downstream side, inches of 
mercury. 
d, = diameter of pipe upstream, inches. 
d, = diameter of nozzle, downstream, inches. 
d,? 
n ( d, ) ; 
M = coefficient for velocity of approach. 
n 
J(nt— 1) 
=l+=< 4 approximately for n greater than 4-5, 
5 = compressibility factor.* 


Q = coefficient of discharge of nozzle. 
A = specific gravity of gas relative to dry air at the 
same temperature and pressure. 

For all nozzles used under the specified conditions 
the value of the product M 2 8 is to be 0-995. 

The equivalent discharge in cub. ft. per minute at 
standard temperature (60 deg. F.) and pressure (30 in. 
of mercury) will be 785Q. At any other temperature 
and pressure it can be deduced from this value by the 
usual gas formula. 


THE ARMSTRONG-WHITWORTH 
RAIL COACH. 


So far as British railways are concerned, belief has 
become certainty that radical alterations must be 
made in the handling of local passenger traffic if the 
transfer of passengers to the roads is not to become 
permanent. While electrification probably offers the 
best method of improving services where the actual 
or potential load is sufficient to justify the high initial 
cost, it may be doubted whether the railway com- 
panies have not shown excessive caution in the employ- 
ment of the rail car. In an interview reported in 
The Observer, Sir Josiah Stamp pointed out that 
each of the railway companies had tested various 
types of car for several years, and that at the present 
time about 170 such cars are running. He added 
that everyone familiar with railway work knew that 
these particular types of car had been the subject of 
experiment for years past, but that the difficulties 
of obtaining a suitable vehicle were very great. In 
view of the extensive use of rail cars abroad, we 
believe that a frank statement of the difficulties to 
which Sir Josiah referred would be widely appre- 
ciated. If we are not mistaken, nearly all the cars 








|at present in use on British lines are steam driven, 


while Continental and American operators generally 
prefer oil-electric units, and while the difficulties of 
obtaining an adequate water supply may serve to 
explain this difference in some parts of America, it 
hardly applies on the Continent. 

We have frequently referred in our columns to 
the excellent work done by the Beardmore oil-electric 


| coaches abroad, and on page 10 of the current volume, 


we described a 250 brake horse-power oil-electric 
coach manufactured by Messrs. Sir W. G. Armstrong, 
Whitworth and Company (Engineers), Limited, New- 
castle-on-Tyne. At the end of our article, we gave 
some brief particulars of a test of this coach on the 
London and North Eastern Railway on November 23 
last, and since that date, further tests have been 
made on the York-Whitby-Scarborough route. These 
tests, which were carried out on January 20 and 21, 
will be referred to in more detail later, and it is 
sufficient to say at the moment that they served to 
confirm the excellent results obtained in those of 
November. By the courtesy of the manufacturers, we 
were privileged to travel on a train made up of two of 
these rail coaches on February 16 between Newcastle 
and Hexham, on which the outward journey was 
made to the usual stopping schedule for the route, 
and the inward journey with only one stop. Although 
the double journey was merely intended as a demon- 
stration run for the distinguished company present, it 
served to confirm the claims of the makers regarding 
the tractive effort available, the smooth running of 





the two units, and the ease with which both coaches 
could be handled from the forward cab. The train 


pressure | was well loaded, but it was obvious that the time 
J humidity | for the outward journey could have been considerably 
Nozzles with throat dia- | reduced, and that the < 


speed of over 60 m.p.h. attained 


pressure | at several points left an appreciable reserve of power. 


The tests carried out on January 20 and 21 were, as 
already stated, made over the York-Whitby-Scar- 
borough route. On the journey from York to Malton, 
speeds slightly in excess of 60 m.p.h. were touched ; 








* Proc, Inst, C.E., vol. cciv. ‘*The Commercial 


Metering of Air, Gas and Steam,” by J. L. Hodgson 


after leaving Pickering, the first gradients were 
encountered, and on the journey from Levisham to the 
summit at Goathland, gradients varying from 1 in 49 
to 1 in 75 were negotiated at a speed of over 40 m.p.h., 
which was maintained to the summit. The next 
serious piece of work was from Whitby Westcliffe to 
Hawsker, where there is a gradient of 1 in 39 for a 
quarter of a mile, and a mile at 1 in 43. Here the 
speed was 25 m.p.h. The severest test of the route 
is Ravenscar Bank from Fylinghall to the summit,— 
three miles at a stiff pull of 1 in 39 for the whole of 
the distance. A dead stop was made at Fylinghall, 
and starting from rest, a speed of 23 m-p.h. was 
quickly obtained and maintained right through the 
tunnel to the summit. The whole of the journey 
from York to Scarborough was undertaken with the 
engine trailing. At Scarborough, the vehicle was 
turned round to run engine foremost, and some accelera- 
tion tests were made between Scarborough and Malton. 
Stops took place at Ganton and Knapton, and in each 
case the test gave identical results. The car achieved 
a speed of 20 m.p.h. in 26 seconds from the start, 
30 miles in 46 seconds, and 40 miles in 82 seconds. 
No special tests were made for deceleration, but the 
braking power was found to be very good. There 
was not the slightest difficulty at any time in starting 
the engine, which was switched right off at every 
stop, and when coasting. The consumption of fuel 
was at the rate of 5 miles per gallon for the round 
trip, the car averaging 4 miles per gallon on the 
heaviest gradients, and 6 miles per gallon on the flat. 
The average fuel consumption represents a fuel cost of 
less than jd. per mile, or, including lubricating oil, less 
than 0-9d. per mile, and there are, of course, no 
standby losses when the car is standing. It is satis- 
factory to state that the two coaches will be handed 
over at the end of this month to the London and 
North Eastern Railway Company, who will put them 
into regular service on their system at Newcastle. 


MARINE ENGINEERING PROGRESS.—The annual review 
of The Journal of Commerce and Shipping Telegraph 
contains a great deal of information regarding the prce- 
gress in marine engineering. The articles include one 
on “ The Powering of Passenger Liners,’’ by Mr. R. T. 
Clarke, superintendent engineer of the Peninsular and 
Oriental Steam Navigation Company, in which he 
states that the new turbo-electric liner Strathnaver 
has shown a fuel consumption in clear, fine weather of 
68 tons per day at a cruising speed of 14-9 knots, and a 
displacement of 24,000 tons. When steaming at 17-6 
knots in a moderate head wind, her daily fuel consump 
tion was 104 tons, with one turbo-alternator running, 
thereby giving a fuel coefficient of 43,600. This com- 
pares with the figure of 30,800 obtained on a vessel of the 
same displacement and service built in 1925 with 
reciprocating engines and recently fitted with Bauer- 
Wach equipment. 





Britisu Sarmine Sure Owners’ Assocration.—The 
returns published by the Registrar General of Shipping 
and Seamen record that 82 sailing ships, aggregating 
9,373 gross tons, were added to the United Kingdom 
Register during the twelve months ending June 30, 
1931. The number of sailing vessels added to the 
Register is, however, more than offset by the number 
removed from it during the year, which comprised 255 
vessels, totalling 22,950 gross tons, of which 106 were 
broken up. The Registrar General, in his returns, 
however, includes sailing ships fitted with auxiliary 
motors under the heading of motorships, and according 
to these returns, there are now on the United Kingdom 
Register 348 motorships of between 50 and 100 gross 
tons, and 246 of from 100 to 300 gross tons. Many of 
these form part of the tonnage owned by the members of 
the British Sailing Ship Owners’ Association, Limited, 
24, St. Mary-axe, London, E.C.3. According to the 
recently-published report of this Association, there were 


| 584 ships, aggregating 39,690 net tons, belonging to 277 


owners on its roll on September 30, last. 





BRITISH STANDARD SPECIFICATION FOR TRANSFORMER 
InsuLATION.—The British Standards Institution has 
issued a specification, designated No, 422—1931, for 
the proportioning and testing of transformer inter-turn 
insulation. The specification provides for the propor- 
tioning of the inter-turn insulation of transformers 
based upon specified minimum test voltages, and it 
also provides that, when required and specified, insulation 
tests shall be made upon sample coils insulated in the 
same way as the windings under consideration and 
immersed in oil, each test coil having its conductors 
severed at one point so that the appropriate high-voltage 
tests may be applied between the adjacent conductors. 
Factors are given by which the scheduled test-voltages 
are increased with an increase in transformer rated 
output, and by which the test voltages are reduced for 
transformers below certain rated outputs, depending upon 
the line voltage and the connections employed. he 
specification applies only to windings designed for voltages 
across ‘their terminals of 1,000 volts and above. It 
applies: to all single-phase and poly-phase transformers, 
the windings of which may be connected in any star or 
delta formation on three-phase systems, the neutral 
int of which is normally at earth potential, whether 
it be insulated or earthed. Copies of the specification 
may be obtained from the Institution, 28, Victoria-street, 





(see Appendices). 


London, 8.W.1, price 2s. 2d., post free, 
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| when full open is in excess of the area of the orifice 5, 
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to feed pressure being equal so that the check-valve is 
balanced with respect to feed pressure. 11 is the feed- 


| water outlet. The outlet from the float operated valve 





the bottom of the reservoir. Around the front portion 


11 of the reservoir is a conical shield plate 18. Thisshield 


| plate is spaced away from the wall of the reservoir and 


SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919./s0 that when the float operated valve is full open a/ has a mouth at the bottom in line with the path of th 


The number of views given in the Specification Drawings is stated 


in each case; where none is mentioned, the Specification is not | 
tUnstrated. | 
Where inventions are communicated from abroad, the Names, £c., 
of the communicators are given in italics 
Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at | 
the wviform price of ls | 
The date of the advertisement of the acceptance of a Complete | 
Specification ia, in each case, given after the abstract, unless the | 
| 





Patent has been sealed, when the word “Sealed is appended. 

4 person may, at any lime within two month: from date of 
‘the advertisement of the aceeplance of a Complete Speci fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


STEAM ENGINES, BOILERS, &c. | 
348,769. Cockburns, Limited, of Cardonald, and 
D. Maecnicoll, of Cardonald. Feei-water Regu- 
lator. (1 Fig.) March 14, 1930.—The invention relates 
to boiler feed-water regulators in which the feed check- 
valve opens and closes on changes of water level in the 
boiler. 1 is the feed check-valve which is extended 
upwards at its outlet side to form a closing piston, 
operating with clearance in a chamber 4 in a cover 5 
at the top of a valve chest having inlet and outlet 
branches 7, 8. 9 is a balance piston integral with the 
check-valve 1 and connected to it by a hollow stem. 
The piston 9 operates in a pocket formed in the bottom 
of the chest. The pocket is connected to the feed inlet 
branch 7 by an orifice 12. 13 is a leak-off pipe from 
the bottom pocket controlled by a deot-cqunaiel needle 
valve to throttle the leak-off connection 13 on decrease 
of water level in the boiler. A passage permits flow 
from the pocket to the chamber 4 and is controlled by a 
non-return ball valve 15. A spring opens the ,check- 
valve as it approaches a state of balance due to fluid | 
pressure being built up in the pone by throttling of the | 
lead-off pipe 13 on decrease of water level in the boiler. 
The spring is outside the valve chest and acts on the 
free end of an arm 17 secured to a rocking spindle 18, 
carrying within the pocket an arm 19, engaging the under 
face of the piston 9. The effective areas presented, by the | 











(348 769 


piston 9 and by the check-valve are equal, so that the 
check-valve is balanced with respect to feed pressure. 
lhe effective area presente d by the face of the top piston 
and the effective area presented by the face of the piston | 
9 are also equal, so that, when the pressure in the chamber | 
and pocket are equal, the check-valve clement is balanced 
with respect to fluid loads. rhe cross-sectional area 
of the leak-off pipe 13 is greater than the area of the 
orifice 12, so that, when the float-operated needle-valv« 
mtrolling the pipe 13 is fully open, there is a substantial 
pressure drop within the pocket. When the water-level 
im the boiler is » high that the float-controlled needle 
valve is fully open, the pressure in the pocket ts less than 
the pressure in the chamber 4, which chamber 4 is open 
to boiler pressure by way of the clearance so that the 
load on the face of the piston maintains the check- 
valve closed in opposition to the eflort of the spring 
Fall of water-level in the boiler is accompanied by 
throttling of the leak-off pipe 13, so that pressure begins 


to build up in the pocket until, when the load on the 
face of the piston 9 is less than the load on the face of the 
ipper piston by an amount equal to the effort of the spring 
the check-valve is in equilibrium, ready to open With 
ontinued fall of the water level in the boiler a mi panied 
by increase of pressure in the por t, the effort of the 


pring exceeds the closing load on the check-valve, 
whereby the valve is caused to open to an extent pro- 
portionate to the change of water level the check-valve | 
coming to rest when the relaxed tension of the spring 
equals the increase of load « the face of the piston 9. 


( Sealed.) 


349,229. Cockburns, Limited, of Cardonald & 
D. Macnicoll, of Cardonald. Feed-Water Regulator. 
7 Figs.) April 9, 1930 his invention provides a boiler 
ed-water supply regulator in which the opening an i 
ing movements of the « ‘ valve ar proportionate 
changes of water level in tl boiler l is the feed 
check-valve dise, which is integral with a piston 2 of 
vhich the face 3 remote from ¢t check-valve is sub 
mitted to fluid pressure in a pocket connected to the 
inlet side of the check-valve by an orifice 5 of constant 
rea, and having a leak-off port 6. To the latter is con- 
nected a conduit controlled by a float operated valve 
which throttles said conduit on decrease of water level in 
the t ! 7 is a tension spring which imparts opening 
novement to the check-valve as it approaches a stat 
~ balance due to fluid pressure being built up in th 
pocket by throttling of the leak-off conduit Feed 
water enters a chamber between the check-valve and the 
piston by way of an inlet branch on the check-valve 


hest 10, the areas exposed by the check-valve and piston 





| Newcastle-on-Tyne. Turbines. 


pressure drop is experienced in the pocket connected to 
the inlet side of the check-valve. When the water level 


in the boiler is so high that the float operated valve is | 


full open, boiler pressure on the outlet side of the check- 
valve disc maintains the check-valve closed in opposi- 
tion to the spring 7. Fall of water level in the boiler is 





accompanied by closure of the float operated valve so 
that pressure begins to build up in the pocket until, 
when the load on the piston face 3 is less than the load 
due to boiler pressure on the outlet side of the check- 


| valve dise by an amount equal to the spring effort, the 


check-valve is in equilibrium, ready to open. With 
continued fall of the water level in the boiler accom- 
panied by increase of pressure in the pocket the effort 
of the spring 7 exceeds the closing load on the check- 


| valve, which valve opens to an extent proportionate to 
| the change of water level, the check-valve coming to 


rest when the relaxed tension of the spring equals the 


| closing pressure on the piston 2. (Accepted June 4, 1931). 


349,445. The late The Honourable Sir C. A. 
Parsons, of Newcastle-on-Tyne, A. Q. Carnegie. 
of Newcastle-on-Tyne, and F. W. Gardner, of 
(8 Figs.) Febru- 
ary 11, 1930.—The invention relates to the blades of 
turbines. The object is to provide for reducing or mini- 


mising the erosion of the tips of the blades at the low | 


pressure end of the turbine. The blades a, @ are so 
formed that over the tip end liable to erosion, the curved 
face on the forward side of the leading or thick edge, that 
would receive the impact of the water particles in a 
direction substantially normal to its surface, is machined 


Figt Fig2, af 
' fi 


| 
| 


, 
a 


M944 


so that it is replaced by a flat, 6, lying at an angle to the 
relative direction of impact of the blade and water 
particles. The flat surface thus formed lies across the end 
of the blade and is parallel to the length of the blade. As 
nly that part of each blade towards the tip suffers from 
erosion, the flat, b, extends for only a part of the length 

f the blade as shown in Fig. 1. The flat may intersect 
the working surface a'!, of the blade so as to form an 
actual beve! as shown in Fig. 2, or it may lie between 
curved portions of the back of the blade. By thus making 
the impingement oblique instead of substantially normal, 
the erosive effect of the impact of th blade and water 
particles is reduced or entirely avoided. It will be seen 
trom Fig. 2 that the direction of impact of the blades 
and particles, shown by the dotted lines, is nearly circum- 
ferential, the axial velocity of the water particles being 
small in relation to the tip speeds of the blades ; 
comparatively small area of each blade is thus left 
unshielded by its neighbour ( Sealed.) 

MISCELLANEOUS. 

349,031. R. Caley, of Sheffield, and Mellowes 
and Company, Limited, of Sheffield. Pistols for 
Spraying Heated Liquids. (3 /igs.) February 19, 
1930.—The invention relates to pistols for spraying heated 
liquids, particularly molten metal. The reservoir of the 
pistol is a cylinder 10 having a conical frontal portion 11. 


At the point of the frontal portion 11 is a spraying nozzle | 


comprising an inner portion 12 and an outer portion 13. 
In the top of the reservoir, towards the rear, is a filling 
door, through which the material to be sprayed is intro- 
duced into the reservoir in a molten condition. The 


reservoir is mounted upon a handle 15, and dependent | 


from this handle is a bracket upon which is mounted a 


Bunsen gas burner 17. The axis of the burner is parallel 





only a} 


burner gases, so that the latter are received within 
the shield plate and directed by it upwards and around 
the front portion of the reservoir. The shield plat 
| thus acts as a deflector and, with the front part of 
| the wall of the reservoir, forms a circulating flue for the 
hot burner gases around the front of the reservoir and 
around the spraying nozzle. The shield plate is secured 
at the rear end to lugs cast on the wall of the reservoir, 
and it serves also to screen the surface of an object 
being coated with metal by means of the pistol, from the 
heat of the burner gases and from heat radiating from the 
front portion of the reservoir. The spraying nozzle is 
supplied with air under pressure by way of a preheating 
coil 21, the turns of which are concentric with the conical! 











| 
| 
| 
| front 11 of the reservoir, and are placed close thereto 
| This coil terminates in the outer portion of the nozzle, 
| where its axis is transverse to that of the nozzle. The 
| inner portion 12 of the spraying nozzle is cylindrical for 
| @ part of its length and is conical at the delivery end 
The rear end is also conical, but the base of the cone at 
this end is larger in diameter than the cylindrical part 
and forms a shoulder, against which the outer portion 13 
| of the nozzle is seated. This outer portion is cylindrical, 
| and surrounds the central part and also the rear half 
of the conical delivery end of the inner nozzle portion 12, 
| wateh reaches through the outer portion so that the 
forward half projects from the front end of the outer 
|nozzle portion. The spraying nozzle of this two part 
| construction is clamped in position upon the nose of the 
| front portion 11 of the reservoir by means of a clamping 
| plate 25 bolted to the forward end of the shield plate 18 ; 
| the outer portion 13 of the nozzle is carried upon the 
j end of the preheating coil 21, which is resilient, so that 
| Upon removal of the clamping plate 25 the nozzle is 
| automatically sprung away from its seating in the 
}nose of the reservoir. The contents of the pistol are 
| fed to the nozzle partly by gravity and partly by the 
| ejector action of the propelling fluid issuing from th: 
|nozzle. (Sealed.) 

| 349,370. Liquid Measurements, Limited, of 
| London, and F. Hammond, of London. Valves. 
| (2 Figs.) July 25, 1930.—The invention relates to plug 
;}eocks for oils and it provides a construction whicl 
minimises or eliminates drip. The casing has a tapered 
|; recess for the reception of a tapered plug 11; whicl 
|is provided with a cylindrical passage 13 to connect 
the inlet and discharge orifices. A stop 15 makes contact 
with the end of a screw 17, to limit the turning of the 
| plug. The larger end of the plug has a bore in whiel 
is received one end of a compression spring 21, the 
other end of which is received in a bore in a member 
|}25 which has a handle and is mounted to rotate i 
a circular hole in a cap 29. The member 25 at its end 
jadjacent the plug 11, has two projections 31, which 
are received between corresponding projections 33 upon 


9 


= 







— 


| the adjacent surface of the plug. When the handle 1s 


} turned, the member 25 is correspondingly turned ana, by 
| engagement of its projections 31 with the corresponding 
| projections, the plug 11 is turned. The lower = zo 

of the 





the casing | is cut away at 35. The lower face 
casing at opposite ends of the diameter of the piug Is 
horizontal so that when the edge 37 of the plug is movea 


to the left to close the discharge orifice, the latt wi 
| gradually be contracted from a full circle to what is 
practically a point at the left-hand end of the diamet 


of the orifice; thus the final cut-off takes pl 
| point where the outer surface of the casing 1s horiz 
|} and substantially tangential to the surface ol th 

The discharge orifice has at all points a sharp ed 
that the fluid discharging does not travel outsid 


cut-off location in contact with the casing, and 


j re ts 


| quently there is no tendency of the fluid t« 
| the outer surface of the casing. (Sealed.) 


to that of the reservoir, and it directs its hot gases along 
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THE METUR DAM, MADRAS. 
(Concluded from page 241.) 
Various views of the work on the dam at different 
stages are given in Figs. 6, 7, 9, 10 and 13, annexed 
and on Plate XVIII. At the time this article 
was written (June, 1931) approximately one-third 
of the total cubical contents of the dam had been | 
completed. The average river-bed level is at | 
1 625. The top of dam will be + 801, and full | 
reservoir level at + 790, with a maximum water | 
level of 796. The design allows for a future | 
raising by 10 ft., to compensate for silting up| 
of the reservoir, but raising is not likely to be 
necessary for the next seventy-five or one hundred | 
years. In the river-bed section, right, central, 
and left cofferdams were built at different times. 
The right cofferdam was constructed first, and 
by diverting the summer flow of the river through 


| programme. 
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the surplussing sluices, the river-bed gap can be 


unwatered and raised in accordance with a set 
Before the gap is, finally raised to 
the level of the top of the dam, water flowing through 
it will fall with a drop of about 70 ft., for which a 
water cushion has been provided below. Early in 
these proceedings, however, the Metur Reservoir 
will be actually storing water, and will begin to earn 
revenue from the cultivation in the Tanjore Delta. 
The site of the dam is particularly well situated 
with regard to the disposal of surplus flood water. 
On either flank there is a saddle capable of being 
reduced in level, and thus becoming available for 
the discharge of surplus water, by way of a natural 
valley, which in each case rejoins the Cauvery 
River lower down. The Ellis Saddle, on the left 


flank, is being utilised at present, and has been | 


reduced in level by an average cutting of about 
25 ft. in depth. On this reduced level the sur- 











Fie. 13. 


the balance of the river bed, foundations were 
cleared in this area and masonry brought up to 
bed level. The masonry was then raised to 15 ft. or 
so above bed level. Fourteen construction sluices, 
measuring 6 ft. wide and 12 ft. high, were incor- 
porated in this section. They were sufficient to 
deal with the summer flow in the succeeding dry 
They may be seen in Fig. 7, Plate XVIII, 
in the foreground. In times of flood the construc- 
tion sluices and the masonry above them were 
overtopped. In the following dry seasons the right 
side of the river with its construction sluices dealt 
with the summer flow, the right coffer-dam walls 
having been previously dismantled, and the central 
and left coffer-dams were taken in hand in turn and 
masonry brought up to, roughly, 15 ft. above 
river-bed level. Even at this stage the whole has 
been overtopped during floods. Next dry season it 
is proposed to drop flap shutters across the openings 
of the construction sluices, and after stopping the 
flow and building the sluice openings up solid, 
the summer flow is expected to back up about 
14 ft. till it reaches the level of the hydro-electric 
pipes, which are capable of dealing with the summer 
discharge while the river-bed gap is raised. 
Gradually, by balancing the flow through the hydro- 
electric pipes and the low-level sluices and, finally, 


season, 


State oF WorkK IN May, 


1931. 


plusing sluices are being constructed with a sill 
level of + 770, i.c., 20 ft. below the full reservoir 
level and 150 ft. above average river-bed level. 
Considerable quantities of good building stone were 
recovered in the cutting, and this has been used up 
on works. 

These surplus sluices, shown in Fig. 11, Plate 
XVIII, are built on a curve with a mean radius 
of 800 ft., in order to accommodate the structure 
to suit the natural conditions of sub-soils and 
earth connections at abutments, There are 16 
openings of 60-ft. span, with Stoney free roller- 
type gates, 20 ft. high. The gates weigh 50 
tons each and are counter-balanced ; to operate 
them against frictional load they each require 
8 hp. They will be operated by independent 
gear and electric motors. The motors will be 
provided with local and remote push-button con- 
trol, and limit switches will be fitted to prevent 
overrunning in either direction. Current will be 
taken from the mains at 440 volts, 50 cycles. 
Manual operation will also be provided, in case of 
a breakdown in the electrical gear. The gates can 
be lifted at the rate of 2 ft. per minute by hand, 
and at 9 ft. per minute by electrical power. 

The gears will be mounted on high-level steel 


latticed girders of 634-ft. spans, carrying wooden | 


decking 7 ft. 9in. wide. ‘This decking will be 19} ft. 
above the road level, carried on the piers behind and 
594 ft. above sill level. This position will enable 
the gates to be lifted to a maximum height of 
354 ft. above sill, although the normal lift required 
to discharge the maximum flood of 436,000 cusecs. 
is 26 ft. 

The piers are designed for stability under arch 
thrust, as well as for water pressure against the 
gates, and every fourth one has been built as an 
|abutment pier of double thickness. The outflow 
| below the sluices will be divided on the aprons into 
| four sections, by the construction of walls behind 
jeach abutment pier, so that the aprons can be 
unwatered in groups of four for inspection or repair. 
| On the downstream portion of the piers a roadway 
18 ft. wide and 1,131 ft. long, has been constructed 
| each span containing four reinforced-concrete arched 
|ribs with open spandrils and pillars supporting 
|'T-beams and ‘the road decking. This road will 
eventually form part of the Madras-Calicut trunk 
road, and will shorten the present route, via Salem. 
| by about 16 miles. The sluices and bridge arches 
may be seen in the left distance in Figs. 6 and 7. 

Two concreting towers are in use for the bulk 
of the work on the dam itself. They are locally 
known as the Red Tower and the Black Tower, 
owing to the colours they were separately painted to 
avoid mixing up of parts during shipment and 
erection. They are similar in design and were sup- 
plied by Messrs. Stothert and Pitt, Limited, of Bath, 
and erected by the Department. They are shown 
|in the views given in Figs. 6 to 8 and 13, annexed 
and on Plate XVIII. Each is 306 ft. in height and 
| weighs 1,300 tons empty, or 1,800 tons with bins 
full. They are capable of turning out 150 tons of 
concrete per hour, and are designed to deliver 
concrete to the full height of the dam. They are 
electrically operated throughout, and are moved 
from place to place under their own power at a 
maximum speed of 12 ft. per minute. They run on 
three sets of 2 ft. gauge tracks, as best shown in 
the annexed Fig. 13. Two tracks are on a causeway 

built on the tee of the dam, as shown in Fig. 9, the 
third, some 80 ft. back, is also visible. The towers 
are mounted on three bogies, two in front on 
the double tracks, and one on the single track at 
|the rear. The latter bogie has 16 wheels. Each 
|of the front bogies have 16 wheels arranged in 
two lots of eight on each track. While travel- 
ling, the motive power is supplied by three motors 
|of 65-h.p. each, operated through contactor gear 
|from a. master. controller situated suitably for 
| clear vision of the travel in either direction. Auto- 
magnetic brakes are fitted. The two bogies on 
|the front or upper track of the towers are also 
supplied with motors for operating screw jacks for 
| keeping the towers plumb while travelling on a 
|gradient. The maximum gradient met with on 
| the tower tracks is 1 in 35, and the most difficult 
curve is a reverse curve of 1,600/900 ft. radius. 
The towers have considerable flexibility and have 
negotiated these curves and gradients with ease. 
It is believed that these towers are unique in that 
they are the first to travel under their own power. 

Material is brought to the towers on the front 
tracks, and is taken up to the bins by electric hoists, 
whence it is drawn upon in measured proportions 
and fed into 2 cub. yard tilting-drum mixers. 
Thereafter, aggregate hoists raise the concrete to 
the level of the concrete chutes through which it 
flows down to the work. Plums are used to an 
extent of about 10 per cent. Near ground level the 
use of plums has been found convenient, but as the 
dam rises in height the towers will have to hoist 
them separately, and this will be done by one of 
the jibs attached to the towers. Simultaneously, 
with the laying of concrete in the dam, work pro- 
ceeds on the front impervious face masonry, and the 
towers are at intervals switched off on to mixing 
mortar for supplying the masons engaged on this 
work. The installation of separate mixing plant 
for the masonry is thereby avoided in the working 
area of the towers. 

Two sets of stone crushers have been installed 
on the left bank and one on the right bank. The 
plant on the left bank is illustrated in Fig. 12. The 
main machinery was supplied by Messrs. Hadficlds, 
Ltd., Sheffield. In each case, the sets have been built 
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on the slope of a hill to take advantage of gravity [larger one for steam returned to the turbine from 
in delivering the finished product from the bottom | the evaporator, are given in Table I, with the test 
of the storage bins into material trains which are | figures corrected to the guarantee conditions. 

drawn in underneath. Each set contains a primary | 2 
crusher 54 in. x 42 in., capable of dealing with | 






Steam Consumption. 










single blocks of stone up to 2 tons in weight. — 40 per | 60 per | 80 per | 100 per 
The primary crusher delivers stone averaging about | “°*" *: Cent Cent Cent. | Cent 
: : aot 
6-in. cube into a bin which is drawn upon by a| = a 
battery of six secondary crushers of jaw type. | Guaranteed steam rate 
These crush to sizes varying from about } in. to ls Ib. per kw.-hour) 9800 | 9.55 946 9°73 
- Test figures corrected to 





2} in., and a belt conveyor passes this product | guarantee conditions 

on to the screening and fines plant. Here the Ib. per kw.-hour| 9690 | 9416 | 9169 | 9-440 

material is passed through rotary screens into bins | - oe — 

below, and the rejects falling out of the ends of| The turbines are of the simple impulse type, 
the screens are conveyed to the fines plant, where | having in the high-pressure section 24 stages, each 
36-in. disc crushers convert them practically to | 42 in. in mean diameter. 

the grade of sand. The capacity of one set of | 
crushers is 120 tons per hour, screened and graded. 

There are 38 Super-Sentinel steam locomotives 
and over 70 miles of 2-ft. gauge light railway track | 
in use. Sand from all the local shoals in the river 
bed has all been cleared, and the supply now comes 
from a shoal 9 miles away. The consumption of | 
sand during the month of April, 1931, amounted to | 
750,000 cub. ft., and with 9 miles lead the con- | 
sumption is considerably more than the rate of | 
replenishment in the large reserve dumps at head 
works. With the arrival of floods in the river, how- 
ever, there will necessarily be some falling off in the 
out-turn of masonry on the dam, and this will | 
result in less consumption of sand together with | 
the freeing of rolling-stock to augment the rate of 
supply. The margin of sand reserve will probably 
be made good, but the position at times causes 
anxiety and is under close supervision. 

Foundations have been excavated practically | 
throughout the length of the dam, but there are | 
still two deep spots to be cleared out. In some | 
portions a height of 65 ft. above average river-bed | 
level has been reached. Until the exact nature of 
the foundations required has been decided, it is, of | 
course, impossible to forecast a reliable programme 
of progress and date of completion. As far as can 
be judged at present, completion mdy be expected | 
by about September, 1934. 

We are indebted for the above information and 
for the photographs, &c., from which our illustra- 
tions have been prepared, to Mr. D. W. Gollan, When loads of more than some 28,000 kw. have 
A.M.Inst.C.E., executive engineer and personal | to be taken, the first five stages are by-passed by 
assistant to Mr. V. Hart, the present engineer- opening a valve which is under the direct control 
in-chief, and also to Mr. F. M. Dowley, formerly | of the governor. 
acting engineer-in-chief, and Mr. C. T. Mullings, 

C.S.1., formerly chief engineer to the Government} Tasre II. Orrictac Test Data For THE Two 35,000- 


of Madras. 
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TESTS OF 35,000-KW. TURBO- GENE-| - 
RATOR AT DEPTFORD WEST — - 





Test No. 
POWER STATION. | Regt No. 
2 Jurat s 
In dealing, on pages 89 and 150 ante, with Be ; RR. 
eperating results obtained at the Deptford West |, Turbine readings— ; . 
Power Station of the London Power Company, | | 5 Seeperetese tore een valve |. rr vtiee f FE 
Limited, we mentioned that the fuel consumption | 6 oe theat aatane ay Ta ag tno deg. EZ. 
7 a aus ii r a y. 
and thermal efficiency of this station during 1930} Final feed te: ———1- yA aes al F. 
averaged 1-31 lb. per kw.-hr. and 23-188 per cent., | Electrical readings— 
| 9 Net units generated kw.-hr. 


respectively, the corresponding figures for the first| 46 Netlead . . a 


10 months of 1931 being 1-297 lb. and 23-842 per | 11 Power factor 
Water measurements 


cent. We stated ¢lso that the major portion of the!  j. Total water weighed 

load during the latter period was taken by thetwo| 13 Ejector steam i. Ib. 

= : : . } 14 Raw water evaporated Ib. 

larger and more efficient sets, which were supplied| 5 Net steam consumption ib, 

by Messrs. The Metropolitan-Vickers Electrical Com-| 16 Raw wane r evaporated in per cent. of net steam con- 
sumec 


pany, Limited, of Trafford Park, Manchester, each|  ,; 
having a maximum continuous rating of 35,000 kw. 
At maximum efficiency, the output is 28,000 kw.| 1. 


The speed is 1,500 r.p.m., "and the Parsons’ coefficient | 19 
20 Net heat supplied 


Test consumption (including F.H. 4 evaporation) 
Ib. per kw.-hr. 
Heat consumption and thermal efficiency— 
Total heat at stop valve .. Th.U. per Ib. 
Total heat of feed le aving last heater B. Th.U. per Ib. 
B.Th.U. per Ib. 


d " R.PLM, ' 21 Test heat consumption at generator terminals (F.H. + 

N ( ( . = 273,250. | evaporation) ‘ per kw.-hr. 

' lv 100 22 Test thermal efficie ney ats ge ene rator te rmineis (F. H. + 

on ° . | evaporation) : r cent. 

They were designed « be operated with steam 23 Generator efficiency oo ce nt. 
supplied to the stop valve at a pressure of 350 Ib. 24 Test thermal efficiency at ‘turbine coupling (F.H. 

| evaporation) per cont. 


per square inch (gauge), and at a total temperature 
of 750 deg. F. The vacuum provided for in the 
specification was 28-75 in. at full load, 29-0 in. at 
40) per cent. load, 29-12 in. at 60 per cent. load, | even at stage No.1. The rotor is located axially by 
and 29-18 in. at 40 per cent. load. The turbines | a double-acting Michell thrust block. The glands 
are bled for feedheaters and evaporators at three | are of the labyrinth type, but of a pattern which | 
points. The whole of the steam supplied to these | provides a large number of constrictions in a small | 
tinds its way ultimately into the condenser, and | axial length. The high-pressure section of the | 
the steam rates based on the total condensate, less | gland wiredraws the steam from about 330 Ib. | 
a small correction for ejector steam and a somewhat | per square inch absolute down to about 75 Ib. per | 


| 


The turbine works throughout with full admission | 








square inch absolute, and the interspace between 
it and the second section of the gland is coupled up 
to the exhaust end of the turbine. 

There are 15 stages in the low-pressure turbine, 
the mean diameter of which ranges from 62} in. at 
the high-pressure end to 84 in. at the last row, 
where the overall diameter is 9 ft. } in. At 1,500 
r.p.m. this corresponds to a tip speed of 712 ft, 
a second. This moderate figure has been rendered 
possible by the adoption of the Baumann multiple 
exhaust. 

The rotor of this turbine is also located by a 
double-acting Michell thrust block. The two turbine 
rotors are connected together by a variant of the 
toothed form of flexible coupling, which permits of 
a small axial movement of one shaft to the other, 
whilst securing at all times a positive drive. Par. 
ticular care has been taken to ensure thorough 
lubrication. Another type of flexible coupling, which 
requires no lubrication, connects up one end of the 
low-pressure shaft with the generator. 

Provision is made for a certain amount of com- 
partmental drainage. Steam is bled from the low- 
pressure turbine at three points. About 10 per cent. 
of the total is withdrawn at a pressure of some 
30 lb. per square inch (absolute). Half of this goes 
to a feed heater, and the rest to an evaporator, the 
jsteam generated in which is fed back into the 
turbine, at a belt where the pressure is about 11 |b. 
per square inch. From the same belt, about 5 per 
cent. of the total steam is tapped off for a second 
feed heater, and another 3 per cent. is bled at a 
pressure of about 3 lb. per square inch to supply a 
third feed heater, which, receiving its supply at the 
| condenser temperature, raises it to a temperature 
}of about 130 deg. F. before passing it on to the 
| second feed heater, where a further rise of tempera- 
ture to 190 deg. F. is secured. In the succeeding 
| feed heater, the temperature is raised to 250 deg. F. 
or more, at which the feed is passed into the boilers. 

Very complete and careful tests have been made 
of these turbines under the direction of Dr. S. L. 
| Pearce, C.B.E., D.Sc., M.Inst.C.E., the engineer-in- 
| chief of the London Power Company. The turbine 
| was run by the station staff on its commercial load. 
Each test was of an hour’s duration, and the load 
was adjusted as nearly as practicable to the desired 
outputs of 40 per cent., 60 per cent., 80 per cent., 
and 100 per cent., of the nominal rating. The 
results obtained in the case of No. 4 turbine are 
given in Table II. All the instruments used were 


Kw. Maxtwum Contirxvous Rattne M.V. Ser No. 4 


AT THE Derprrorp West rowan Guatses or THE Lonpon Power Gumsane, 2 LiImITeD. 


No. 4 Set. Engine No. 2552. 


1 2 3 a 
5.12.30 5.12.30 5.12.30 5.12.30 
60 60 60 60 
40 60 80 100 
346-8 341-7 342-9 350-4 
759-6 749-8 761-4 784-9 
324-7 316-3 327-6 349-1 

29-114 28-950 28-873 28-581 
211-7 220-3 239-6 257-8 
14,346 21,011 28,382 35,701 
14,346 21,011 28,382 35,701 
0-94 0-94 0-95 0-945 
145,545 208,335 271,170 346,420 
1,500 1,500 1,500 1,500 
5,609 8,318 10,913 14,050 
138,436 198,517 258,757 330,870 
4-05 4-18 4-23 4°25 
9-65 9-448 9-117 9-268 
1,400-0 1,395-1 1,401-1 1,413-0 
179-7 188-3 207-9 226-3 
1,220-3 1,206-8 1,193-2 1,186-7 
11,776 11,402 10,878 10,998 
28-97 29-92 31-36 31-02 
94-57 96-0 96-75 97-08 
30-64 81-17 32-41 31-95 


carefully calibrated before and after the tests by the 
National Physical Laboratory. 

From the total condensate an allowance of 1,500 
Ib. per hour was deducted as a correction for the 
|ejector steam, and the proper allowance was made 
for the raw water evaporated by the steam bled 
| from the first tapping point, and fed into the turbine 
at a lower pressure, as already described. With 
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these corrections, a steam rate of 9-117 lb. per| 
| present vogue for higher and higher steam tempera- 


kilowatt-hour was recorded in test No. 3, which was 
intended to be run at the turbine’s most economical 
rating. This corresponds to an efficiency ratio 
of 84-36 per cent., the basis of comparison being an 
ideally perfect turbine working under corresponding 
conditions, the same amount of heat being with- 
drawn from it at each of the three tappings, and the 
necessary correction made for the work due from 
the additional steam furnished by the evaporator. 
The Revised Heat-Drop Tables (1931), published a few 
months ago by Messrs. Edward Arnold and Company, 
on behalf of the British Electrical and Allied Indus- 
tries Research Association, were used in making the 
reductions. 

The high temperatures were taken by nitrogen 
thermometers in solder pockets, the usual stem 
corrections being applied to the readings recorded. 
The vacuum was measured at three points of the 
exhaust flange, using mercury columns, the heights 
of which were read by vernier to 0-Olin. The 
readings were reduced to a temperature of 32 deg. F. 
in the usual way. The electrical output was deter- 
mined by two sets of meters and by two methods, 
the instruments being checked before and after the 
tests at the Manchester School of Technology, and 
finally calibrated at the National Physical Labora- 
tory. The thermal efficiency (stop valve to turbine 
coupling) was, it will be seen, 32-41 per cent. 

With the consent of Dr. Pearce, the contractors 
took the opportunity of making some interesting 
measurements of temperature strains, a matter which 
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is daily becoming of increasing importance with the 


tures. Pockets were drilled in the bolts and flanges 
of the turbine casing in the immediate neigh bourhood 
of the main steam belt. The location of these 
pockets is clearly shown in Figs. 1 to 3. Thermo- 
couples inserted in these pockets gave the local 
temperatures. Curves plotted from the observa- 
tions made are reproduced in Figs. 4 to 7, in which 
the curves are numbered to correspond with the 
positions of the pockets shown in Figs. 1 and 2. It 
will be seen how closely the flange temperature 
follows that of the steam, but at the higher steam 
temperatures, the flange temperature is fully 100 
deg. F. lower. Figs. 5 to 7 show to a larger scale 
the temperatures recorded during the warming up 
periods. The centres of the bolts become, it will 
be seen, just about as hot as the flange through 
which they passed, whilst the bolt heads were 
distinctly cooler, but the maximum difference was 


| only about 75 deg. F. 





InpDEX TO BritisH STANDARD SPECIFICATIONS.—The 
1932 edition of the Index to British Standard Specifica- 
tions has now been issued. It is a complete subject 
index to all the specifications, some of which include 

rovisions for several articles or materials. Hence, the 
index will be of much assistance to those purchasing 
engineering and allied materials, apparatus, and 
machinery. A numerical list of the specifications is 
also included. Copies are obtainable from the Publica- 


tions Department of the British Standards Institution, 
28, Victoria-street, Westminster, London, 8.W.1, price 
1s. 2d., post free. 
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Die Gelenkmethode: Ein Verfahren zur LErmittlung 
statisch unbestimmter Grivsen und deren Hinflusslinien, 
By Dr. Sayep Asp Eu-Wauep. Berlin: Julius 
Springer. [Price 4-50 marks.] 

On several occasions within the last three years 

references have been made in our columns to the 

deformeter apparatus and experimental procedure, 
devised by Professor Beggs for the solution of 
statically-indeterminate structures. Arising out 
of such—generally appreciative—publicity, the 
validity of data derived from tests of reduced-scale 
structural models is now rapidly gaining recognition, 
and experience of the uses and limitations of the 

Beggs appliances is being accumulated from diverse 

sources. In the circumstances, it is to be expected, 

not only that modifications and improvements will 
be made as regards both apparatus and technique, 








| but also that developments of a more fundamental 
|character will be suggested for the solution of 
problems over a range of increasing complexity. 
Under the latter heading comes Dr. Sayed Abd 
| El-Wahed’s “‘ link method ”’ for the solution of sta- 
| tically-indeterminate quantities and their influence 
|lines. Dr. El-Wahed, who is on the civil engineering 
| staff of the Egyptian State Railways, had occasion, 
some three years ago, to employ the standard 
Beggs apparatus in connection with a number of 
arched and lattice structures of unusual design. 
As the outcome of these tests, certain deficiencies 
| of the deformeter-method became apparent, and led 
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him to the invention of an experimental process 
for which he claims a wider range of applications 
and, especially with complicated frameworks, more 
accurate and comprehensive results than are possible 
with the Beggs system. 

Superficially, the two devices have much in 
common. Thus, in the link method, a model of the 
structure under investigation, built up of sheet- 
celluloid members cemented together with acetone, 
is mounted (on steel balls to reduce friction) over 
a flat surface to which it is fixed at appropriate 
points, and strained in the requisite manner, the 
deflections of points on the model being measured 
by means of travelling micrometer microscopes. 
The profile of the model is a fairly close copy of the 
original, and the transverse dimensions are arranged 
to produce similarity as regards cross-sectional area 
and moment of inertia. Here, however, the 
resemblance to the Beggs method ceases, the load- 
ing and manipulation of the link model being 
based on the principle that the influence ordinates 
of a static quantity are proportional to the differ- 
ence between the deflections observed respectively 
with and without that quantity affecting the beha- 
viour of the structure. In the determination, for 
example, of the influence line for bending moment, 
the elimination of the effect of this quantity from 
the model is produced by cutting through a member 
and rejoining the severed ends by a link, consisting 
of a strip of celluloid, arranged along the neutral 
axis with its plane normal to that of the original 
member. The dimensions of the link are such that 
it is capable of sustaining the same shear and 
tension as the unmodified member, whi'st offering 
negligible resistance to bending. Flat models, 


mounted horizontally for two-dimensional investi- 


gations, may be loaded horizontally by means of 
threads carrying weights and passing over pulleys. 
One very important feature of the link method is 
its applicability to many types of three-dimensional 
problems. For such cases, the model is supported 
on a suitable framework and the direct loading is 
applied vertically, the thread and pulley arrange- 
ments being utilised to represent additional hori- 
zontal and oblique forces. 

In a short thesis of 46 pages, the author deals 
succinctly with all these matters under the heads : 
theoretical basis, construction and dimensioning 
of models, and experimental applications and 
technique. The second section includes test data 
on the mechanical properties of celluloid, whilst the 
third deals with the details and manipulation 
of the apparatus and models actually used for tests 
on a rectangular frame, a spandrel-arch bridge, and 
a square plate simply supported along the sides. 
A number of comparative results obtained by 
computation, full-scale test-loading, and model ex- 
periments, are quoted, in which the relatively 
close agreement between full-scale and model stress 
determinations shows up to advantage. So far as 
can be judged from a written account, the “ link- 
method” appears to mark a definite advance in 
structural analysis. Nothing short of first-hand 
experience, however, can confirm the claims of its 
originator, or reveal unsuspected operational 
difficulties. Among the latter, the effects on the 
model of temperature variations, and of secular 
changes in the preperties of the model material, 
will require attention during the course of a series 


and each is involved in every drainage work, but 
naturally in relative degrees of infinite variety. 
In addition, in practically every one of these matters 
our lack of knowledge is almost crippling. How 
then, are we to reduce the whole to “ scientific” 
or “rational” form ? The author wisely does not 
attempt to do this, but what he most successfully 
attempts is an analysis of each of the component 
parts, showing the limitations of both our data and 
arguments based thereon, the collection of various 
empirical rules which have borne the test of prac- 
tical application, as well as the indication ot earlier 
trial designs which have failed. The fact that he 
makes some use of mathematical analysis does not 
indicate a blind faith in its results, but rather that 
he appreciates its labour-saving utility, and he is 
careful to point out that he employs it only where 
he possesses exact data on which to base it. 

His first few chapters deal with soil and soil 
water, questions of the economic regulation of 
water-table depth as affected by the crop to be 
grown, calculation of volume of drainage to be 
handled, and give a most exhaustive and practical 
treatment of operations, including tile drains, 
field drains, collecting channels and the tools and 
methods employed. In fact we see clearly where 
the author’s affections lie. Is it, however, un- 
grateful to wish that he had shown a little more 
respect (even though it were mingled with the 
contemptuous pity that we usually encounter) for 
those of us who believe that there is some hope for 
the rational method of forecasting discharge from 
rainfall? With this exception, we endorse the 
treatment given, most heartily. A valuable chapter 
on the Drainage of Waterlogged Irrigated Lands 
contains much that is new, as well as descriptions 
of American works in the light of their performance, 
but we cannot agree with the author’s attitude on 
Protection from Floods, since it appears to be his 
opinion that levees are the natural solution to the 
problem. Actually, the levee may prove a double- 
edged weapon. If it can be guaranteed beyond a 
peradvanture that the channel shall be stable (in 
the “* Kennedy ”’ sense) a levee may prevent flooding, 
although once a flood overtops the banks it may 
lie for months before seeping back into the river, 
but once let the channel begin to silt and there will 
be a maintenance job on hand that will last for- 
ever. It is admitted, however, that the treatment 
given to design and construction of these debatable 
structures is excellent, as is the following chapter on 
calculation of Flow in River Channels. Particu- 
larly interesting is a succinct and clear study of 
Lacey’s work on “Silt Factors,” which will convey 
to many a clearer conception of the range and 
utility of this idea than they had before. 

Reclamation of tidal lands is next dealt with, and 
here, of course, the levee comes into its own, while 
the author’s simplification of the calculation of 
flow and storage as affected by tidal fluctuations is 
very welcome. The work ends with a sound 
discussion of the formation of drainage districts 
and of assessment for taxation. The keynote of 
the whole work is facts, and we have sought in 
vain for any point of importance which is not dealt 
with, either in the text or in the bibliography 
appended to each chapter. The tables of data are 
comprehensive, and the numerous illustrations 
depart refreshingly from the all-too-frequent manu- 
facturer’s catalogue block, and we congratulate the 





of tests. Experimenters with structural models 
are fully alive to the need for precaution on these 
and similar accounts, and this treatise may be 
recommended to the attention of all such research 
and designing engineers as a valuable and suggestive | 
piece of work. 


Land Drainage and Flood Protection, By Bernarp A.| 
ErcueveRRy. London : McGraw-Hill Publishing 
Company, Limited. [Price 15s. net.) 

We hope that, after reading Professor Etcheverry’s 

excellent book, readers generally will not regard | 

the drainage problem too pessimistically. Not, | 
indeed, that the book makes heavy reading ; 
contrary, the factors are produced and separated | 
with such clarity that it is a simple matter to} 
grasp their relative importance ; 
such an extraordinary number. Rainfall, 
crop, slope, elevation, orientation, legal 





soil, | 


and 


financial aspects, climate, each is of importance, 


difficult and urgent problem. 


Quantity and Economy in Manufacture. By FAIRFIELD 
3. RayMonp. London: McGraw-Hill Publishing Co., 
Ltd. [Price 20s. net.] 

Or the many questions which affect the efficient 

running of a works, the decisions as to the sizes 

of the batches in which the different components 
shall be manufactured and the completed product 
assembled, if production is to be both prompt and 
economic, are of much importance. These decisions 
by setting-up, and the time available for comple- 
tion; the two are often diametrically opposed. 


factors involved. Such decisions are often the result 
of guesses on the part of more or less well-informed 





| 


common sense. Sometimes quick delivery is 
obtained at too high a cost, or economic production 
is given too late for delivery promises to be kept. 
Other considerations, however, ought to be taken 
into account, but often are not; these include such 
matters as probable requirements, interest on 
capital lying idle, cost of storage, &c. 

While quite often good guessing works reason- 
ably well, the issues involved may be too great for 
this to be relied upon and, in Quantity and Econo- 
my in Manufacture, Mr. Raymond sets out to give 
a lead which should put the question on a higher 
level. His book is divided into three parts: I. The 
Utility of Economic Lot Sizes; II. The Theory of 
Economical Producticn ; and III. Appendix. 

Many aspects of the question are considered, the 
object being to appraise as many as possible of the 
factors which affect cost as well as delivery. In 


| Part I, which contains eight chapters, the author 


endeavours to show that there is a scientific approach 
to the question, and that it is one that is not merely 
a matter of “judgment, good or bad, but rather 
ene subject to rules.” He says: “an economic 
production quantity is that quantity which can be 
produced at the lowest total unit cost consistent 
with an economical use of capital in its manufacture, 
taking into consideration not only the preparation 
charges against each process order and investment 
charges on the capital involved, but also rental 
charges on the space occupied by the article when 
carried in stock, losses due to deterioration and 
obsolescence, and the nature of the process.” This 
is a broad statement which, more or less, is the key- 
note of the book. 

In Part II, the theory of economical production 
is discussed, the various considerations which ought 
to be made in deciding batch quantities being 
given. Amongst these are: Cost of material, 
bulk, length of operation, permanence of design, 
cost of set-up, cost of storage, &c., and interest on 
capital. Part III consists of a number of appendices 
in which special phases of the question are treated. 
These, as in fact most of the treatment given, will 
be chiefly of interest to firms whose productions are 
of the large quantity type. 

The book is a creditable attempt to give a lead on 
a subject where the thinking has been loose and the 
handling notoriously bad. It may appear to many 
that the book aims too high and is very learned; 
and it is not unlikely that the majority of its readers 
will not trouble to use, or even examine, many of 
the somewhat formidable-looking formule which it 
contains. At the same time, the value of any book 
lies in its general treatment and in the thoughts 
it evokes and, while it is undoubtedly better with- 
out extravagances, it need not be judged by 
these only, if its general treatment is good ; this 
book might be held to justify this tribute. Many a 
firm has found its stocks and work-in-progress out 
of all proportion to its requirements while being at 
the same time short of supplies in other directions. 
This is usually because no rules were used in arrang- 
ing for the amount of work to be put in hand, and the 
guessing was bad. Often with large quantities, even 
when there haa been really plenty of time in which to 
produce, it is found that the quantities handled at 
one time are pitifully small. This is not merely a 
question of cost of set-up, but covers the issue of 





|of goods into stock, and so on. 
author on a very valuable study of an extremely | well treated in the book. 


| 
} 
| 





| for the 


on the | usually lie between cost of production, as affected | cation for forge-welded air receivers also 


orders for work, the issues of material, the receipt 
These points are 


Brivish STANDARD SPECIFICATIONS FOR AIR RE- 
CEIVERS.—Users of receivers and bottles for compressed 
air will be directly interested in three new British standard 
specifications for air receivers which have been issued by 
the British Standards Institution. The first of these, 
No. 428, 1931, refers to forge-welded steel air receivers, 
the second, No. 429, 1931, to riveted-steel air receivers, 
and the third, No. 430, 1931, to solid-drawn steel air 
receivers. Each specification provides for the quality 
of material used, the method of construction, formule 
determination of plate and end thickness, and 


requirements for workmanship and testing. The specifi- 
lays down 


| details as to the methods of making forge-welded joints, 


be | nections, and the riveted air-receiver specification states 
but there are| They also cover but a small percentage of the total | the requirements for efficiencies of joints, thicknesses ‘ 
A | 1 


} plates. 


for attaching the ends and also for inlet and outlet con- 


of 
butt straps, methods of riveting and the staying of end 

Copies of these specifications can be obtained 
from the Publications Department of the Institution, 25, 


people, possessing a greater or lesser fund of good ! Victoria-street, S.W.1, price 2s. 2d. each, post free. 
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THE LOSS OF CARBON FROM IRO 
DECARBURISATION LOSSES IN IRON AND STEEL. AND STEEL WHEN HEATED IN 
| DECARBURISING GASES. 
By A. Bramuey, D.Sc., A.R.C.S., F.1.C., and 
K. F. Attn, B.Sc. 


(Concluded from page 231.) 


Section F. Microstructure -of the 2 per Cent. 
Carbon Steel after Treatment.—A microscopic exami- 
nation of transverse sections of all the bars treated 
in the last series of experiments was made, and 
microphotographs of some of these have been pre- 
|pared. The details in Table XVI give the treat- 
ment which has resulted in the microstructures 
shown in the corresponding microphotographs. 








TABLE XVI.—Microphotographs of the 2 per Cent. Carbon 
Steel after Decarburisation. 


Time of | Temperature 


P | No.of | 
Microphoto- - Magnifica- | 
Experl- | | Treat- | of I'reat- 

graph. | ment. | ‘on. | ment. | ment. 

. | Deg.C. | Hours 
Fig. 20 oi? aaa 400 900 | 40 
Fig. 21 ’ aTE 200 1,100 | 10 
Fig. 22 XVIII . 400 800 20 
eucii> al nt an 40 
Fig. 23* ... XXVIII 200 4| 1,050 40 

| | 





The microphotograph shows the effect of 40 hours’ treat- 
. ‘ ‘ . ment at 1,050 deg. C., after a previous treatment at 850 deg. C 
Fic. 20. 2 PER CENT. CARBON STEEL AFTER DECARBURISATION AT 900 DEG. C. for 40 hours. . we 


(Ex. XXV). x 400. There were a number of interesting features in 
these microstructures.* In five cases, experiments 
XXI, XXIV, XXVI (Fig. 21), XX VII and XXVIII 
(after the second treatment, Fig. 23), in which 
the surface of the steel used in the corresponding 
experiments was almost completely decarburised, 
pearlite was shown to have segregated in a narrow 
zone parallel to the surface in a way similar to that 
noted in Figs. 10 and 11 (page 125, ante). This 
is shown clearly in Figs. 21 and 23, but it was not 
so obvious in the other cases ; the microphotographs 
did not represent a sufficiently large area to make 
it evident, but an examination of the sections all 
around left no doubt about its. presence. The 
microphotographs of experiments XVIII and XTX 
indicated that the surface of the steel in these two 
cases was almost completely decarburised, but 
there was no sign of a band of segregated pearlite 
(Fig. 22). Thus, it is obvious that some other 
factor in addition to the high degree of decarburisa- 
tion of the outer zone of the metal is necessary for 
the production of the pearlite band. It should be 
noted that the temperatures at which the process 
of decarburisation of the steel was conducted in 
experiments XVIII and XIX were, respectively, 
800 deg. C. and 850 deg. C. Hence the metal in 
the outer zones in these two cases would have 
passed through the y-8-ferrite transition during 
the process of decarburisation, and before the 
specimens were allowed to cool down. The absence 
of a zone of segregated pearlite in these two cases 
provides powerful support for the theory already 
Fic. 21. 2 per Cent. Carson Sree. arrer DecarsurisatTion aT 1,100 pea. C. stated that this phenomenon depends upon the 

(Ex. XXVI) x 200. transformation of the iron from the 7-state, in 
which the carbon or iron carbide is soluble, to the 
B- or a-form which has relatively no solvent power 
for carbon. 

The distance below the surface at which free 
graphite first occurs may be determined by measure- 
ment of the microphotographs if the exact magnifica- 
tion of the latter is known. It will be apparent, 
however, that since the microphotographs shown 
only represent a very small fraction of the surface 
of cross-section of the specimens, such measurements 
are liable to be very faulty, and it would be neces- 
sary to take the mean of a very large number of 
determinations of this kind before a reliable result 
could be obtained. An attempt to do this was made 
in two or three cases, the method of procedure being 
as follows :—The specimen was examined under a 
microscope fitted with a travelling stage, the move- 
ment of which could be measured by means of a 
vernier scale attached to it. Using a fairly high 
magnification, about 500, the position of the stage 
was noted when the edge of the specimen coincided 








99 9 a ‘ s Qee * r . 
Fie. 22. 2 Per Cent. CARBON STEEL AFTER DECARBURISATION AT 800 DEG. C. © It should be noted that the microphotographs 
(Ex. XVIII). x 400. reproduced in Figs. 20, 21 and 24 are all in two parts, 
the left-hand side of the lower being a continuation of 
MICROPHOTOGRAPHS REDUCED TO ABOUT ONE-THIRD. the right-hand side of the upper part. 
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with the cross wires in the eye piece. The specimen 
was then moved along until spots of free graphite 
made their appearance, and the amount by which 
the specimen had been moved in a direction per- 
pendicular to the surface was noted; this was, of 
course, the depth below the surface of the first 
particle of graphite. The mean of about 20 such 
measurements was taken to give a fair value of 
the average depth of the first graphite. This should 
coincide with the depth at which the rapid change 
of curvature on the corresponding carbon concentra- 
tion-depth curve occurs. Four cases were examined 
with the results shown in Table XVII. 


Tasta X VII.—Comparison of Depth of Graphite as Found 
by Microscopic Examination and by Chemical Analysis. 
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Depth of Graphite 


No.of | Temperature Curve. | from 

Experiment.) of Treatment. E | 

Curve. Micro. 

7 
Deg. | mm. | mm. 

XXV 900 B. Fig.14| 0-90 0-95 | 
XXI 950 D. Fig. 13 1-10 1-20 
XX | 1,000 E. Fig. 13 1-90 1-90 
XXIII 1,050 F. Fig.13/| 3-3 3-10 


The agreement is regarded as satisfactory. 

The microphotograph Fig. 24, annexed, was 
prepared from a transverse section of the speci- 
men of malleable iron, the analyses for which are 
shown graphically in Fig. 19. The microstructure 
of this specimen resembles very closely some of the 
2 per cent. carbon steels after decarburising. It is 
also interesting to observe that the first patches of 
graphite noticeable on the microphotograph occur 
at a depth of 3 mm., at which depth the beginning 
of the inflection in the curve in Fig. 19 takes place. 

The authors wish to acknowledge with thanks 
their indebtedness to the Royal Society’s Grant 
Committee, for financial assistance towards the 
purchase of materials and apparatus used in this 
investigation ; also to Messrs. Wm. Hammond and 
Company, malleable iron and steel alloy founders, 
of Syston, Leicestershire, for the bar of malleable 
iron which was one of a number of test bars 
presented by them to the authors. 


INSTITUTION OF MECHANICAL 
ENGINEERS; NORTH - WESTERN 
BRANCH. 

A meetine of the North-Western Branch of the 
Institution of Mechanical Engineers, to which members 
of the Manchester Metallurgical Society were invited, 
was held at the Engineers’ Club, Albert-square, 





Manchester, on Thursday, February 18. Professor 
Dempster Smith, occupied the chair. At the outset 
of the meeting, reference was made by the Chairman 
to the deaths of Mr. J. D. Twinberrow, Professor 
W. H. Watkinson, and the Chairman of the Graduates’ 
Section, Mr. A. T. P. Kersey, which had occurred since 
the last meeting of the Branch. Mr. R. W. Bailey, 
B.Se., then presented a paper on “ Testing of Materials 
for Service in High Temperature Steam Plant,” written 
jointly by himself and Mr. A. M. Roberts, B.Sc., who 
was also present. This paper was read in London on 
February 19, and an abridgement of it will be found 
reproduced, partly on page 261 ante, and partly on 
page 295 of our last issue. A report of the discussion 
following the reading of the paper in London was given 
on page 257 ante. 

Dr. Inglis, who opened the discussion, assured the 
authors that their paper would be of continual use to | 
designers. The subject of spheroidisation dealt with | 
in the paper was of great importance because more 
carbon steel was employed in Sah tomeuentens plant 
than any other kind, and also because this particular | 
change was likely to happen not only in service, but 
was often present in the materials as received. It was 
to be feared, however, thet the application of what he 
would like to call the spheroidisation equation might 
become a little complicated in practice, chiefly on 
account of the unknown degrees of cold working. It 
seemed to him that the fixing of the constants in this 
equation might become a matter of difficulty. The 
very important question of embrittlement had been 
very rightly stressed. He and his colleagues had done 
& great deal of work, during the past three years, on 
this matter, and they were interested in the 400 deg. 
to 600 deg. C. range of temperature. The results 
of about 20 steels, tested under very similar conditions, 
agreed with those given in the authors’ Table I in a 
very striking manner. They had subjected their 
specimens to a definite stress and definite temperature 
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Fig. 24. 


Waite Cast Iron ANNEALED. 





2 per Cent. CARBON STEEL AFTER DECARBURISATION AT 850 DEG. C. 
(Ex. XXVIII). 


x 200. 








x 100. 


MICROPHOTOGRAPHS REDUCED TO ABOUT ONE-THIRD. 


for 8 hours, and then repeated the cycle 50 times or | 
100 times. He quite agreed that the fluctuations of 
stress and temperature might not be necessary, but 
they represented service conditions, and it was desirable 
to keep as close to service conditions as possible. 

With the co-operation of the Metropolitan-Vickers 
Company, when the power station at Billingham had 
been built, involving a 450 deg. C. steam installation 
working at a pressure of 800 lb. per square inch, the 
bolts fitted had been of nickel-chromium-molybdenum 
steel, of the type which did not become embrittled. 
The station had now been working for two or three | 
years, and recently some of the bolts had been taken | 
out and tested. These had been marked very carefully ; 
the conditions under which they had been working 
were known precisely, and the average temperature 
over 4,000 hours was 425 deg. C. The impact value | 
after that period had been entirely unimpaired. The 
authors had pointed out—and he would like to confirm | 
it—that steels which had become embrittled showed | 
no change in micro-structure, i.e., with all the ordinary 
reagents known at present. Nor was there any change | 
in tensile properties. Furthermore, he and his co- | 
workers had carried out fatigue tests on embrittled 
material, and had found that the fatigue curve was | 
exactly the same as for the ordinary material. They | 
had also carried out some further tests with a very sharp | 
notch cut in the fatigue specimen, and again the 
embrittled material had given the same result as the 
ordinary material. There must be many power 
stations which had used nickel-chromium steel bolts, 
and these would give impact values of 3 ft.-lb. or 
4 ft.-lb. In view of the other tests coming out so | 


satisfactorily, it seemed rather doubtful whether new 
bolts should be fitted, and they could have a very 
interesting debate on whether such bolts could ‘be 
kept in service or not. Whilst nickel-chromium- 


}molybdenum steel bolts would be employed when 


starting a new power station, he would like to leave 
in the minds of those present the point of what they 
would do with bolts already in service. 
With regard to actual creep tests, nothing but praise 
could be accorded to the creep test equipment used 
by Mr. Bailey and Mr. Roberts. All present envied 
both the ability and skill of the designers—and also 
the long purse which had made the creation of such 


|equipment possible. Mr. Bailey had indicated a trend, 


which was very pronounced in all recently-published 
papers dealing with the effect of molybdenum in steels, 
and it was quite clear that molybdenum had a vers 
profound effect in modifying the creep characteristics. 
Professor F. C. Thompson said that, in regard to 
spheroidisation, he wished to congratulate Mr. Bailey 


‘and Mr. Roberts most sincerely on a piece of work 
'which was absolutely without parallel in that field. 


A lot had been known about spheroidisation in a very 


| general way, and, so far as he was able to judge, the 


results obtained by the authors were absolutely con- 
firmed. When the authors said that the experimental 
confirmation was striking, it was really striking. He 
could only congratulate the investigators ¢ oncerned most 
heartily on the very tedious but very accurate work 
which must have gone into the determination of th 
curves. 

One of the best examples which he had ever come 
across of the effect of spheroidisation on mechanical 
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properties, was not a case of high temperatures, but 
of room temperatures. It is a 0-25 per cent. carbon 
steel of ordinary properties, and the change in the 
elastic limit, particularly, as a result of spheroidisa- 
tion, was almost unbelievable. The elastic limit in the 
spheroidised condition certainly was less than 4 tons 
per square inch. 

Mr. Monypenny asked regarding a suitable period 
for a test for embrittlement. Mr. Bailey and Mr. 
Roberts had suggested from about 100-hours to 200 
hours, but from some results obtained he thought that 
time was rather short. The authors had said in their 
paper that 1-5 per cent. to 3-5 per cent. of nickel 
resulted in a steel liable to embrittlement when the 
molybdenum was under 0-7 per cent. He had 
actually tested steels which contained rather less than 
0-7 per cent. molybdenum, but this had shown no signs 
of embrittlement after 220 days. He would like to 
know why Mr. Bailey suggested the very rapid creep 
rate of 10-5 in. per inch per hour. This creep rate was 
so rapid that it implied that the useful life of a body 
would be considerably less than six months; 10-5 
strain per hour meant very nearly 9 per cent. extension 
in twelve months, and with most steels it was not safe 
to go beyond 5 per cent. total extension. Any values 
obtained from 10-5 strain per hour experiments were 
of no use for design purposes. 

Mr. J. S. G. Primrose said that, as president of the 
visiting society, he would like to convey the thanks of 
the members to the North-western branch. The paper 
was as much metallurgical as mechanical, and it was 
obvious that Mr. Bailey and his assistants had put some 
admirable microphotographs into the paper, but he 
would like to make one or two criticisms. When had Mr. 
Bailey been in the habit of normalising steel for 2,000 
hours? This was not exactly comparable with works 
practice, and should be corrected to ‘‘ normalised and 
then spheroidised for 2,000 hours,” which would elimin- 
ate the idea that normalising was somewhat tedious. 
The paper was important and would be discussed over 
the whole world; it should, therefore, be absolutely 
precise. Looking at some of the microphotographs 
in which Mr. Bailey and Mr. Roberts pointed out the 
spheroidisation of certain types of steel after various 
treatments, this, in his opinion, did not exactly coincide 
with the original idea of spheroidisation in the minds 
of metallurgists. Spheroidisation generally implied 
the entire expulsion of the ferrite from the lamellar 
structure and a complete globularisation of the cementite. 
Some slight modification of the term spheroidisation 
would be advisable for the particular type illustrated 
in the microphotographs contained in the paper. 

Mr. H. L. Guy said that those who had been in touch 
with the development of the authors’ work had found 
them scrupulous and punctilious in experiment and 
reasoning. Their originality and refinement in design 
and their practical experience compelled the admiration 
which was willingly accorded to them. 

The main points in the authors’ thesis appeared to 
be as follows :— 

(a) Temperature determined the rate at which 
changes took place rather than the character of the 
change. Carbide spheroidisation provided a charac- 
teristic example which the authors appeared to regard 
as typical. 

(6) The creep rate of a material in which the carbide 
was completely spheroidised showed that creep was 
very much greater in that case than in that of the 
material in which the cementite was in the lamellar 
condition. In the case cited for a 0-5 per cent. molyb- 
denum steel, it was 240 times as great. Spheroidisation 
in carbon steels was also accompanied by a substantial 
reduction in the resistance to creep. 

_ (¢) Stresses of the order met with in service had no 
influence on the time for spheroidisation at a specific 
temperature. 

(d) The authors considered that the influence of 
working conditions of stress and temperature in 
changing the structure of carbon steel could be repro- 
duced by heating the material at a higher temperature 
for a period of time determined by the law of their 
equation (2). 

They finally suggested a shortened test, enabling 
creep properties to be predicted, to be carried out at 
4 constant straining rate of 0-001 in. per inch per minute 
at a temperature of 550 deg., for steels, after a thermal 





on the rate at which changes took place was brought 
out in the figures shown, but these became more 
significant if the times were stated in terms of years, 
when they became as under :— 


Temperature, 


deg. F. 
Years... 


750 
2,290 


850 
57 


950 
2°17 


1,000 
0-51 


The fact that a change would take place in two years 
at 950 deg. F. which would take 2,000 years at 750 
deg. F. explained why, when the authors’ views were 
first published, constructors of power plant had found 
it difficult to believe that some of the phenomena 
could take place in the marked manner suggested by 
the authors. In such a case, one naturally turned to 
the experience obtained on machines which had been 
running for a considerable time, and examination 
showed little or no effect of creep or structural changes. 
Obviously, however, if the matter were approached 
with the object of determining what might be expected 
to happen in two years at 950 deg. F., it would be 
necessary to examine a turbine which had been operated 
at 750 deg. F. for 2,000 years. 

The influence of carbide spheroidisation at tempera- 
tures occurring in steam plant was, the authors stated 
from their experimental work now available, to be 
equivalent to a reduction in the permissible operating 
temperatures of 20 deg. C. for a 0-15 per cent. carbon 
steel and of 30 deg. C. for a 0-4 per cent. carbon steel. 
This implied that if the proportions of a machine part 
were determined wholly by creep considerations, the area, 
when the carbide was completely in the spheroidised 
condition, would need to be two-thirds greater than 
when the cementite was in the lamellar condition. The 
authors’ contention that materials should be judged upon 
the results of Izod impact tests, made upon the material 
in its initial condition and after continuous heating 
at 450 deg. C., for periods of 100 hours and 200 hours, 
was a thoroughly practical suggestion which deserved 
incorporation in standard specifications for materials 
to operate at high temperatures. The authors, he 
thought, were liable to under-estimate the influence of 
embrittlement, to which they called such helpful 
attention, because they viewed it from the standpoint 
that its result would probably be limited to fractures 
occurring during the dismantling of plant. Actually, 
since in most plants vibration was present to some 
degree, and, moreover, the parts were subject to 
considerable changes of stress, due to temperature 
differences when the plant was started up and stopped, 
it was probable, and experience unfortunately had 
supported the view, that fractures might occur during 
operation. In fact, the phenomenon was so important 
that the authors were amply justified in putting 
forward their view that creep tests must be accom- 
panied by embrittlement tests if they were to be of 
any value in discriminating between different materials. 

Not the least useful part of the paper was that section 
which reported the agreement reached in creep tests 
between their own laboratory and the National Physical 
Laboratory. For many years the onlooker had been 
confused by the large apparent difference in results 
obtained by different authorities, and he believed they 
could regard the art as having entered a new stage 
now that tests could really be reproduced. Another 
of the important matters brought forward by the 
authors was that it was not sufficient to record a 
minimum creep rate, but that engineers required, for 
many purposes, a total creep rate, and the authors’ 
proposal that results should be given both for minimum 
and for definite total extensions should be adopted. 
It was probable that the minimum creep rate alone 
would give the information necessary to determine the 
design of a bolt, since the initial creep could probably 
be taken up by tightening the bolt after a certain 
definite interval. On the other hand, it was the total 
creep which was important in the design of such things 
as turbine discs. 

Mr. Colbeck said that it was not so much the im- 
mediate value of the paper which counted, as the fact 
that it would be regularly referred to for quite a 
number of years. Mr. Primrose had raised an import- 
ant point in regard to spheroidisation. In some work 
carried out about eight years ago in connection with 
the annealing of gas cylinders at the National Physical 
Laboratory, tests had quite clearly shown that the 
impact properties of a 0-25 per cent. carbon steel, and 


treatment representing 100,000 hours at the operating | its elastic limit, fell off quite steadily with increased 


temperature determined in accordance with the law | balling up. 
The authors had presented very | felt sure that there were a number of additional factors 


of their equation (2). 


With regard to modern steam plants, he 


substantial evidence that the law they had deduced| which Mr. Bailey had just mentioned in passing, 


from fundamental considerations held for carbon steels 


very closely. If, however, the theory upon which it | 
_ based were correct, the law should hold equally | that, under high pressures and at temperatures of from 
or complex ferrous alloys and also for non-ferrous | 450 deg. to 500 deg. C., a considerable amount of scale 


alloys. 


: He would like to know whether the authors| formed in superheater tubes. 
ad carried out experimental work on other materials|a large percentage of peroxide of iron. 


which were likely to affect very considerably the creep 
data given. There was a certain amount of evidence 


That scale contained 
It seemed 


such as alloy steels and, say, copper, and whether the | possible that hydrogen attack might come into play 


results indicated that these materials did follow the | there. 


ture and time held, the extreme effect of the temperature | 


law they had derived. If the law connecting tempera- 


With regard to the question of temper brittle- 
ness, he did not think sufficient attention had been 
given to a paper by Griffiths, published in 1925, on 





work done at the Research Department, Woolwich.* 
As a possible cause for temperature brittleness, he had 
suggested nitrogen. 

Mr. L. E. Benson said that, although the term 
“complete spheroidisation”’ had been used, it was, 
perhaps, not a very good term, and he was sure that 
the authors did not think that they had reached a 
state of stability. Another speaker, Mr. D. M. Smith, 
said he noticed that the whole of the creep tests which 
the authors had described were tests in direct tension. 
He would like to emphasise the urgent importance of 
the solution of problems in design which were con- 
tinually occurring by tests carried out with other systems 
of loading, and especially in tests involving bending. 
When creep took place in bending, there was a very 
considerable stress redistribution. 

Mr. C. E. Stromeyer said that there was so much in 
the paper which was good that he really could not 
criticise it, but, when he had first read it through, he 
had been a little disappointed. Coming from such a 
works as those of Messrs. Metropolitan-Vickers, he 
had expected to find that the paper would contain 
some co-relation between experimental work and 
practical experience. However, Dr. Inglis had supplied 
them with information in that direction, and so had 
other speakers. At a recent meeting held in London, 
he had noticed that engineers had been very keen on 
this particular point, that the scientific results obtained 
in laboratories should be brought into close contact 
with actual practice in works. 

Mr. Bailey said he would like to thank Dr. Inglis 
for the interesting information he had brought before 
the meeting. He was extremely pleased to find that 
much of it supported the matter put forward in the 
paper. A good deal of attention had been given to the 
subject of embrittlement, both by themselves in the 
paper, and also in the discussion. He would not go 
any further than they had gone in the paper. He did 
not know of a case where a failure had occurred of a 
bolt under service conditions. Their work on embrittle- 
ment had really started some years ago, when they 
had found that in opening up a turbine, or breaking 
a steam joint, a stud would fracture. There was a 
possibility that an incipient fracture might be caused 
which would subsequently result in such a tremendous 
stress concentration that, under service conditions, 
the fracture would continue and eventually lead to a 
failure. The different opinions which had been ex- 
pressed in the discussion all indicated that this phenome- 
non should be investigated. One speaker had made a 
remark concerning the testing of steels with somethi 
like 0-7 per cent. molybdenum. If anyone had ask 
him (Mr. Bailey) six months ago what percentage of 
molybdenum they regarded as safe, he would have 
put it lower than he had done at the present time. The 
figures quoted in their paper were suggestions given 
on what they thought was the safe side. Dr. Inglis 
had mentioned the agreement of their test results with 
some he had obtained himself, and had said that the 
figures given by Mr. Baumann were, if anything, on 
the low side of his figures. Mr. Baumann’s figures 
had been given by an engineer who was responsible 
for the operation of important plant. In fixing 
quantities, it was necessary to have safe creep stresses 
and to choose lower values, and this was why Mr. 
Baumann’s figures were somewhat lower. 

Mr. Monypenny had mentioned that they had given 
test data for a creep rate of 10-° in. per inch per hour. 
They had only given that for comparative purposes. 
The stress taken at a creep rate of 10-° in. per inch per 
hour was a rough measure, and had no bearing what- 
ever on the working stress that one would attempt. 


THE CANADIAN NATIONAL 
EXHIBITION, TORONTO. 


WE have on several occasions referred to the Canadian 
National Exhibition, held annually at Toronto at the 
close of August and beginning of September, and in 
1927 gave our impressions of it on the occasion of a 
visit in that year. Even then there was much to 
interest the engineer and engineering manufacturer, 
and in the interval since this has increased considerably 
owing to the erection of new buildings and the greatly 
extended range of exhibits. Since a visit to the 
Exhibition is included in the programme of the Institu- 
tion of Mechanical Engineers on the occasion of its 
forthcoming meeting in Canada, we make no excuse 
for once again returning to the subject and have 
secured from the Exhibition management in Toronto 
the photographs reproduced in Figs. 1 to 3 on page 308, 
in order to convey a better idea of the standard of the 
exhibition than would be possible by means of a mere 
description. Coming as they do so soon after the 
view we reproduced on page 242 ante of the Birmingham 
buildings of the British Industries Fair, one can hardly 
fail to note, greatly to our disadvantage, the very 
marked contrast between the two styles. It is true 


* See ENGINEERING, vol. cxix, page 619 (1925). 
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that the Canadian example shows only one building | devoted to stoves and heating appliances. 
in what is largely a popular fair, and therefore purposely 
made attractive in order to secure the desired patronage, 
while at Birmingham the buildings are to some extent 
a minor matter, since buyers are mainly expected, and 
their attraction lies, of course, in the contents and not 
in the exterior. Nevertheless, there are advantages 
in doing these things well, as is evidenced by the efforts 
made, for instance, at Leipzig and elsewhere on the 
Continent, to make effective appeal, in their own styles, 
to the general taste of their patrons. 

Che three views we reproduce show the general fayade, 
the central portico, and one bay of the interior of the 
Engineering and Electrical Building at the National 
Exhibition. We may state that another large and 
equally impressive bailding is devoted to motor-car 
exhibits. There are two large manufacturers’ buildings. 
« furniture building, an industrial building and one 


Another 
contains an interesting collection of exhibits relating 
to building construction, so that there is a considerable 
variety to appeal to the technical visitor. The range 
covered is, of course, far wider than the above indicates. 
the exhibits including a large display of agricultural 
machinery of all kinds, road-making plant, and so on. 

The Engineering and Electrical Industries building, 

of which we illustrations, was erected in 1928, 

and has an area of 106,480 sq. ft. on one floor, entirely 

| devoted to manufacturers’ displays. A railway line 
is brought into the exhibition grounds and terminates 

within the building. The bay illustrated is furnished 

with a 15-ton overhead travelling crane, so that plant 

of considerable size can be handled without difficulty. 

| It will, in fact, be noted that in this bay are to be seen 
exhibits such as large internal-combustion engines, 

furnace equipment. machine tools of all types, including 


give 
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heavy punching and shearing machines, &c. On the 
occasion of our visit in 1927, it was gratifying to find 
some of our English machine-tool makers and othet 
engineering firms represented, though there might well 
| have been more. About half the building is used in this 
way for machinery and engineering equipment, tools, 
&ce., while the other half is devoted to electrical equip 
ment for both industrial and household uses. The 
numbers of exhibitors runs each year to about 120. 
though as we have implied above, elsewhere mm the 
| exhibition will be found many other displays of interest 
| to engineers. 

| Great efforts are made by exhibitors to mak« their 
stands attractive and much of the equipment is shown in 
operation. The exhibition is open from 9 a.m till 
10 p.m. and technical advisers and salesmen attend 
during the whole period on behalf of the firms repre- 
sented. We are informed that reports show that a 
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very satisfactory volume of business is regularly done 
at the Exhibition, and manufacturers make good use 
of the opportunity to introduce new products and get 
in touch with buyers from all over Canada and the 
United States. The fact that firms commonly exhibit 
vear after year is proof that the business done makes 
this worth while. 

The Exhibition is advertised by ‘the exhibition 
authorities, and invitations to attendZare sent to all 
customers, actual or potential, with whom contact 
can be made, the Canadian Manufacturers’ Association 
co-operating closely in this work. For the past five 
years the whole attendance at the Exhibition has 
averaged some 1,750,000 visitors, though, of course, 
only a portion of these are interested in the engineering 
exhibits. We understand, however, that these sections 
are very well attended, and that a goodly proportion 
of such visitors are of the proper class. The Exhibition 
undoubtedly offers an excellent channel for the manu- 
facturer to get into close touch with the possibilities 
of the Canadian market, while it is most instructive 
to firms desiring to embark upon business in the 
Dominion. A visit to the Exhibition will show at 
once what competition has to be faced or what fields 
appear to be yet untouched by local industries, and 
certainly will prove a good guide in the matter of 
quality, finish and such things. The fact that it is 
included in their programme is therefore bound to add 
greatly to the interest of many members of the visiting 
party of mechanical engineers. 

We are informed that the Exhibition authorities 
intend to entertain the party representing the Instita- 
tion of Mechanical Engineers during their visit to 
Toronto, and we have been requested to state that 
they will be only too glad to furnish further particulars 
to any member of the Institution, and will willingly 
render them every assistance to the end that their 
visit may be a most interesting and profitable one. 








RING-LOCK WIRE-FENCE MAKING 
MACHINE. 


Tue wire fence, with its lines of sagging horizontal 
wires secured to frequent wooden posts by staples, 
so often met with in Great Britain, has long been 
superseded in Canada and the United States by the 
ring-lock fence, in which the horizontals are secured 
to closely-pitched vertical wires by knots of wire at 
the crossing points, thus forming a net-like structure 
which is not only more effective in providing an 
obstruction to animals, without presenting the some- 
times dangerous deterrent of barbed wire, but requires 
fewer wooden posts to support it. The manufacture 
of such a fence in an economical way in this hemisphere 
is now made possible by the employment of the machine, 
somewhat akin to a loom, shown in Figs. 1 to 4 on 
page 316 of this issue. An example of this ingenious 
machine, which is the invention of a Canadian engi- 
neer, Mr. Arthar Blashill, 133-9 Finsbury-pavement, 
London, E.C.2, attracted considerable attention at 
the British Industries Fair at Castle Bromwich. It 
is made by Messrs. Davy Brothers, Limited, Park 
Iron Works, Sheffield. Before describing the machine 
however, some further reference may be made to 
the fence itself, the nature of which may be gathered 
from Fig. 1. What are normally the horizontal wires 
are seen, as the fence is being made, in a vertical 
position, and it will be noticed that they have a waved 
appearance. This is due to their being given a helical 
form, so that these strands are virtually springs with 
a very wide pitch of coil, a formation which, while 
enabling the fence to be tightly and rigidly stretched, 
yet provides an ample degree of elasticity in the wires 
to meet shocks and to respond to climatic temperature 
changes, which in this country amount to an expansion 
or contraction of rather over 5} ft. per mile. The 
vertical wires, appearing as horizontal in the figure, are 
straight and are coiled round the top and bottom 
horizontals, but are locked, by knots of separate wire, 
to the intermediate ones. 

The wire employed in this type of fence is harder 
than that usually employed in other types, and is 
roughly about 60 per cent. stronger. The material is 
0-20 per cent. to 0-30 per cent. carbon steel and is 
hard drawn. The lock wire is of low-carbon steel, 
drawn half hard. All the wire is heavily galvanised 
before weaving the fence, but the protective coating is 
not injured by any of the operations it goes through 
in the machine. The top and bottom wires are 
usually heavier than the other horizontals and the 
Vertical stays, and for them any gauge up to 7 I.W.G. 
may be dealt with in the machines. The remaining 
wire is usually all of the same gauge, and may be 
anything from 13 to 9 I.W.G. The machine will 
make a single fence up to a maximum width of 61 in. 
or a minimum of 26 in., and with up to 10 horizontal 
wires, pitched as required; for example, the three 
lowest spaces may be 3 in., the fourth 34 in., and so 
on, or as desired. The vertical wires may be either 


6 in. or 12 in. apart. These changes are a matter of | 
‘constant rate while the final feed is intermittent. 


Setting up the machine, much as a tool lay-out is 





planned with an automatic lathe. Alternatively, two 
fences can be made at once, say, each 26 in. high or 
one 32 in. and one 26in. Machines to make fences 
up to 100 in. deep, or two fences of appropriate depths, 
are, however, manufactured. 

The machine as set up at the British Industries Fair 
and shown in the figures, was producing a fence with 
eight horizontal wires, involving the use of eight reels. 
The vertical wire is fed from another reel and is auto- 
matically cut to length in the machine. The locking 
wires, of which there are six in this case, are supplied 
from separate reels, and are automatically,cut to length 
in the machine dies. The wire supply system does 
not appear in the figure, though a small portion of it 
is seen in the bottom left hand corner of Fig. 4. The 
reels of wire are mounted on drums arranged in two 
parallel rows. The wire from each drum is led in 
groups through a number of weight-controlled trip 
devices. Should a wire not come properly off the reel 
and there is a danger of it crossing or entangling, these 
devices operate a trip gear which automatically stops 
the machine. The trip rod is seen in Fig. 4, passing 
through a curved plate over the underside of which 
the wires run on their way to the mechanism. Both 
these parts can again be made out in Fig. 1, which is a 
view from the operating side. The operation of the 
machine is quite continuous, as a new reel can be coupled 
in a few minutes to the one nearly expended by a 
small resistance welder, a butt weld being formed. This 
apparatus may be arranged on a light runway over 
the reel system. The working period is, therefore, 
only limited by considerations of the weight, &c., of 
the finished fence, which is usually made in rolls of 
330 ft., 495 ft. or 660 ft. The finished fence, when the 
vertical wires are spaced 12 in. apart, is produced at 
the rate of 60 ft. to 75 ft. per minute, which, it is 
claimed, is twice or three times the rate of production 
of other types of fence. 

Movement is given to the horizontal wires by the 
large drum at the top of the machine over which they 
pass. This is provided with a number of slots in 
which are pairs of gripping fingers. Individual wires lie 
between a pair of these fingers which are opened and 
closed at appropriate times by the cam-operated 
radiating arms, visible in Fig. 2. It will also be ob- 
served in this figure that the drum is not mounted in a 
bearing formed in the frame of the machine, but is 
carried on a vertical spindle, the lower end of which 
terminates in a roller. This rests upon a cam on the 
main motion shaft, which cam lowers the drum when 
a vertical wire is to be locked to the horizontal ones, 
the fingers being opened at this moment to release the 
wires. A momentary pause in the traverse of the 
wires, and a slackening of the tension thus occurs, 
during which the locking motions take place, and after 
which the drum rises again and the horizontal wires 
are moved up through another vertical pitch. The 
lowering mechanism at the other end of the drum is 
seen at the left hand of Fig. 1. The drum on which the 
finished fence is wound up meanwhile continues to 
revolve at a steady rate. This drum, as shown in the 
lower part of Fig. 2, is chain-driven indirectly from the 
driving shaft of the machine. It is provided with a 
compensating device to alter its rate of rotation so that 
the peripheral speed of the coil remains constant as its 
diameter increases. The main drum is also chain- 
driven, the chain passing over a train of jockey sprocket 
wheels, arranged so as to keep the tension uniform 
when the drum makes its reciprocating movement. 

The horizontal wires are given their helical form 
before knotting takes place. The mechanism for effect- 
ing this is situated on the lower table of the machine 
at the front, but is scarcely distinguishable in Fig. 4. 
Briefly it consists of a series of opposing forming rollers, 
staggered and set obliquely, between which each wire 
passes. The wire from which the vertical stays are 
formed is passed first round the horizontal wheel seen to 
the right in Fig. 1, and then enters between the pair 
of opposing feed chains in the centre. The number of 
links in the upper chain bears a definite relation to the 
depth of the fence in the machine at the time, and one 
of them is provided with a knife which cuts off the 
correct length of wire every time the chain completes 
a rotary cycle. The lengths of wire, as they are cut | 
off, enter a tube leading to the knotting table. This 
tube is not shown in Fig. 1, but is visible in Fig. 2, 
where the curve it makes in descending from the feed 
chain to the table will identify it. When the length of 
wire emerges from the lower end of the tube, it is 
caught between a pair of feed rollers which run it, at 
a much quicker rate than it is fed by the chains, into 
place across the row of horizontal wires. The object 
of this accelerated feed is to allow time for knotting 
and for the traverse of the horizontal wires into posi- 
tion for another vertical length to be run across them. 


| is provided with nine cams altogether. 





By the time these movements are completed, the 
descending column of pieces of wire has advanced 
sufficiently to enable the next piece to be caught by | 
the feed rollers. The net result of the arrangement is 
that the cutting and preliminary feed take place at a 


The vertical wire is passed by the feeding rolls into 
a groove extending the full width of the machine, and 
only interrupted by spaces for each knotting mechanism. 
The wire is held firmly in the groove during the opera- 
tion of knotting. The mechanism for the knotting 
could only be made quite clear by the inclusion of more 
drawings than we have space for, so it will be, therefore, 
described somewhat generally. The supply of knotting 
wire comes in at the lower table of the machine through 
the requisite number of feed devices which deliver it 
vertically to the knotting mechanism on the table 
above it. These feed devices are spaced according 
to the exact disposition of the horizontal wires, and 
may be made out in Fig. 1. The double row of bolt 
holes behind them indicates the degree of adjustment 
that can be made in the spacing of the horizontal 
wires. As the position of the feed devices is not per- 
manently fixed, it follows that the means by which 
the feed motion is transmitted must be one that also 
lends itself to adaptation. It consists, therefore, of a 
reciprocating rack, the teeth of which are cut at an 
angle of 45 degrees. The sliding member of the feed 
device which grips the wire and pushes it upwards, is 
also furnished with meshing teeth at the same angle. 
When a horizontal movement is given to the rack, the 
feed devices are moved upwards or downwards accord- 
ing to the direction of movement. The wire is then 
passed through a tube to the knotting device, which is 
barely visible in any of the figures, but comprises die 
blocks set at an angle to the vertica! wire. These 
devices, like the other parts concerned with the number 
and spacing of the horizontal wires, are readily ad- 
justable by steps of one inch for the most part and 
by 4 in. in some of the others. One or more sets can 
be removed at will if a change to very wide spacing of 
the horizontals is desired. 

At this point the shape of the lock should be noted. 
This is shown ia Fig. 3, which is reproduced from a 
photograph of an actual lock formed during our inspec- 
tion of the machine. The lock holds the two cross wires 
at five points of contact and is purposely left rather 
open to prevent lodgment of moisture. The gripping 
power is such that the length of wire between two 
adjacent locks will carry the weight of a man without 
the wires slipping. The wire is fed, as already men- 
tioned, from the lower table to the die blocks on the 
upper one. The first operation is that of cutting off 
a suitable length. This is done by movement of a 
slide, the piece being then immediately presented in 
front of a small anvil, round which continuation of the 
movement bends it into the form of a staple. Subse- 
quent movements cause the withdrawal of the anvil 
below the surface, and a slide then pushes the staple 
into a pair of die blocks having grooves in the contour 
of the finished lock. These die blocks being previously 
closed over the intersections of the vertical and hori- 
zontal wires, the finished locks are therefore securely 
formed about them. The die blocks are fully closed 
when the staple enters the grooves. A modification of 
the die blocks for the top and bottom wires provides 
for the coiling of the vertical wires twice round them 
instead of a separate lock. This motion, of course, 
takes place simultaneously with the formation of the 
locks. 

The dies, and also the feed bar for the vertical 
wire, then open, and the wires move upwards for another 
space. As an average time of locking a single stay is 
one second, it will be realised that the speed of manu- 
facture is very high. This time can be reduced with 
experienced operators. With the continuous-feed sys- 
tem referred to above, a reasonable production for ten 
hours would be from 60 to 70 rolls of fence of 330 ft. 
each. An adjustable indicating and recording device, 
seen to the right of the chain feed in Fig. 1, rings a 
bell when the roll has reached the required length 
and another dial makes a record of the day’s output. 
The removal of the finished fence from the winding 
drum takes less than two minutes. 

The driving gear is situated in the gear-boxes seen 
behind the main pulley, with its friction clutch, in 
Fig. 2. Speed reduction is effected by worm gears. 
The spacing of the vertical wires is regulated by change 
wheels on the chain drive of the main drum. The 
various motions are taken from one heavy shaft which 
Ball and roller 
bearings are employed throughout, and all the dupli- 
cated parts are made interchangeable. A 5-h.p. motor 
was used on the machine at the Fair, but we understand 
that one of 3} h.p. was employed on the tests at the 
makers’ works and proved quite satisfactory. The 
operator, as may be inferred from the position of the 
starting handle in Fig. 2, stands between the machine 
proper and the winding drum, from which position 
he has a clear view of both the locking mechanism 
and the finished fence. All the formers, dies, and 
staples are automatically lubricated. The machine 
with the continuous wire-supply system requires an 
operator to watch the locking action, &c., and a man 
to join up new reels of wire, &c. The actual space 
occupied by the complete plant is, for the 61-in. 
machine, about 15 ft. by 30 ft. 
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THE PROPERTIES OF COPPER IN 
RELATION TO LOW STRESSES.* 


Tas Errecr or Cotv-Work, Heat-TReEATMENT, 
AND COMPOSITION. 


Part I.—Tensile and Compression Tests Under 
Short-Time Loading. 


By O. F. Hopson, A.R.C.S., D.Sc., and 
J. McKzrown, M.Sc., Ph.D. 

Corper is used so extensively as a material of 
construction that it is somewhat surprising to find 
how little attention has been paid, until recently, to 
its elastic properties and its resistance to deformation 
when subjected to comparatively low stresses, and to 
the possibilities of the control and improvement of 
these properties by suitable mechanical and thermal 
treatment and additions of other elements. It is well 
known that fully-annealed copper shows no propor- 
tionality between stress and strain in either tensile 
or compression tests, and also that when hardened by 
cold-work it is found to have a measurable limit of 
proportionality which rises as the amount of cold-work 
is increased. In some previous work by one of the 
authors jointly with other investigators,t the marked 
effect of work-hardening followed by low temperature 
heat-treatment on the elastic properties has heen 
demonstrated. In the publication in which this 
work was reported, the beneficial influence of the 
addition of quite small amounts of silver and other 
constituents in raising the temperature limit at which 
loss of elasticity and softening occur was also demon- 
atrated. 

The recognition of the potential wider application 
of copper with such improved properties has led to 


the determination of the limit of proportionality, the 
stress on a specimen was raised by steps of 0-2 ton per 
square inch at definite time intervals of 30 seconds 
each, the scale-reading corresponding with any given 
load taken immediately before the next higher load 
was applied. The effect of time of application of load 
was not noticeable until well beyond the limit of 
proportionality. The scale-readings were plotted 
against corresponding stresses, and a straight line was 
drawn through the early points. The limit of pro- 
portionality was determined as the highest value of 
the stress at which definite proportionality existed 
between stress and extension, the extension corre- 
sponding with the next higher stress being such that 
the point on the curve lay to the right of the elastic 
line by an amount equal to the least count of the 
extensometer, namely, } mm. or 0-5 x 10~° strain. 
The limits of proportionality recorded in this paper 
are consequently those obtained under the specified 
conditions of testing. 

Heat treatments at 200 deg. C. were carried out in an 
oil-bath, the remainder in an electric resistance tube 
furnace, except those at 650 deg. and 750 deg. C., 
which were carried out in a gas muffle or in an 
electrically-heated muffle furnace. The temperature 
of the oil bath was determined by means of mercury 
thermometers, and that of the electric furnaces and 
gas muffle by means of thermocouples. For long 
time treatments of more than 2 hours’ duration, 
thermostatic control was used. In tests at elevated 
temperatures, the specimen was heated in an electric 
resistance tube furnace, supported vertically in the 
frame of the testing machine, and controlled by hand 
through a series of adjustable resistances. The 
temperature of the specimen was measured at the 
centre of the gauge length by an iron-constantan 





further work, and appears to the authors to justify the 
present publication. The work described deals with 


thermocouple wired on at that point. 





TABLE | 
Diameter Degree Composition 
Material Mare of Rod. of Work 
In Per cent : — . 
Copper Arsenic Silver Tin Silicon. Oxygen. 
H.-C, copper ac i 7 99-04 nil nil - 0-030 
Arsenical copper x ‘ 7 99-52 0-31 0-12 
NA 7 ) 00-57 0-34 . - 0-067 
Silver-arsenical copper SA 1 5-7) oe. a8 ox a ieee 
SA 3 >? 00-55 0-33 0-10 0-001 
SA 1 5 41 0-34 0-095 0-084 
NS | 5 00-56 0-31 0-072 0-025 
omen Se = 2 “y ae . SS ee 
Silver-copper H + 10 99-81 - 0-098 . ~— 0-045 
=. —— — — _iee 
Tin-ailicon-copper* KE i 10 and 50 98 - 87 1-02 0-019 =| 0-002 
** alloy 2" 1, 5 00-15 - 0-86 0-017 | 0-002 
] 


* Alloys of this kind are widely known as “‘ silicon-bronzes.”’ 


the effect on the tensile properties, especially the 
elastic limit (limit of proportionality), and on the 
resistance to tensileZand compressive stresses at 
moderately clevated temperatures, always in relation 
to the influence of pre-treatment by cold-working and 
low-temperature heat-treatment, together with the 
influence of the composition of the copper. In this 
connection, copper containing fractional percentages | 
of arsenic and silver separately and together, and | 
copper containing approximately 1 per cent. tin, 
together with a fraction of 1 per cent. of silicon, have 
been examined. Comparison tests have also been made 
on H.-C. copper. 

Materials Used.—Varticulars of the materials used 
for the present tests are given in Table L. The figures | 
given for the degree of cold-working are percentage | 
reductions of area in the final operation, which was | 
carried out on fully-annealed material. The alloys 
were made from high-grade material, and the composi- 
tion is given in Table I. 

Lamb's roller extensometers were used in both 
room-temperature tests and elevated-temperature tests 
for the determination of the limit of proportionality, | 
a standard 2-in. gauge instrument} being used for 
room-temperature tests, and for elevated-temperature | 
tests one designed on the lines of the extensometer in | 
use at the National Phyvical Laboratory. The test 
pieces used, except in a limited number of tests on 
unturned rod, were made to the dimensions of the 
standard British Standards [nstitution test-piece with 
screwed ends and diameter 0-564 in. on the parallel | 


> 


length, the gauge-length of 4 \/ area being 2 in. For| 


* Paper read before the Institute of Metals, on 
Wednesday, March 9, 1932. Abridged. 

+t The Properties of Locomotive Firebox Stays and 
Plates, by O. F. Hudson, T. M. Herbert, F. E. Ball, | 
and E. H. Bucknall. See Enorvrertina, vol. cxxix, | 
page 30 (1930). | 

: BE. H. Lamb, Enormeerrie, vol. cxiii, page 684 | 
(1922). 

§ E. G. Batson and G. H. Hyde, Mechanical Testing. | 
Vol. i, page 367. Second edition. London : 1931. 


The specimens used for the compression tests were 
turned up from bars of the different materials which 
had been previously heat-treated, and their ends were 
accurately ground parallel. The length of a specimen 
was approximately 1 in. and diameter 0-798 in., 
thus giving an area of cross-section of 0-5 square 
inch. Each test consisted in applying a definite load 
to the specimen and holding that load for 1 hour. 
The temperature of the specimen was raised to the 
required value and steadied at that value before the 


}load was applied, and then kept constant within 


t 3 deg. C. throughout the time of the test. The 


| Specimens were measured in a constant-temperature 


room, being kept in this room for at least 24 hours 
before measurements were taken. The length of a 
specimen was measured at five different points by 
means of a micrometer reading directly to one ten- 
thousandth of an inch and by estimation to one 
hundred-thousandth of an inch. 

In discussing the results of the tensile tests under 
consideration here, it is well to remember that the 
different materials, although in most cases specially 
supplied by the makers for this work, were all made 
and drawn under ordinary works conditions. They 
were also supplied at different times, and not all by 
the same maker. They may therefore be taken as 
representative of normal works’ practice, and the 
results such as can be obtained from good commercial 
rods. 

H.-C. Copper.—The test results on the H.-C. copper 
showed that the limit of proportionality was raised by 
heat-treatment. For the two hours’ treatments a 
maximum of 2-4 tons per square inch was obtained 


| after two hours at 200 deg. C.; the value was only 


slightly less after treatment at 300 deg. C., but was 
definitely reduced after the treatment at 350 deg. C. 
Longer time of heat-treatment (20 hours) showed an 
improvement in the limit of proportionality when the 
temperature of treatment was 100 deg. C., but a definite 
fall for treatment at 200 deg. C. 

Arsenical Copper.—The test results on arsenical 
copper refer to one degree of cold-work only—namely. 





7 per cent. For treatments for a constant time of 
two hours, the maximum improvement in limit of 
proportionality was obtained after the treatment at 
200 deg. C. (5 tons per square inch). Treatment at 
300 deg. C. gave almost as good a result, namely, 
4-6 tons per square inch—but after treatment at 
350 deg. C. softening was very noticeable in the 
fall of the limit of proportionality to 2-3 tons per 
square” inch, a value lower than that given by the 
cold-worked rod. The effect of time up to 100 hours 
at 200 deg. C. is not very marked, but there is a 
tendency for a lowering of the limit of proportionality, 
the specimen treated for 100 hours having a limit of 
only 4-4 tons per square inch. In comparison with 
H.-C. copper, the arsenical copper gave a higher limit 
of proportionality after treatment, but in both cases 
the maximum value for two hours’ treatment was 
obtained after heating at 200 deg. C. 

Silver-Arsenical Copper.—Considering the results 
obtained by treatment of rod which had had a final 
7 per cent. reduction of area by cold-work, it was seen 
that for a constant time of 2 hours a slightly higher 
limit of proportionality was, on the whole, obtained 
with this alloy than with the plain arsenical copper. 
It is important to note that 2 hours’ treatment at 
350 deg. C. caused no lowering of the limit, as in the 
case of arsenical copper, a result in accordance with the 
known effect of silver in raising the softening tempera- 
ture of copper. With regard to the effect of time at 
200 deg. C., the limit of proportionality showed a 
decided tendency to increase with time of treatment. 
indeed, the highest value for the limit of proportionality 
in this series (6-6 tons per square inch) was obtained 
after 100 hours’ treatment at 200 deg. C. It was also 
found that a long time treatment at 300 deg. C. produced 
an increase in the value of the limit of proportionality. 
Silver-arsenical copper which had received 5-7 per 
cent. reduction in area by a final cold-drawing opera- 
tion gave a limit of proportionality of 1-2 tons per 
square inch in the “as received” condition; after 
2 hours’ treatment at 300 deg. C. it gave 5-6 tons per 
square inch, and after 650 hours, its limit of propor- 
tionality was still further raised to 6:4 tons per square 
inch. 

Turning now to a series of tests carried out on 
1J,-in. diameter rod (5 per cent. cold-work) in the 
unturned condition, the tests, with the exception of 
the determination of the limit of proportionality, being 
made in accordance with general commercial testing 
practice. For this series it was found that for treat- 
ments of 2 hours’ duration, the limit of proportionality 
was maintained up to 375 deg. C., and showed a 
decided fall only at 400 deg. C. These results, in 
comparison with those for plain arsenical copper 
further emphasise the strong effect of silver in raising 
the softening temperature. It may be noted that 
material of the l-in. diameter and j-in. diameter 
rods (5-7 per cent. and 7 per cent. cold-work) was almost 
oxygen-free (de-oxidised), whilst the material of 1 4, -in. 
rods contained 0-084 per cent. oxygen. The de- 
oxidised material, on the whole, gave somewhat higher 
values for limit of proportionality than the material 
containing oxygen, although having a lower value in the 
“‘ as received *’ condition ; otherwise the results of the 
tests were very similar. 

Silver-Copper.—The limits of proportionality, ob- 
tained after treatment, from the rods of this material 
used for the present tests were lower than those given 
hy the coppers containing arsenic and somewhat higher 
than those for H.-C. copper. The maximum propor- 
tional limit was 3-6 tons per square inch, in a rod 
annealed for 2 hours at 300 deg. C. Another sample 
which had 5 per cent. cold-work gave the following 
results for limit of proportionality: “as received,” 
1-6 tons per square inch; 2 hours at 300 deg. C.. 
3-6 tons per square inch; 7 hours at 300 deg. ©., 
4-8 tons per square inch. In still another series of 
tests made on 1-in. rod (unturned test-pieces) which 
had heen heat-treated in the works, after 5 per cent. 
reduction by cold-work, the material gave a limit of 
proportionality of 4-7 tons per square inch, and this 
figure was maintained after a further 2 hours’ treatment 
at 350 deg. C. The limit of proportionality was, 
however, lowered to 3-5 tons per square inch by 2 hours 
at 375 deg. C., and to 1-75 tons per square inch by 
2 hours at 400 deg. C. While, therefore, on the whole 
the presence of silver to the extent of not more than 
0-1 per cent., in the absence of arsenic, does not give 
quite such high limits of proportionality as silver- 
arsenical copper or even plain arsenical copper, the 
limit appears to be retained at the higher temperatures 
of heat-treatment almost as well as in the case of the 
silver-arsenical copper, and certainly better than in 
the case of the plain arsenical copper or that of H.-C. 
copper. 

1 in-Silicon-Copper.—From the results obtained, it 
was found that this alloy, after suitable heat-treatment 
following ccld-work, gave very much higher values 
for the limit of proportionality than any one of the 
other three materials dealt with, limits of proportion- 
ality of about 20 tons per square inch being obtained 
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on annealing at 350 deg. C. after 50 per cent. cold- 
work and of 8 tons to 9 tons per square inch on annealing 
at 350 deg. C. after 5 per cent. cold-work. The soften- 
ing temperature of this alloy is somewhat higher than 
that of silver-arsenical copper, and 2 hours’ treatment 
at 400 deg. C. resulted only in lowering the limit of 
proportionality to 6-9 tons per square inch. It is 
of particular interest to note that reheating to tempera- 
tures of 650 deg. C. and 750 deg. C. for half hour did 
not destroy all the elastic properties, the alloy in this 
condition still giving a limit of proportionality of about 
2-5 tons per square inch. 

Permanent Deformation (“‘ Proof Stresses ”’).—On the 
stress-strain diagrams given by specimens of arsenical 
copper and silver-arsenical copper (7 per cent. cold- 
work) lines were drawn parallel to the elastic line from 
0-005, 0-01, 0-015, &c., percentage deformation. The 
stresses at which these lines cut the stress-strain curve 
were taken as “‘ proof stresses,”’ corresponding with the 
given small amounts of deformation. Curves of 
** proof stress ’’ and corresponding percentage perman- 
ent deformation are given in Fig. 3, annexed. This 
shows the relation between permanent deformations 
and stresses (“‘ proof stresses”) immediately above the 
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limit of proportionality for specimens annealed for 
2 hours at the indicated temperatures, or “‘ as received.” 

Considering first the curves for plain arsenical 
copper, it will be seen that treatment of the material 
with 7 per cent. cold-work for 2 hours at 200 deg. C. 
not only raised the limit of proportionality, but also 
raised the “ proof stress” corresponding with a par- 
ticular deformation up to a deformation of at least 
0-03 per cent. (from 8-65 tons per square inch to 
9-05 tons per square inch at 0-03 per cent. deformation). 





curve for the plain arsenical copper. In the former, 
in addition to the high value for the limit of propor- 
tionality, the “ proof stress’ for a given deformation 
is greater than that in the “as received” condition 
up to a deformation of 0-052 per cent. 

Ultimate Tensile Strength and Percentage Elongation.— 
From the results already obtained it was found that 
low-temperature annealings of cold-worked material 
made no very marked efiect on the tensile strength, 
which was not appreciably lowered so long as the copper 
did not suffer any serious lowering of the limit of 
proportionality. The percentage elongation also was 
not greatly affected by low-temperature annealing, 
although treatment at the higher temperature (300 deg. 
to 350 deg. C.) generally resulted in a slight increase 
of ductility. It may be noted thax the ultimate tensile 
strength of the silver-arsenical copper specimens 
(7 per cent cold-work) were consistently better than 
those of the arsenical copper (7 per cent. cold-work), 
which, in turn, were somewhat better than those for 
H.-C. copper. The excellent mechanical properties 
of the tin-silicon-copper are also worth noting. Thus 
the alloy annealed for half hour at 750 deg. C. gave a 
limit of proportionality of 2-4 ton per square inch, and 
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an ultimate tensile strength of 17-3 tons per square inch, 
with a percentage elongation of 65 per cent. on 2 in. 

It should be pointed out that the majority of the 
tests which are considered here have been made with 
material which has been comparatively lightly cold 
worked (5 per cent. to 10 per cent.). Heat-treatment 
of such material gives a substantial limit of propor- 
tionality, combined with a ductility which is not 
seriously lower than that of the soft, annealed material. 
With greater amounts of cold-work higher limits of 


Tests at 300 psa. C. 





TABLE VII.—TeEnsitz 
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| Id ay Teusile™ | EI i Reducti 
Cold-Work. Propor- jongation uction 
Material. | Per cent. er, ee tionality. Strength. on 4 ieen, | {2 Ase. 
(area). 4 Tons per Tons per Per cent. Per cent. 
| Sq. in. 8q. in. | 
Arsenical copper 10 | Two hours at 300 deg. C. 2-4 11-5 43 54 
50 | Ten minutes at 650 deg.C. | nil 10-5 | 58 65 
Silver-arsenical copper | 5-7 | Two hours at 350 deg. C. 3-6 | 1l-1 27° 19* 
} 50 | Ten minutes at 650 deg.C. nil 11-2 49 50 
ge — — 
Tin-silicon-copper 10 | Two hours at 350 deg. C. | 4-4 16-0 39 66 
| 10 650 hours at 300 deg. C. | 4-6 15-9 50 81 
50 Ten minutes at 650 deg.C. | 2-2 15-4 62 61 
50 2-0 15-1 55 79 


| Half-hour at 650 deg. C. | 


' 





* The figures for elongation and reduction in area are probably abnormally low in this specimen owing to a defect in the rod. 


Two hours at 300 deg. C. also raised the “ proof stress” 
for a given deformation up to a deformation of 0-024 per 
cent. On the other hand, 2 hours at 350 deg. C. resulted 
not only in a lowering of the limit of proportionality, 
but also in a very considerable lowering of the value 
of the “ proof stress.” Somewhat similar results were 
given by silver-arsenical copper specimens, but in this 
case the raising of the “ proof stresses” was more 
pronounced, ¢.g., at a permanent deformation of 0-2 
per cent. the “ proof stress” for the “as received ” 
Specimen was 6-5 tons per square inch; 2 hours at 
200 deg. C. raised this figure to 8-9 tons per square 
inch. It is worth noting that the “ proof stress” 
curve for the silver-arsenical copper, heat-treated for 
2 hours at 350 deg. C., differs markedly from the similar 





proportionality may be obtained, but at the expense 
of a seriously lowered percentage elongation, whilst at 
the same time the more severely cold-worked material 
is more readily softened. 

Tensile Tests at 300 deg. C.—The results of these 
tests are given in Table VII. Comparing the plain 
arsenical copper with the silver-arsenical copper, both 
gave a definite limit of proportionality which was higher 
in the case of the latter than in the former. The ulti- 
mate tensile strength was lowered in both materials 
to about 11 tons per square inch, compared with 15 tons 
to 16 tons per square inch at room temperature. The 
ultimate tensile strength of the fully softened specimens 
was about the same as that of the heat-treated speci- 
mens. In the case of the tin-silicon-copper the heat- 





treated specimens gave a limit of proportionality of 
about 4-5 tons per square inch, and specimens pre- 
viously annealed at 650 deg. C. a limit of about 2 tons 
per square inch. It may be noted that the ultimate 
tensile strength is well maintained at this temperature ; 
thus the specimen heat-treated for 2 hours, at 350 deg. C. 
following 10 per cent. cold-work gave 16-0 tons per 
square inch at 300 deg. C., compared with 18-4 tons 
per square inch at room temperature. The tests at 
elevated temperatures also show that the ductility is 
not seriously lowered at 300 deg. C. 


Compression Tests at Elevated Temperatures.—These 
tests, were made to determine the amount of permanent 
deformation at 300 deg. C. and 350 deg. C. due to the 
application for a definite time of compressive stresses 
slightly in excess of the limit of proportionality (by 
tensile tests). Compression tests were carried out on 
three materials only, namely, plain arsenical copper, 
silver-arsenical copper, and tin-silicon-copper. The 
arsenical and the silver-arsenical test-pieces were taken 
from the rods NA and NS, respectively, of Table I. 
These rods were also used for the creep tests described 
in Part II of the present research. Viewing the results 
of the application of the stresses for 1 hour, it was found 
that in both the annealed condition and the heat- 
treated condition the tin-silicon copper had a much 
greater resistance to deformation than either the arseni- 
cal copper or the silver-arsenical copper, and that the 
silver-arsenical copper was decidedly superior to the 
arsenical copper, except at 300 deg. C. under 5 tons per 
square inch, when both heat-treated materials showed 
practically no deformation. The superiority of the 
silver-arsenical copper over the arsenical copper was 
most marked at the higher temperature of test and 
under the higher compressive stresses. This was 
particularly noticeabie for the stress of 7-5 tons per 
square inch. 

Compression tests have shown :—(a) In the annealed 
(soft) condition the relative resistance to deformation 
under a compressive stress of 3-5 tons per square inch is 
in the order—arsenical copper (least), silver-arsenical 
copper, tin-silicon-copper (greatest) at both 300 deg. C. 
and 350 deg. C. (6) Under a compressive stress of 
5 tons per square inch applied for 1 hour arsenical copper 
and silver-arsenical copper in the treated condition 
have the same resistance to deformation at 300 deg. C. 
(0-01 per cent.). At 350 deg. C. the deformations are 
0-05 per cent. and 0-03 per cent., respectively. 
(c) Under a compressive stress of 7-5 tons per square 
inch, the relative resistances to deformation of the 
treated materials are in the order—arsenical (least), 
silver-arsenical, tin-silicon-copper (greatest) at both 
300 deg. and 350 deg. C., the silver arsenical copper 
being greatly superior to arsenical copper. 

The marked superiority of the properties which have 
been shown to be readily achieved by pre-treatment 
should warrant the attention of engineers and other 
users of copper where resistance to deformation under 
low stresses is of importance, as it is in so many appli- 
cations. The choice of the alloy will no doubt largely 
depend on economic and manufacturing questions, but 
the use of the low-silver alloys may in many cases be 
preferred, despite the high cost of silver, in view of the 
persistence with which the silver content is retained 
throughout even large-scale melting operations. 


THE CONVERSION OF THE S5S. 
**CADILLAC’”’ TO SUPERHEATING. 


THE economy resulting from the conversion of 
existing vessels using saturated steam to superheated 
steam is very generally recognised by shipowners, but 
the time that the ship has to be laid up while the 
conversion is made has hitherto militated against the 
change. It is therefore of interest to note that the 
Marine Engine Department of Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Engineers), 
Limited, Scotswood Works, Newcastle-on-Tyne, have 
carried out such a conversion on the oil tanker Cadillac 
in 12 working days. The Cadillac is a vessel of 
17,000 tons deadweight, built in 1917, and owned by 
Messrs. The Anglo-American Oil Company, Limited. 
She is fitted with a quadruple-expansion engine with 
cylinders 28} in., 41 in., 58 in. and 84 in. in diameter, 
the stroke being 54 in. Approximately 3,700 i.h.p. 
are developed in ordinary service conditions. The 
boiler pressure is 220 lb., the steam being supplied by 
four single-ended boilers, 16 ft. 3 in. in diameter by 
12 ft. long. The new superheaters fitted were of the 
smoke-tube type, designed to give 150 deg. F. super- 
heat at the main engine regulating valve. Apart from 
fitting the superheaters, new cylinder and valve liners 
were supplied and fitted in the high-pressure cylinder 
and in the first intermediate-pressure cylinder, and 
the piston and valve rods were ground and fitted with 
new packing. In addition to the work mentioned, 
the boilers were completely re-lagged, the cylinders 
were relagged on the sides, the bottom of the cylinders 
was lagged for the first time, and new planished steel 
boxes were supplied and fitted to go over the top of 
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the cylinder covers with new mattresses on the covers, 
all this being entirely new work. 

The contract was secured one week before Christmas 
Day, and, in spite of the incidence of the Christmas and 
New Year holidays, all material was ordered and got 
ready as far as possible pending the arrival of the 
vessel in the Tyne on February 10. The parts prepared 
in advance included the special cast-steel regulating 
valve, the boiler stop valves, and so on. As already 
stated, the contract was to complete the installation 
in 12 days after the vessel's arrival, and this was 
strictly adhered to. A mooring trial took place on 
February 25, and the sea trials were carried out on the 
following day, and were entirely satisfactory. Owing 
to the difficulties of loading the vessel down to her 
full draught of 29 ft. for the full sea trials, it was 
necessary to proceed to sea for the purpose on the 
evening of February 25, as loading could not be done 
on the river to this draught. Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Engineers), 
Limited, have shown their confidence in the conver- 
sion by giving a comprehensive guarantee extending 
over twelve months under actual voyage conditions. 
It is estimated that the cost of the installation will be 
entirely offset by the resulting economy in approxi- 
mately two years. 


THE COOLING OF TRANSFORMERS. 


On page 580 of our last volume, we dealt with the use 
of Aeroto axial-flow fans, constructed by Messrs. The 
British Aerotechnical Company, Limited, Astor House, 
Aldwych, London, W.C.2, for cooling rotating electrical 
machinery, such as turbo-generators and motors, and as 

















an addendum to this we now propose to refer to the 
application of this type of fan to the cooling of static 
transformers. It will be obvious that, since the output 
of a transformer is limited mainly by the temperature 
it attains in working, the capacity may be increased if | 
steps are taken to ensure effective cooling, or, alterna- | ysual to provide a fan for each transformer, the fans 
tively, a smaller and less costly transformer can then be | being commonly located in a room below that in which 
employed for a given load. r Where the air passes 


Fig. 4. 


In certain cases, moreover, | the transformers are installed. 
it would be economical »o provide additional cooling | through the transformer itself, an air filter is provided 
facilities which could be brought into service when the at the fan inlets, and, with centrifugal fans, consider- 
transformer was required to carry overloads for long | able space is occupied by the necessary ducts as well 
periods. Of the various methods of cooling available, | +. by the fan and motor and their foundations. 
we are not here concerned with those in which the The Aeroto fan, on the other hand, lends itself to a 
natural circulation of air or the simple thermo-syphon | particularly neat and compact arrangement for this 
circulation of oil are employed, the former particu-| duty. The fan and motor can be mounted on the top of 
larly being suitable only for small installations. In| chamber, in three of the side walls of which the filter 
large installations, it is generally necessary to employ | elements are located, an inspection door being fitted 
forced air circulation, or to assist the thermo-syphon | in the fourth side, as shown in Figs. 1 and 2, which 
ciroulation or the forced circulation of oil by passing | jjjustrate one of the Aeroto fans installed in a Paris 
the oil through a radiator cooled by means of air | substation, in place of centrifugal fans previously em- 
From Fig. 1, it will be seen that the filter 


supplied by a fan. ployed. 
In installations employing forced air circulation, it is | ‘ 





chamber is constructed of concrete, and that a pad of | 


TRANSFORMER SUBSTATION AT HASTINGS. 


insulating material is interposed between it and the 
foundation in order to assist in maintaining noiseless 
operation and freedom from vibration. A flexible con- 
nection is also provided between the fan casing and the 
trunking leading to the transformers for the same reason. 
Inside the casing are two fan rotors mounted at each 
end of the vertical shaft of a 5-h.p. motor, which is of 
the enclosed ventilated type running at 1,450 r.p.m., 0! 
a 220-volt three-phase circuit. A set of fixed guide vanes 
is fitted immediately above the lower fan rotor, and the 
hubs of both rotors are fitted with streamline fairings. 
in accordance with the maker’s usual practice. The 
motor itself is carried on radial arms extending from 
a supporting ring to which the upper and lower parts 
of the fan casing are also connected, the ring resting 0” 
a frame fixed to the top of the filter chamber, as will be 
clear from Fig. 1. An inspection door giving access to 
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the motor is provided in the upper part of the fan 
casing, the door being partly visible in Fig. 2. The 
Aeroto fans, which, we are informed, do not fully 
load the 5-h.p. motors, each deliver 5,300 cub. ft. of 
air per minute against a total pressure of 3-94 in. 
water-gauge, and serve to cool two transformers each 
of 8,000 kv.-a. capacity. The centrifugal fans previously 
used in this substation were, we understand, driven by 
7-h.p. motors. 

Fig. 3 shows the cooling equipment for a 10,500-kv.-a. 
15,000 volt Als. Thom oil-cooled transformer, of which 
nine are installed in the open near Chalon-sur-Sadéne, 
France. In this case, the oil is circulated by thermo- 
syphon action through tubular radiators, to which a 
blast of air is applied when the oil temperature 
exceeds a pre-determined limit, the substation being 
operated by remote control. The Aeroto fan, in this 
case, 1s mounted on the transformer casing, as shown, 
the air being delivered through trunking and passing 
over the whole length of each radiator tube. Each fan 
has a single rotor driven by a 4-4-h.p. three-phase, 
220-volt motor, running at 2,950 r.p.m., the delivery 
at this speed being 4,950 cub. ft. of air per minute 
against a total water gauge of 4:33 in. These fans 
have been constructed in co-operation with the French 
associated company, Messrs. Société des Appareils 
Boirault, 3, Rue Jules Lefebvre, Paris. 

As an example of the type of installation in which 
cooling is effected by forced oil circulation in conjunc- 
tion with air-cooled radiators we may describe the 
arrangements adopted for a transformer station at 
Broomgrove, Hastings, for the Central Electricity 
Board. The station, which is illustrated in Fig. 4, is 











remote controlled from the Hastings power station, 
and is designed to act as a main link in the grid 
system between the power station and the transmis- 
sion line. It contains two three-phase, 50-cycle trans- 
formers, each of 15,000 kv.-a., capacity, with a voltage 
ratio of 11,000/132,000, the transformers being rever- 
sible so that they can be used either as step-up or step- 
down units, supplying the grid or taking power from it, 
according to requirements. The transformers were 
supplied by Messrs. Fuller Electrical and Manufac- 
turing Company, Limited, who are associated with 
Messrs. Asea Electric, Limited, 5, Chancery-lane, 
London, W.C.2, and were constructed at their Waltham- 
stow works. Each transformer is contained in a boiler- 
plate tank fitted with radiators having gilled tubes, 
which suffice for cooling up to half load, i.e., 7,500 
kv.-a. At higher loads, forced circulation in conjunction 
Aeroto-Serck coolers is employed, the exact load at 
which the latter are brought into operation depending 
upon the temperature of the oil. In this particular 
case the fans are started up automatically by thermo- 
static control. 

Two of these coolers, one for each transformer, were 
supplied by Messrs. Serck Radiators, Limited, Park 
Royal, London, N.W.10. One can be seen on the left 
in Fig. 4, and also in Fig. 5, the latter being repro- 
duced from a photograph taken from the air-outlet 
end. Drawings showing the arrangement of the Aeroto 
fan are reproduced in Figs. 6 and 7. The fan is driven 
by a 400-volt squirrel-cage motor developing 5}-brake 
horse-power at 970 r.p.m., constructed by Messrs. 
Mawdsley, Limited, and the delivery is 17,650 cub. ft. 
per minute against a total pressure of 1-44 in. water- 





gauge. Normally, 110 gallons of oil per minute are 
passed through each cooler, but this quantity can be 
increased to a maximum of 125 gallons per minute, 
if required. The total quantity of oil in each trans- 
former is 5,100 gallons. 

It will be evident from the foregoing that the Aeroto 
fan can be readily applied to the various methods of 
cooling transformers in which the cooling is effected 
either directly or indirectly by a current of air produced 
by mechanical means. Its compactness, and the fact 
that high efficiencies can be obtained even in compara- 
tively small sizes, are doubtless the characteristics 
which contribute most directly to its success in this 
particular application. 


THE ELECTRIFICATION OF THE 
MADRAS SUBURBAN SECTION OF 
THE SOUTH INDIAN RAILWAY.* 


By Bruce Gorpon Wairer, M.Inst.C.E. 


Tse South Indian Railway had long experienced 
difficulty in handling the traffic in the Madras area, 
owing to the whole of the services being dealt with on 
a single line of metre gauge; but it was not until 1922 
that a definite scheme for improvement was adopted. 
This comprised the provision of additional lines and 
of a classification yard for goods, 18 miles from Madras, 
and the development of the suburban passenger traffic 
by means of new stations and faster services operated 
by electric traction. A new set of lines was to be 
provided, to allow of the fullest advantage being 
obtained from the suburban services by their removal 
from the main line. 

Some 18 route miles of new double track and 7-3 miles 
of sidings have been equipped for operation by electric 
traction on the 1,500-volt direct-current system. The 
scheme is of interest in that the tracks, stations and 
yards, being of new construction, could be designed 
so as to obtain the fullest benefits of electrification. 
It was decided that the supply of energy for the lines 
now electrified should be obtained from the mains 
of the local supply authority. By a provision in the 
power agreement the railway may, with the approval 
of the supply authority, give from its own transmission 
system small bulk supplies to licensees in areas not 
served by the mains of the supply authority. This 
arrangement, which has been made with a view to 
increasing railway traffic by fostering development in 
such areas, may lead to greater use of railways for the 
development of electric distribution in areas at present 
unserved. 

The 5,000-volt, three-phase, 50-cycle supply is 
received at the Madras Egmore sub-station, where it is 
stepped up to 33,000 volts for transmission to the 
Minambakkam sub-station. Provision is made for 
extension to further sub-stations. A subsidiary 
supply, at 5,000 volts, is distributed throughout the 
electrified area, for lighting of stations and yards and 
for operation of equipment. A signalling supply, 
independent of other supplies, is distributed by a 
400-volt cable laid underground for 11-2 miles. The 
three-phase supply is converted by mercury-are recti- 
fiers at the Egmore and Minambakkam sub-stations to 
1,500-volt direct current for propulsion. The sub- 
stations incorporate special features of design, partly 
on account of the installation of mercury-arc rectifier 
plant, and also with a view to overcoming the difficulties 
frequently experienced of maintaining electrical plant in 
the tropics. 

Egmore sub-station includes the receiving station of 
the supply authority and an outdoor step-up trans- 
former station, and also has a control room for the 
electrified services. Owing to the nature of the sub- 
soil, it is founded on piles, and, in order to economise 
in land, the building has three floors and a basement. 
The Minambakkam sub-station, whilst having a 
rectifier room exactly similar to that at Madras Egmore, 
is a single-storey building and has a 33,000-volt 
switching tower which avoids the use of 33,000-volt 
cables. Both sub-stations are non-manual, and are 
ventilated by pressure systems incorporating viscous- 
type filters. 

The overhead system of current distribution to the 
track is employed, single expanded-steel masts placed 
between the two electrified tracks carrying two single 
catenaries, each supporting a contact wire. On curved 
tracks the gantry type of construction is used, and 
special equipment is provided in a number of cases to 
meet local conditions. 

For the first stage of the scheme, 17 multiple units of 
coaching stock have been provided. The stock is 
articulated, with the motor bogies at the point of 
articulation, and special provision has been made in 
the design for exclusion of dust and removability of 
electrical equipment. With a view to greater use being 
made of the electrified lines provided for the suburban 
passenger services, with consequent improvement in 





* Abstract of a paper read before the Institution of 
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the load factor and lower rates for electric energy, four 
electric locomotives have been supplied for handling 
freight traffic on the 18 miles between the classification 
yard at Tambaram and the yard at Madras Beach 
adjoining the harbour. Two battery tenders for the 
electric locomotives have also been provided, to allow 
of the locomotives being used on certain sidings which 
have not been equipped for electric operation. 

A car shed has been provided at Tambaram, which 
has been specially designed and equipped for the 
maintenance of the rolling-stock, particularly with a 
view to effecting the expeditious removal and replace- 
ment of electrical equipment, thus reducing to a 
minimum the time during which a unit is retained in 
the car shed. 

The system is supervised from the control room at 
Madras Egmore sub-station, the electrical and traffic 
duties being vested in one controller, as these two 
branches of operation are interdependent. The control 
room is accordingly equipped both with remote control 
of the electrical equipment in the outlying sub-stations 
and with full traffic-control apparatus. 


CONTRACTS. 


Messrs. Tok Generar Evecrric Comeany, Limitep, 
Magnet House, Kingsway, London, W.C.2, have received 
orders for several millions of bulbs for electric torch- 
light lamps during the past few weeks. 

Messrs. Crosstey Brotuers, Limirep, Openshaw, 
Manchester, have received an order from the Southern 
Railway Company for two sets of four-cylinder vertical 
Diesel engines, each direct-coupled to a 100-kw. generator, 
for in connection with the new graving dock at 
Southampton. Other orders include four sets of six- 
cylinder Diesel engines for the West Regional Trans- 
mitting Station, Watchet, North Somerset, and for the 
transmitting station at Falkirk, Scotland, of the British 
Broadcasting Corporation, and a five-cylinder vertical 


use 


Diesel engine with 100-kw. alternator for Broadcasting 
House, London 
Messrs. Tue foco Rusrer anp WATERPROOFING 


Company, Liwirep, Netherton Works, Anniesland, 
Glasgow, W.3, a subsidiary company of Messrs. Vickers, 
Limited, are to supply 4,500 square yards of their 
rubber flooring for covering the floor space of the new 
electricity showrooms of the Glasgow Corporation, at 
Waterloo-street, Glasgow 

Tue Putsometer Enocineertne Company, Lirrep, 
Reading, among several recent orders, have been 
awarded a contract for equipping three automatically 
controlled sewage stations for the Erith Urban District 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 


Structural Steelwork.—The supply of structural steel- 


work for a cargo shed at East London. The South 
African Railways and Harbours Administration, 
Johannesburg; April 25. (Ref. No. G.X. 11,242.) 


Pedal Cycles.—The supply of pedal cycles, parts and 
accessories, for the South African Police. The Govern- 
ment Supplies Board, South Africa; April 29. (Ref. 
No. G.X. 11,243.) 

Sewage Pumps and Carts.—The supply of two sewage 
pumps, comprising a 4-6-h.p. petrol motor, coupled 
to a double-acting pneumatic pump and mounted on 
a four-wheeled steel chassis arranged for animal traction : 
also six sewage carts, consisting of a cylindrical steel 
container, with a capacity of 1,000 litres, mounted on 
two-wheeled carriages for animal traction. The Egyptian 
Ministry of the Interior, Cairo; March 31. (Ref. No. 
G.X. 11,261.) 





| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLEesBroucH, Wednesday. 
The Cleveland Iron Trade.—There is very little new 
in the Cleveland pig-iron branch of trade. Stocks are 
low and with the restricted make are unlikely to increase 
to any extent. Market transactions are few and small, 
and are confined largely to direct transactions between 
ironmasters and home consumers, operations of second- 
hands being necessarily on a very limited scale, as unter 
terms of contract with makers they are not permitted 
to sell to principal home users. Both producers and 
merchants report occasional small sales to the Continent. 
The former, by offering iron at specially low rates, hope to 
increase business with firms in Scotland, but for such 
trade they have to contend with keen competition of 
sellers of Indian iron and Midland pig. A good deal of 
comparatively cheap Indian iron is going to Scotland. 
Except for supply to customers north of the Tweed, makers 
fixed minimum prices stand: No. 1 Cleveland, 61s. ; 
No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.: and 
No. 4 forge, 57s. 
Hematite.—No change for the better can yet be reported 
in the unsatisfactory state of the East Coast hematite 





department. Producers are encumbered by heavy 
stocks, and the limited output is fully adequate to 
eurrent requirements. Much of the iron accumulated 


at the blast-furnaces is sold, and customers have sub- 
stantial arrears of delivery to accept. Merchants have a 





Council. The plant will include four vertical-spindle 
Stereophagus pumps, two of 1,200 g.p.m. capacity and | 
two of 850 g.p.m. capacity, and two horizontal pumps | 
of the same type of 275 g.p.m. capacity. From the 
Corporation of Cape Town they have also received a 
repeat order for two more pumps of this type. For the 
Reading Co-operative Society they are supplying a 
milk-cooling and storage plant capable of cooling 1,000 


galls. per hour, the storage capacity being 6,000 to 
8,000 cub. ft | 
Messrs. ©. A. Parsons anp Company, Limrrep, 


Heaton Works, Newcastle-on-Tyne, have just received | 
an order for a 20,000-kw. continuous maximum-rating 
turbo-generator set for the Salt River Station, South 
\frica. The turbine will be of the single-cylinder type 


running at 3,000 r.p.m., and will be supplied with 
steam at 400 Ib. per square inch gauge se and 
at a temperature of 750 deg. F. Three-phase current 


will be generated at 33,000 volts, concentric-core con- 
ductors being used on the stator similar to those on the 
sets for Brimadown 


PERSONAL. 


Messrs. AvetiInG anp Porter, Liwitrep, Rochester, 
inform us ti at their board of directors has been recon- 
stituted as and from February 15. The directors now 
are Mr. E. J. Barford (chairman), Mr. T. Aveling (vice- 
chairman and works director), Mr. W. G. Barford, and 
Mr. A. G. Pitta. 

Tue practice of the late Mr. H. D. Wilkinson, who, 
us recorded on page 291 ante, died on February 24, 
is to be continued by his associates, Messrs. Mackness 
and Shipley, Parliament Mansions, Victoria-street, 
London, 8.W.1 


Messrs. PauLine anp Company, Limirep, engineering 
contractors, 26, Victoria-street, London, 8.W.1, have 
announced that Mr. Thomas William Thompson has been 
elected a director of the cor pany 


Mr. A. T. Rrpovt, who for many years has been 
associated with Messrs. Filtrators, Limited, Hazlitt 
House, Southampton Buildings, Holborn, London, W.C.2, 
ss technical sales manager, and latterly as technical 
director, is shortly to take up an appointment with 
Messrs. George Angus and Company, Limited, Newcastle- 
upon-Tyne. Mr. Ridout’s relinquishment of his former 
appointment was marked by a complimentary dinner at 
which a presentation was made by his fellow-directors 
and staff 

Mr. T. 
designer 


Moun 
and 


connection as chief 
the vertical-engine 


has severed his 
works manager of 


department of Messrs. The National Gas Engine Company, 
Limited, Ashton-under-Lyne, and has opened a 
as consulting engineer at 10, Rushford-avenue, 
Manchester. 


Yovene- 


hulme, 


jample supplies of 


| engaged 








free hand as to the disposal of hematite, and are selling 
cheap parcels. Sheffield and Midland customers are still 
in the market, but are seeking further price concessions. 
Sellers base market rates on ordinary qualities at 63s. 6d., 
but customers claim they can shade that figure. 

Foreign Ore.—There is nothing doing in foreign ore. 
Best rubio is in the neighbourhood of 16s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and difficult to dispose of, local users still having 
their own makes. Good average 
qualities are 16s. 6d. delivered here. 

Manufactured Iron and Steel.—In nearly all branches 
of semi-finished and finished iron and steel orders are 
much needed, outstanding exceptions being departments 
on production of constructional steel, which 
are busily employed and have considerable contracts to 
complete. Principal market quotetions are: Common 
iron bars, 102. ; best bars, 107. 10s. ; double best bars, 111. ; 
treble best bars, lil. 108.; packing (parallel), 8i. ; 
packing (tapered), !0/.; steel billets (soft), 5/. 10s. ; 
steel billets (medium), 6/. 12s. 6d.; steel billets (hard), 
71. 2s. 6d.; iron and steel rivets, 11/. 58.; steel ship 
plates, Sl. 158.; steel angles, 8/. 7s. 6d.; steel joists, 
SI. 158.; heavy sections of steel rails, 82. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots; fish plates, 
121. 108. ; black sheets (No. 24 gauge), 8/.; and galvanised 
corrugated sheets (No. 24 gauge), 9/. 15s. 

Serap.—Scrap is plentiful and slow of sale. 
cast iron is 36s. ; heavy cast iron. 40s. to 42s. 6d. 
nery metal, 45s., and heavy steel, 35s. 

Imports of Iron and Steel.—-Imports of iron and steel 
to the Tees from foreign ports and coastwise are decreas- 
ing. Last month 14,471 tons were unloaded as com- 
pared with 16,726 tons in January and only 5,150 tons 
in the pre-war February of 1914. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—Though a more cheerful outlook 
prevails in industry generally, the local heavy trades, 
particularly those devoted to the production of raw and 
semi-finished materials, are not making the headway 
desired. Unemployment amongst steel-workers is still 
substantial; it is, in fact, greater than that obtaining 
before the Christmas stoppage. Orders now being 
booked are mostly for small tonnages, and manufacturers 
are anxiously awaiting the turn in the tide when business 
will be more plentiful, thus enabling plant to be operated 
on @ more remunerative basis. Forward buying at 
present appears out of the question, users being content 
to take a sufficient quantity to cover immediate needs. 

Only in isolated instances is speculative buying taki 
Depression, though not so firmly jeer Llneron 


Weakness is manifest in the demand for basic scrap and 
ferro-alloys used in steel-making. Quietude also prevails 
in the manufacture of railway rolling-stock. The over- 
seas call is restricted, though signs of a reopening of 
business relations with this district are discernible in 
one or two directions. India is only taking a moderate 
tonnage as compared with that market’s gross require- 
ments of a few years ago. As a result of decreased 
activity at shipbuilding yards the amount of marine 
steel, forgings, and castings being transported from this 
area is less substantial. The flow of contracts in the 
machinery and medium branches of local industry is 
more enco ing, and, judging by the number of 
inquiries in circulation, further headway is expected. 
Makers of electrical equipment, who for a long time have 
maintai production at a satisfactory level while 
other sections have been experiencing a decline, are still 
enjoying good trading conditions. Centres specialising 
in the manufacture of motor-cars are consistent customers 
in high-class steels and fittings, while the market abroad 
shows signs of opening out. Though a little too early 
to judge, the forthcoming season in agricultural machi- 
nery and implements promises to be better than the 
last. Makers are already receiving inquiries from farmers 
and nurserymen. Definite improvement is apparent in 
the tool trades. The first beneficial results from the 
Anti-dumping Duties are beginning to be felt. Inquiries 
for tools are being received from distributing houses 
which formerly purchased a large proportion of their 
supplies from ebeend. The output of hacksaws and 
blades shows expansion, while engineers’ hand and 
machine tools are in better demand. 


South Yorkshire Coal Trade.—The coal position 
generally has undergone little change. Business on 
export account has been maintained at recent volume, 
but weakness exists in certain grades of fuel. The 
demand for coal for home bunkers does not reach a very 
high level, though an early improvement seems probable. 
There is a stronger call for industrial fuel. Before 
normal consumption is attained much leeway has to 
be made up. ne demand for small coal leaves much to 
be desired. A reduced quantity is going to the textile 
trades, but washed smalls are in demand by electricity 
undertakings. The housecoal market is far from 
buoyant. Stocks are increasing at colliery sidings and 
depots, and merchants have no difficulty in meeting 
demands. The coke market is a shade firmer. Foundry 
and furnace sorts are steady. Gas coke is firm at 2%s. to 
25s. per ton f.o.b. at Humber ports. Quotations :— 
Best branch hand-picked, 26s. 6d. to 27s. 6d.; Derby- 
shire best house, 22s. to 23s.; Derbyshire best brights, 
198. to 20s. 6d. ; screened house, 19s. to 20s. 6d. ; screened 
house nuts, 14s. 6d. to 15s. 6d.; Yorkshire hards, 16s. to 
18e.; Derbyshire hards, 16s. to 18s.; rough slacks, 
8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 
4s. 6d. to 5s. 6d. 


Carpirr, Wednesday. 

The Coal Trade.—Considerable interest has been 
aroused by a majority decision of the South Wales coal- 
owners in regard to the Coal Mines Act, 1930. They 
have decided to recommend the Government to repeal 
Part I of the Act which deals with the production, 
supply and sale of coal. While the majority of coal- 
owners are in favour of a discontinuance of the Act, 
those representing 96 per cent. of the output desire that 
a voluntary scheme should be entered into as was the 
case in 1928 to 1930, and that State interference should 
be eliminated. In the meantime the Welsh coal trade 
has been on rather more active lines owing to the freer 
placing of small orders, which in the aggregate make a 
fairly good volume. The extent of the business is, 
however, still far behind that necessary to place the 
collieries in a comfortable position, and temporary 
stoppages at the pits are still unavoidable, while most 
classes of both large and small are readily available at 
schedule prices. Dry large and nuts, however, are 
booked up and some special brands command above the 
minimum prices. Shipments of coal in the past week 
totalled 339,590 tons, which was 74,000 tons more than 
was shipped in the preceding week, exports to France 
being increased from 99,000 tons to 117,000 tons as a result 
of the removal of the 15 per cent. surtax and the con- 
sequent cheapening of the price of British coal in France. 
New business has, however, been checked to some extent 
by the appreciation in the value of the pound, which has 
had the effect of increasing the cost in France while prices 
on this side remained unaltered. Coal market operators 
have also received a shock by reports that the French 
authorities were only going to issue import licences to 
merchants who agreed to carry supplies in French 
vessels. This would have meant the loss of trade to a 
vast fleet of British ships. Though the matter is still 
somewhat of a mystery, it is understood that the decision 
applies only to small sailing vessels and motor ships 
under French ownership, many of which are laid up 
as a result of the competition of Scandinavian and 
Dutch vessels. 

Coal-Trimming Control—The Cardiff, Penarth and 
Barry coal trimmers are taking a fresh ballot on the 
proposals of the employers that the present system of 
joint control of trimming work should be ended and 
control handed over to the employers. The men have 
been recommended to vote in favour of the employers 
proposals and have resolutions in favour of the 
recommendation. © Newport coal trimmers have 
also agreed to hand over control of coal-trimming work 
to the employers, and the work is in future to be carried 
out by gangs, who will divide their earnings according 
to the work done by each gang, instead of pooling the 
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earnings as is the case at present. 
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Guiascow, Wednesday. 

Scottish Steel Trade.—There is no change to record 
yet jn the state of the Scottish steel trade, and only a 
very moderate demand is reported. Business in all 
classes of material is very restricted, both on home and 
export account, as consumers are not very confident of 
the future and are not inclined to commit themselves 
anv distance ahead. Makers of black steel sheets are 
just a little quieter, even in the lighter gauges, but are, 
nevertheless, fairly well employed. The heavier sheets 
are in fair demand, but in galvanised sorts there is 
not much business either for the home market or for ex- 
port. The outlook, in general, is far from bright, although 
there is a quiet confidence that some improvement wiil 
be forthcoming before long. The followi are the 
current market quotations :—Boiler plates, oF per ton ; 
ship piates, 82. 15s. per ton ; sections, 8. 7s. 6d. per ton ; 
black steel sheets, $ in., 77. 158. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 107. 15«. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade have not changed, and 
the demand for bar iron is still very limited. Producers 
of re-rolled steel bars report a very restricted demand 
and a poor return for any orders booked. To-day’s 
market prices are as follows :—Crown bars, 9l. 15s. 
per ton for home delivery and 91. 5s. per ton for export ; 
and re-rolled steel bars. 61. 5s. per ton for home delivery 
and 6/. 2s. 6d. per ton for export. 

Scottish Pig-Iron Trade—In the Scottish pig-iron 
market there is still no improvement to report, and there 
are no signs of any change for the better. This is not to 
be wondered at, since it is stated that during the last 
week of February no less than 3,750 tons of pig-iron 
arrived in the Clyde—2,750 tons from India and 1,000 
tons from England. Prices are maintained at last week’s 
level and are as follows :—Hematite, 68s. 6d. per ton, 
delivered at the steel works; and foundry iron, No. 1, 
7zs. per ton, and No. 3, 69s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, March 5, only amounted to 90 tons. 
Of that total 70 tons went overseas and 20 tons coast- 
wise. During the corresponding week of last year the 
figures were 96 tons overseas and 16 tons coastwise, 
making a total shipment of 112 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—No change has yet been noted 
in the north-western iron and steel and heavy engi- 
neering industries as a result of the operation of the 
new tariffs, and there is a general adherence to the belief 
that the original 10 per cent. tariff will prove insufficient 
to bring about any material improvement in trade. One 
of the few sections which may benefit is the light casting 
trade. As has been the case for several weeks, conditions 
are extremely difficult in the foundry iron trade, pur- 
chasers being inclined to buy only on the hand-to-mouth 
principle. 

Steel Plant to be Dismantled.—Any faint hopes which 
may have been entertained in the Manchester district 
of the reopening of all or a portion of the extensive steel- 
making, heavy engineering, and armament works of 
Messrs. The English Steel Corporation, Limited, formerly 
under the control of Messrs. Armstrong, Whitworth and 
Company, Limited, at Openshaw, Manchester, have been 
dispelled by the announcement that Messrs. Thos. W. 
Ward, Limited, of Sheffield, have been entrusted with 
the work of dismantling more than 40 acres of the 
works. During the war years fully 15,000 employees 
were engaged at the works, but after the termination of 
hostilities business declined steadily, and the works were 
closed down more than two years ago. It is understood 
that the crucible steel and small tools departments 
adjoining, which employ between 600 and 700 men, are 
unaffected by the decision. 

New Orders.—Motor manufacturers continue to secure 
useful new orders, one of the most important in the last 
few days being a repeat order received by Messrs. Crossley 
Motors, Limited, of Gorton, Manchester, for oil-engined 
motor omnibuses for Hong-Kong. Messrs. Robinson and 
Kershaw, Limited, of Manchester, are to supply ironwork 
required in connection with the roofing of new baths at 
Islington for the Manchester Baths Committee, and 
Messrs. J. Booth and Sons, Limited, of Bolton, are 
making steel louvred doors for the Manchester Corpo- 
ration’s new Queen’s Park electric sub-station. Messrs. 
Ferguson, Pailin, Limited, of Manchester, are supplying 
5,600-volt switchgear and other equipment for the 
sub-station. The Manchester Waterworks Committee 
have placed an order with Messrs. The Stanton Iron 
Company, Limited, for 4-in. spun pipes. At Bury, 
Messrs. Charles Walmsley, who have in hand extensive 
contracts for clients in France and Newfoundland, are 


erected at Purfleet by Messrs. The Thames Board Mills, 
Limited. Several hopeful inquiries, it is understood, 
were received by Mersey-side representatives at the 
British Industries Fair from Continental manufacturing 
firms for sites for the establishment of branch factories 








Fire at an Exectric Farm.—The power house and 
®xperimental workshops on Mr. R. Borlase Matthews’ 
well-known all-electric farm at Greater Felcourt, East 
Grinstead, were completely destroyed by fire on 
undreds of pounds worth of 
‘ge was done, and a great deal of valuable electro- 
arming equipment and experimental work was lost. 
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NOTICES OF MEETINGS. 


INSTITUTION OF 





EtectricaL Enoreers.—London 
ment, W.C.2., “The Bypath Automatic Telephone 
System,” by Mr. J. W. Moffatt and Mr. K. B. Baldwin. 
North-Eastern Centre: Monday, March 14, 7 p.m., 
Armstrong College, Newcastle-on-Tyne, ‘‘ Future Pro- 
gress in Electrical Measuring Instruments,”’ by Dr. C. V. 
Drysdale. North Midland Centre: Tuesday, March 15, 
7 p.m., Albert Hall, Cookridge-street, Leeds. 
Lecture. ‘‘ Everyday Uses of Electricity,’’ by Professor 
J. K.Catterson-Smith. North Western Centre : Tuesday, 
March 15, 7 p.m., College of Technology, Manchester. 
“Some Notes on Oil Circuit-Breaker Design and Per- 


formance,” by Mr. H. Pearce and Mr. T. T. Evans, and 
in London, on Thursday, March 17, 6 p.m., Victoria 
Embankment, W.C.2, with ‘‘ Faults, and their Clearance 
on Large Networks,” by Mr. R. O. Kapp and Mr. C. G 
Carrothers. London : Friday, March 18, 6.30 p.m., Meter 
and Instrument Section Meeting. ‘Is the British Stand- 
ard Specification for Meters too Stringent ?” by Mr. G. F. 
Shotter and Mr. A. W. Barham. “Special Tariff Pre- 
ayment Meters,” by Mr. E. Fawssett. ‘Is the Cali- 
ration of Watt-Hour Meters with their Transformers 
Desirable ?* by Mr. A. J. Gibbons and Mr. W. Holmes. 

Junior Institution oF ENGIneERS.—To-night, 7.30 
- 39, Victoria-street, S.W.1, “The Manufacture of 

rge Astronomical Telescopes,”” by Mr. C. Young. 

Royat Instirvtion.—Saturday, March 12, 3 p.m., 
Albemarle street, W.1, “‘ The Electron,’’ by Lord Ruther- 
ford. Friday, March 18, 9 p.m., ““Gamma Rays,” by 
Lord Rutherford. Saturday, March 19, “ The Electron,” 
by Lord Rutherford. 

InstTITUTE OF TRaANSPORT..-Monday, March 14, 
5.30 p.m., Institution of Electrical Engineers, Victoria 
Embankment, W.C.2, Joint Meeting with Institution of 
Railway Signal Engineers. ‘Colour Light Signals in 
Relation to Multiple Aspect and Manual Block Signal- 
ling” by Mr. A. F. Bound. Tuesday, March 15, 6 p.m., 
Informal Meeting. “Is the Speed Factor Detrimental 
to the Economic Development of Transport ?”’ by Mr. F. 
Godin. 

INSTITUTION OF MECHANICAL ENGINEERS.—Graduates 
Section, London : Monday, March 14, 6.45 p.m., Storey’s- 
gate, S.W.1. Annual Lecture. “The Strength and 
Behaviour of Steels at High Temperatures,” by Dr. W. H. 
Hatfield. Southern Branch: Wednesday, March 16, 
7.15 p.m., University College, Southampton. ‘ Motor 
Vehicle Design, with Special Reference to Six-Wheeled 
Suspension,” by Mr. T. Thornycroft. Midland Branch : 


Engineer’s Club, Manchester. “‘ The Film Lubrication of 
the Journal Bearing,”” by Mr. R. O. Boswall. London : 
Friday, March 18, 6 p.m., Storey’s-gate, 8S.W.1. ‘ The 
Machinability of Steel as indicated by its Macrostructure,” 
by Mr. F. E. Robinson and Mr. C. T. Nesbitt. 


INSTITUTION 


“Recent Progress made in Plants for the Purification 
and Re-Utilisation of the Water for Swimming Baths, 
by Mr. W. A. Hoveman. 


BrapForRD ENGINEERING Socrety.—Monday, March 14, 


7.30 p.m., Technical College Bradford. ‘ Hints on the 
Ins tion and Running of Electric Motors,”’ by Mr. 
R. D. Ball. 

InstrruTte oF Merats.—Scottish Local Section : 


Monday, March 14, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Annual General Meeting. ‘Some Notes on 
Condenser Tubes and Their Packing,”’ by Mr. J. Sterling. 
“Non-Ferrous Alloys in Marine Engineering—Some 
Recent Developments,” by Dr. J. W. Donaldson. North- 
East Coast Local Section : Tuesday, March 15, 7.30 p.m., 
Armstrong College, Newcastle-on-Tyne. Annual General 
Meeting. “ Refining of Copper,” by Mr. R. D. Burn. 
Birmingham Local Section : Thursday, March 17, 7 p.m., 
Chamber of Commerce, New-street, Birmingham. | 
“The Extrusion of Metals,”’ by Mr. R. Genders. London 
Local Section : Thursday, March 17, 7.30 p.m., Society of 
Motor Manufacturers and Traders, 83 Pall Mall, S.W.1, 
“The Efficiency of Testing Methods,” by Dr. H. J. 
Gough. 

INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
March 14, 7.30 p.m., First Avenue Hotel, High Holborn, 
W.C.1. “The Transportation and Storage of Goods 
in the Factory,” by Mr. C. Macbeth. 

Royat Socrety or Arts.—Monday, March 14, 8 p.m., | 
John-street, Adelphi, W.C.2. Howard Lecture. “ Oil 
Engine Traction ” (Lecture II), by Mr. A. E. L. Chorlton. 
Wednesday, March 16, 8 p.m. “Hydrogen and its 
Uses,” by Dr. E. F. Armstrong. 

British AssociaTION OF REFRIGERATION.—Tuesday, 
March 15, 5.30 p.m. Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. “The Ditton Laboratory. (1) 
Gas Sto Investigations; (2) E imental Hold,” 
by Dr. C. West and Dr. A. J. M. Smith. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 15, 7.15 p.m. Junior Institution of 
Engineers, 39, Victoria-street, 5.W.1. ‘‘ Private Genera- 
ting Plant versus the Grid,” by Mr. R. 8. Whaley. 

InsTITUTION OF WELDING ENGINEERS.—North- Western 
Branch: Tuesday, March 15, 7.30 p.m. College of 
Technology, Manchester. ‘“‘The Welding of Copper 
Plate with the Oxy-Acetylene Flame,” by Mr. L. C. 





Percival. London: Thursday, h 17, 7.45 p.m. 
Institution of Mechanical Engineers, Storey’s-gate, 
8.W.1. “The Are Welding of Structural Steel,’’ by 
Dr. J. H. Paterson. 





Students Section : To-night, 6.15 p.m., Victoria-Embank- | 


Faraday | 


| SHEFFIELD METALLURGICAL ASsOocIATION .—Tuesday, 
March 15, 7.30 p.m. 198, West Street, Sheffield. “‘ Modern 
Magnet Steel Casting,’’ by Mr. J. Swan. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Wolver- 
hampton Centre : Tuesday, March 15, 7.30 - Engin- 
eering Club, Wolverhampton. ‘* Motor Cycle Progress— 
Past, Present, and Future,” by Capt. H. D. Teage. 

Socrety or Guass TecHNoLocy.—Tuesday, March 15, 


8.15 p.m., Imperial Hotel, Birmingham. Council 
Meeting. Wednesday, March 16, 2.30 p.m., The 
University, Birmingham. “The Reaction between 
Calcium Carbonate and Silica,” by Mr. W. Maskill, 


Dr. G. K. Whiting, and Prof. W. E. 8. Turner. “The 
Effect of Furnace Gases upon a Commercial Lead 
Oxide Glass,” by Dr. J. H. Partridge. ‘‘ Volatilisation 
from Potash-Lead Oxide Glasses and its Bearing on the 
Corrosion of Glass-Melting Pots,” by Mr. E. Preston 
and Prof. W. E. 8. Turner. “ A Study of the Volatilisa- 
tion of Glass. The Behaviour of the Soda-Silica Glasses,’’ 
by Mr. E. Preston and Prof. W. E. 8. Turner. 

InstrruTIon oF Nava Arcutrects.—Annual Meeting. 
Wednesday, March 16 to Friday, March 18, 10.30 a.m. 
Royal Society of Arts, John-street, Adelphi, W.C.2. 
For programme see page 291 ante. 

Instrrution oF Crivm Enorveers.—Wednesday, 
March 16, 6 p.m., Great George-street, 8.W.1. Informal 
Meeting. “ Possibilities of Reducing Heat-Losses in 
Circulating Water in Power-Stations,” by Mr. I. V. 
Robinson. Manchester and District Association: Wed- 
nesday, March 16, 6.45 p.m. Manchester Literary and 
Philosphical Society, 36, George-street, Manchester. 
“Some Aspects of Dock and Harbour Maintenance 
Works,” by Mr. C. M. Marsh. Yorkshire Association : 
Thursday, March 17, 7.30 p.m. Hotel Metropole, 

s. “Increases in Filtration Capacity, Barnsley 
Waterworks,” by Mr. W. G. Lees. 

Norts-East Coast InstrruTion OF ENGINEERS AND 
SurpsuiLpEers.—Graduates Section: Wednesday, March 
16, 7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. “* Modern 
Shipbuilding Practice,” by Mr. N. M. Hunter, Jr. T'ees- 

ide Branch : Thursday, March 17, 7.30 p.m. Cleveland 
Scientific and Technical Institution, Middlesbrough. 
“ Rivets,” by Mr. R. Boardman. 

RoyaL METEOROLOGICAL Soorery.—Wednesday, 
March 16, 7.30 p.m., 49, Cromwell-road, South Kensing- 
ton, S.W.7. Lecture. “Soil Physics in Relation to 
Meteorology,” by Dr. B. A. Keen. 

InstITUTION OF PropucTION ENGINEERS.—-Glasgow 
Section. Thursday, March 17, 7.20 p.m. Institution of 





Thursday, March 17, 6.30 p.m., Grand Hotel, Bir- 
mingham. “Gas Furnaces,” by Dr. Walter. North- | 
Western Branch: Thursday, March 17, 7.15 p.m., 





a 


Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘Works Costing Relative to 
Production,” by Mr. W. McFarlane. 


Royat Sanrrary Lnstrrute.—Friday, March 18, 
4.40 p.m., South Western Hotel, Southampton. “ Re- 
modelling and Re-construction of Drainage in the 


Borough,” by Mr. 8. G. Stanton. Saturday, March 19, 
9.45 a.m., Pier Pavilion, Royal Pier, Southampton. 
“The Development of Southampton Docks,” by Mr. 


| M. G. J. McHaffie. 
or Sanitary EnGINEERS.—Monday,|° ~ "| yon 


March 14, 7 p.m., Caxton Hall, Westminster. S.W.1, | 


Socrety or CHemicaL [NpusTRY, CHEMICAL ENGIN- 
EERING Group.—Friday, March 18, 6.45 p.m., Chamber 
f Commerce, New-street, Birmingham. Joint meeting 
with Birmingham Section. ‘“‘ Some Characteristics of 
Nickel and its Alloys,” by Mr. W. R. Barclay. 

InsTITUTE OF FuEL.—North-Western Centre: Friday, 
March 18,7 p.m. Engineers’ Club, Manchester. ‘‘ Com- 
plete Gasification in Vertical Retorts,”” by Mr. T. A. 
Tomlinson and Dr. M. Barash. 














NozzLes FoR MetTertne Arr: ErratumM.—We regret 
that, by a printers’ error, the term /h was omitted from 
the formula for the discharge of air given at the bottom 
of the first column on page 299, ante. In its correct form 
the formula reads as follows : 

/ ms 
~~ S 


the symbols having the significations previously stated. 


Q = 0-148M28 J/Ad,? Sh Ib. per sec., 


Tue Lare Mr. Davip Cor.—The sudden death of 
Mr. David Coe, at Palma de Mallorca, Spain, on February 
2: last, removes from our midst a civil engineer who 
had spent many years in Mexico, where he was engaged 
on the construction of railways. Born on September 
2), 1862, he served a pupilage of five years, from 1874 to 
1879, under Mr. John Snape, engineer of the Powell 
Duffryn Coal Company, Absteee, South Wales. In 
1879 he was appointed assistant engineer in the con- 


| struction department of the Alexandra Docks and Rail- 


way Company, Newport, Mon., and continued to occupy 
that position until 1893. In this latter year he proceeded 
to Mesiee to take up the appointment of assistant 
engineer on the Interoceanic Railway, then under con- 
struction. Three years’ later he became chief assistant 
engineer and was placed in charge of the reconstruction 
and maintenance of the permanent way. In 1899, he 
was made resident engineer on the southern division 
of the National Railway of Tehuantepec, then being 
reconstructed. After serving several years as divisional 
engineer, he was appointed chief engineer of the railway 
in 1904, a position he occupied until 1908. In 1911, 
Mr. Coe was appointed resident engineer on the construc- 
tion of the projected National South Eastern Railway of 
Mexico, from ta Lucrecia (Vera Cruz) to Campeche, 
Yucatan. He continued to occupy this position for a 
number of years, but eventually returned to his native 
country, and settled at Honzocd, Cardiff. Mr. Coe 
became an associate member of the Institution of Civil 
Engineers on February 3, 1891, and was elected to full 
membership on December 22, 1903. 
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THE BLASHILL RING-LOCK WIRE-FENCE MACHINE. 
CONSTRUCTED BY MESSRS. DAVY BROTHERS, LIMITED, ENGINEERS, SHEFFIELD. 
(For Description, see Page 309.) 
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Fic. 1, Operatine Store or MACHINE SHOWING FEED Gears. Fie. 2. Finishep-Fence CorLeR AND Marin Drive. 
Fie. 3. Rina Lock 
LAUNCHES AND TRIAL TRIPS. 
(‘IRSZYN Single -screw cargo and passenger steamer 
for service between Gdynia, Poland, and Finland Lens 
Standard engine rial trip, February 18 Main dimen 
sions, 243 ft. 6 in. by 35 ft. 6 in. by 2 ft Built by 
Mewars. Nakskov Shipyard, Limited, Nakskov, Denmark 
for Messrs Przedsiebiorstwo Panstwowse Zegluga 
Volaka Cidynia, Poland 
Roval Pacts Paddk passenger steamer for 
ervice on the River Thames from London to Margate 
and Rameagat: triple-e «pansion engine arranged 
liagonally launched, February 24 Main dimensions 
30 ft. 0 im. byw 36 ft. 6 in. byw 11 ft. 6 in Built and 
engined by Messrs. Cammell Laird and Company 
Limited, Birkenhead, for Messrs. The General Stean 
Navigation Company, Limited, London 
Fie. 4. Front or Macutne anp Wrre-Suprty System. 
Tue Mecuanics or Surrrtine Sanp ERRATUM 
In connection with our report of Doctor C. F. Jenkin’'s d : i 
recent lecture at the Royal Institution, on page 288 Evectric Power Surrpty tn YorksHtRE.—Incor-| country. A map of England in colours is also included, 


of our last issue, we regret that we did not state quite 
correctly the condition necessary to avoid arching, in 
connection with the horizontal thrust of sand. As this 


involves the only essential part of his apparatus, Doctor | 


Jenkin points out that the necessary condition is that the 


»orated with the report of the directors of The Yorkshire | the explanations on this being also in the three 
tlectric Power Company for the year ending December | languages. The report proper of the Company shows that 
31, 1931, is an attractive folder, entitled “The Heart | 208,507,620 units were sold in 1931, against 194,995,000 
of Industrial England.’ This gives, in English, French, | units in 1930. Copies of the report and its accompany!ng 
and German, particulars of the area served by the com-| folder, together with any further information desired 


depth of the sand must be small compared with the| pany and a brief account of the natural resources and | may be obtained from the General Manager, The York 
length of the wall on which the force is measured 





characteristics of the district and of the adjoining | shire Electric Power Company, 36, Park-place, Leeds 
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THE PROPERTIES OF STEAM. 
Ir is to be feared that those responsible for 
securing from Dr. Max Jakob, of the Reichsanstalt, 
the masterly course of lectures, on Steam Research in 
Europe and in America, which he delivered last May 
in the hall of the Institution of Civil Engineers, 
must have been greatly disappointed with the attend- 
ance. The unfilled hall was far from complimentary 
to the lecturer, who would probably have faced a 
much more numerous audience had the scene 
been Manchester, Newcastle, or Birmingham. At 
these centres of industry, steam engineering is of 
relatively greater interest and importance than it 
now is in the Metropolitan area. Fortunately, 
the reprint of the lectures which appeared in our 
columns last year makes it possible for those who 
for reasons of distance, or other considerations, were 
unable to attend the course, to make good the 
omission, and to benefit by a review of the present 
position of steam research by an authority of 
unquestionable competence, both from the theoreti- 
cal and from experimental points of view. This 
permanent record was, in any case, highly necessary 
as no mere auditor could be expected to master at 
the one hearing much more than one-quarter of what 
the lecturer presented to him. 

The difficulty of the researches, with which Dr. 
Jakob dealt, is made very evident by the length 
of time over which they have extended without 
as yet securing any general agreement about final 
figures. Water, according to Professor H. E. 
Armstrong, ‘“‘is the most protean of compounds 
and has properties which are altogether special.” 
It is to these special properties that much of the 
difficulty of securing a general agreement is to be 
attributed. In the first place, water almost satisfies 





the alchemist’s dream of a universal solvent. It 
attacks nearly every material which has been used 
for containing vessels, and it turns out that an 
extraordinarily small percentage of impurity may 
mask completely some of the properties of the 
pure fluid. The older text books assured us that 
superheated steam could not persist in the presence 
of water, but direct observation has shown that 
visible droplets may have quite a long life when 
suspended in superheated steam. This anomaly 
is generally attributed to the droplets having in 
solution some impurity either original or acquired. 
It is, of course, well known that at a given tempera- 
ture the vapour pressure of a solution is always 
less than that of the pure solvent. 

The most remarkable instance of the effect of 
small impurities in water is to be found at the critical 
point. In this connection we think exception may 
well be taken to some observations made in a paper 
read at the World Engineering Congress at Tokio in 
1929, by Messrs. Davis and Keenan. These authors 
asserted that Callendar’s measurements, *‘ though 
valuable,’’ were not of high enough precision “ to 
distinguish between an isothermal with a flat seg- 
ment and the very slightly curved isothermal which 
the accepted theory would predict in this region. 
We therefore,” they continued, “see no reason for 
abandoning the traditional point of view as to what 
happens at this critical point.” 

Now, the fact remains that Callendar’s experi- 
mental disproof of the traditional view is quite 
independent of the precision of his measurements. 
If any ordinarily ‘* pure” organic liquid is heated 
some 50 deg. above its critical point and then 
watched whilst it cools, the whole mass is seen to 
be traversed by striae passing from one end of the 
tube to the other, and near the critical point rapid 
fluctuations in density are made evident by opales- 
cent effects. Finally, just as the critical point is 
reached the whole tube fills with a dense fog, which 
is followed by the appearance of a meniscus and the 
separation of the liquid and vapour phases. With 
impure water quite similar appearances can be ob- 
served, but if special precautions are taken to secure 
purity, the phenomena change completely. The 
meniscus disappears and reappears without a trace 
of turbulence or opalescence. The absence of the 
latter phenomenon would of itself almost suffice to 
discredit the traditional theory, since the mathe- 
matical investigations of Einstein and Smoluchowski 
show that this opalescence arises from minute 
changes of density, which must inevitably arise at 
the critical point if the ordinary theory is valid. 

Moreover, the important fact remains that when 
the temperature was raised above 374 deg. C., at 
which the meniscus disappears, Callendar was still 
able to trace a line or band of demarcation between 
the contents of the upper and lower sections of 
his tube. Further, he found that whilst the two 
varieties could be mixed by agitating or inverting 
the tube, they separated out again into two distinct 
portions when given time. 

All these observations, it will be noted, depend 
in no way on precise measurements, any more than 
does the distinction in colour between sky and sea. 
New and more precise measurements may quite 
conceivably involve corrections in the specific 
volumes which Callendar attributed to the liquid and 
vapour phases at temperatures of more than 374 
deg. C., but his purely qualitative observations suffice 
to show that at this temperature the specific volume 
of the vapour is not the same as that of the fluid. 

Planck in his Thermodynamics defines the critical 
temperature as that at which the specific volumes 
of two phases become equal, and remarks that, from 
a purely mathematical point of view, every sub- 
stance must have three critical temperatures corre- 
sponding respectively to the solid-liquid, the liquid- 
gas, and the gas-solid combinations. These critical 
temperatures, he continues, will not always be 
real, and Callendar’s work seems to establish very 
definitely the fact that in the case of water there is 
no critical temperature at 374 deg. C., although in 
a silica tube the meniscus vanishes at this tem- 
perature. If, however, his claim that water, in 
equilibrium with its vapour, always contains in 
solution its own volume of the latter, is valid up to 
380-5 deg. C., this temperature may be critical in 
the sense of Planck. Water is, perhaps, the one 








fluid which can be obtained in a state of perfect 
purity, but to maintain this condition is far from 
easy. 

In his lectures Dr. Jakob gave a very generous ap- 
preciation of Callendar’s work, and stated that over 
a wide range his views seemed to correspond with 
reality. One of the points on which he differs from 
Callendar is in the value of the specific heat at zero 
pressure. Callendar was of opinion that the varia- 
tion in this with changes of temperature was so 
small that it might be neglected. On the other hand, 
deductions from the Harvard and Munich experi- 
ments indicate that the function in question increases 
from about 0-44 at 0 deg. C. to more than 0-51 at 
550 deg. C. It may, perhaps, be noted that so far 
no direct measurement of this quantity has been 
made. The values given above are the result of an 
extrapolation, and whilst they may be correct, it 
would certainly be interesting and valuable to have | 
them confirmed by direct experiment. Possibly | 
spectroscopic methods may provide a_ practicable 
procedure. 

The description of these spectroscopic methods of 
determining specific heats constituted one of the 
most interesting sections of Dr. Jakob’s course. 
They have, he stated, provided the most reliable 
values yet found for the specific heats of some of the 
permanent gases. Here again, however, the pecu- 
liar properties of water, so stressed by Professor 
Armstrong, seem to have presented, to spectro- 
scopic determinations ot the specific heat of steam, 
obstacles, which have not yet been overcome. 

Physical considerations seem to demand that, as 
Callendar claimed, the molecules of steam at zero 
pressure must be represented by H,O. If, for ex- 
ample, we had one molecule of steam in a cubic cen- 
timetre of air at normal temperature and pressure, 
the partial pressure of this molecule would be sensibly 
zero. If, as Perrin has claimed, dissociation is effected 
solely by radiation, any compound molecule such 
as, say, H,O, would soon be broken up into two 





molecules of H,O, and it would then, in all proba- 
bility, be hundreds of years before the two met again 
and attained the opportunity of re-associating. At 
normal temperature and pressure there are about 


2-7 10° molecules in a cubic centimetre of air, 
and though each molecule makes about 5 10° 


collisions per second ,it would take ages for any one 
molecule to meet any other which might be specified. 
If, therefore, water vapour at zero pressure 
consists of single molecules, it would seem that 
any variation in the specific heat with changes of 
temperature can be due only to an absorption of 
radiation. Possibly this is too extreme a view, 
since in a recent issue of Nature the claim is made 
that at about 140 deg. C. the molecule of CO, 
changes from a bent to a straight form in which all | 
three atoms lie in a line. Even so, however, | 
this change may well be due to an absorption of | 
radiation 
Callendar concluded that at 380-5 deg. C., and | 
the corresponding “saturation pressure,” the vapour | 
phase ceased to exist. Perhaps some confirmation 
of this hypothesis is to be found in the extraordinary 
solvent powers of super-critical steam, which has | 
been the subject of vecent studies by Professor C. J. | 
Nieuwenburg at Delft. On exposing a strip of | 
boiler plate containing 0-2 per cent. of silica to 
steam at a pressure of 250 atmospheres and at a/| 
temperature of 390 deg. C., the whole of the silica | 
was leached out in the course of 10 days. Callendar, | 
it will be remembered, found that the silica tubes, 
with which his observations in the critical region | 
were made, were somewhat rapidly attacked, and | 
that it was only with new tubes and with water | 
containing less than one part in 10,000 ot dissolved | 
air that reliable observations could be made. 
Callendar’s equation of state is based upon the | 
view that the defect of the specific volume of steam | 
is due to molecular co-azgregation. That this is| 
something more than an hypothesis seems clear | 
from the experiments on supersaturation made by 
C. T. R. Wilson in 1897. The nuclei on which his 
** mist-like "’ condensation occurred cannot well have | 
been other than compound molecules. It is, of 





course, conceivable that the “internal pressure,” | 
to which Van der Waals attributed defects of | 
volume, may also exist, but, if so, it would seem to | 
be unimportant at ordinary temperatures, and his 
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equation of state based on this hypothesis fails 
entirely to represent the phenomena at the critical 
point as actually observed. Callendar’s revised 
equation is, of course, open to the objection that the 
term 6, generally known as the co-volume, is 
negative, and can thus have no physical inter- 
pretation. The new form proposed for the co- 
aggregation volume is criticised by Professor A. W. 
Porter, since it tends to infinity as the pressure 
increases. There would thus seem to be room for 
modifications not open to these objections, but we 
are in entire agreement with Dr. Jakob’s statement 
that he considers “this theory to be the most 
important and successful conception in the whole 
field of steam research, and that our best course will 
be towards its further improvement.” 


ELECTRICAL PRODUCTION IN 1930. 

A FURTHER series of preliminary reports on the 
fourth Census of Production (1930) was issued in 
the Board of Trade Journal for March 3, last. 
This census, which related to Great Britain, 
covered manufacturing industries, the mining, 
quarrying, building and contracting trades, as well 
as the productive work of public utility under- 
takings and of the central and local government 
departments. The figures presented are subject 
to amendment, as some of the returns are incorrect 
and others are still outstanding. It is not consi- 
dered, however, that any alterations, which may 
subsequently have to be made, will greatly affect the 
results or the deductions that may be drawn from 
them. The figures published enable comparisons 
to be made with the census of 1924, but, as the 
basis is mainly one of values and as it is admitted 
that prices fell generally during the intervening 
period, some care is necessary in performing this 
exercise. Writing as engineers, it seems strange that 
industrial statistics should so frequently be presented 
in this way, as although turnover is valuable and 
profits no less important, the amount of business 
actually transacted is, after all, the main criterion 
of activity. 


This warning is particularly important in con- 
sidering the electrical engineering industry, which is 
one of the trades dealt with in the issue of the 
Board of Trade Journal, to which we have just 
referred. It is common knowledge that this 
industry has been making substantial progress, 
yet that fact is not immediately evident from the 
figures given, while the large increase in output 
is minimised rather than exaggerated by the way 
in which the figures are presented. For instance, 
the value of the electrical generating plant produced 
in 1930 was 1,910,000/., compared with 2,100,000 
in 1924, a result which is partly explained by the 
incomplete returns for the former year and partly 
by a falling off, from 1,075,0001. to 557,0001., in 
the value of direct-current generators. Again, the 
value of motors, other than railway and tramway 
motors, fell from 4,050,000/. to 3,779,0001., though 
it is evident from other considerations that the num- 
ber must have increased. It would have been 
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1930, but contract work increased from 4,625,000. 
to 6,108,0001., though this latter figure is under. 
stated, since firms engaged solely in this class of 
business are now assigned to the building trade. 
In addition, 5,449,0001. of other goods, mainly 
non-electrical machinery and uninsulated copper 
wire, were recorded on the schedules, compared 
with 2,706,000/. in 1924. 

The information given with regard to the disposal 
of all these products is of interest at the present 
time. Ofthe 19,112,000l. worth of electric wires and 
cables produced 4,546,000/. was exported, compared 
with 4,477,000/. in 1924, while of the 2,589,000/. of 
primary batteries 163,000/. worth were dispatched to 
foreign markets, compared with 124,000/. six years 
earlier. Generally speaking, the value of the goods 
exported increased from 13,113,000/. in 1924 to 
14,445,0001. in 1930, while the net imports rose 
from 2,802,000/. to 4,612,000/. Of the latter totals, it 
would appear that about 2,070,0001. and 1,690,000/. 
respectively related to goods, in respect of which 
the home market was more in the hands of home 
producers in 1930 than in 1924. It is to be hoped 
that recent legislation will act as a stimulus in the 
right direction on both these sets of figures. 

The electrical industry, however, is not only a 
producer of plant, but a producer of energy. The 
statistics of the Electricity Commissioners unhappily 
show that even if the amount of electricity con- 
sumed as power in 1930 was not actually less than 
in 1924 the rate of increase, owing to the continued 
trade depression, has considerably slowed down. 
On the other hand, the report we are now considering 
indicates very clearly the tendency of manufac- 
turers to substitute electricity drawn from the 
public mains for private plant, in their own works or 
tactories. 

For instance, while the horse-power of such 
plant ordinarily in use in the year 1924 was 
34,754, in 1930 it had fallen to 16,032. The out- 
put of the electric generators driven by it had 
similarly decreased from 22,434 kw. to 9,391 kw., 
and the horse-power of the electric motors supplied 
from private stations had fallen from 47,966 h.p. 
to 22,167 h.p. On the other hand, the horse-power 
of motors driven by purchased electricity had risen 
from 112,392 h.p. to 212,841 h.p. Even taking into 
account the effect of the depression in the textile 
industry, where for well-known reasons private 
plant is preferred, the change-over that has thus 
taken, and is taking, place is worthy of notice. This 
is emphasised by the fact that of the 204,200,000 
kw.-hours used for all purposes in factories in 1930 
185,100,000 kw.-hours was purchased. Unfor- 
tunately, in the Census of 1924 information as to 
the quantity of electricity used was not required 
compulsorily, but firms owning 68-4 per cent. of 
the generators in use in the trade and 64-4 per cent. 
of that of the motors driven by purchased electricity 
stated voluntarily that 38,100,000 kw.-hours were 
generated and 67,100,000 kw.-hours were purchased 
in that year. These figures therefore, bear out the 
deduction that more electricity is being purchased 
and less privately generated. 








better, therefore, if values could have been adjusted | 
to some common basis, as then the progress that has 
been made would have been evident instead of being 
obscured. 

Bearing this in mind, the increase in the total | 
value of electrical machinery and apparatus from 
61,630,000/. in 1924 to 71,827,000/. in 1930 may be 
considered highly satisfactory, while one at least 
of the increases, that from 728,000/. to 2,589,001. | 
for primary batteries is so striking as to deserve some 
explanation, especially as the value of the accumu- 
lators produced fell from 3,524,000. to 3,160,000/. | 
Electric wires and cables, which may perhaps be | 
described as the staple product of the industry, | 
rose from 18,580,000. to 19,112,000/., while the 
increases from 284,000/. to 973,0001. in heating 
equipment, and from 141,000/. to 331,000I. in cooking 
apparatus, are interesting indicitions of progress. 
The same remark applies to the 303,000/. of totalisa- 
tor apparatus and the 459,000/. of fittings for over- 
head lines, though comparative figures for 1924 
are not available in these cases. The amount of 
electrical goods “ produced in other trades” such 
as magnetos and wireless apparatus, which in 1924 


| 


Finally, it may be stated that the average number 
of persons employed rose from 150,610 in 1924 to 
180,820 in 1930, the increases in the operative and 
administrative staffs being 18 per cent. and 30 per 
cent. respectively. The male operative staff 
increased by 12 per cent. and the female operative 
staff by 32 per cent. On the other hand, the 
value of the net output per person employed fell 
from 2191. to 218/. 

NOTES. 

PERMANENT BurLpine DispLay iN LONDON. 

Up till the present, it has been necessary for any- 
one who wishes to examine the latest types of build 
ing material or fittings to go to the makers’ works 
or showrooms. Such a procedure may prove 
expensive both in time and money if any consider- 
able number of firms has to be visited, and it has been 
felt for some time that a permanent central exhibi- 
tion of materials and fittings would be very desirable. 
Such exhibitions already exist in Germany and the 
United States, and at a luncheon held on Monday 
last, it was announced that arrangements had been 





amounted to 3,050,000/., is not vet available for 


made to open a similar exhibition in Bond-street. 
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The exhibition will be known as the Building Centre, 
and in explaining the objects of the scheme at the 
luncheon, Dr. Raymond Unwin, the President of the 
Royal Institute of British Architects, pointed out 
that the aim of the organisers was to provide a 
centre of information as well as a collection of 
samples. The centre was designed to be of value to 
the general public as well as to architects and manu- 
facturers, and it was hoped that it would also afford 
an opportunity for foreign visitors readily to 
examine the latest British developments in building 
practice. The building is approximately 140 ft. 
long by 35 ft. deep. The lower ground floor will 
be devoted mainly to sample exhibits of sanitary 
and similar wares, building materials, and heavy 
goods. Specially fitted rooms, such as kitchens 
and bathrooms, will be exhibited on the ground 
floor, together with lighting fittings, metal work, 
marbles, sculpture, and tiles and terra-cotta work. 
The consulting room for visitors will be on the 
same floor, together with a research bureau exhibit. 
The first floor will, in general, be devoted to some- 
what smaller samples, with a further exhibit of 
lighting fittings, and a library with waiting and 
writing rooms. The second floor will consist of a 
gallery for periodical exhibitions, banquets and other 
special purposes. The centre will be open free all 
the year round, and it is proposed to vary the dis- 
plays constantly to avoid any approach to a museum 
atmosphere. A feature of particular interest is 
that any specially noteworthy example of British 
craftsmanship, such as the bronze gates recently 
exported to Delhi, will, in future, be exhibited at 
the centre before shipment. The library will con- 
tain a selection of foreign architectural books 
and periodicals. The centre, which will be opened 
in June next, is supported by the Councils of the 
Royal Institute of British Architects and the 
Architectural Association, and the Board of Directors, 
under the chairmanship of Mr. Maurice E. Webb, 
consists of a number of distinguished architects. 


Roap anp Ram. 


Various motor organisations, numbering 21 in 
all, and including the Royal Automobile Club, the 
Automobile Association and the Commercial Motor 
Users’ Association, have submitted to the Minister 
of Transport, a Memorandum which forms a reply 
to the Memorandum which was submitted by the 
Main Line Railway Companies a few weeks ago. The 
motor organisations, which are naturally very 
critical of the position taken up by the railway 
companies, contend that “‘ the real cause of decline 
in railway traffics in recent years has been the 
industrial and trade depression.” Probably no one 
would dispute that the decline has been largely 
due to this cause, but it cannot usefully be con- 
tended that motor competition has not also been an 
important factor. The Memorandum admits this 
by implication, when it says that the “decline 
can be traced primarily to the inherent inability of 
the main line railway to meet the ever-growing 
demands of the public for wider traffic facilities.” 
It is to be feared that the controversy on this subject 
has not been free from overstatement on both sides, 
and it is difficult to see that any useful purpose is 
served by contending in one and the same document 
that the decline of railway traffics is primarily due 
to the inability to meet certain demands, and that 
the real cause of the decline is bad trade. The 
Memorandum is on sounder ground when it points 
out that railway passenger traffic between the 
years 1923 and 1930, the years selected by the 
railway companies, decreased by only 5 per cent. 
on the Southern Railway as compared with 22 per 
cent. and 24 per cent. on the northern lines. It 
points out that motor competition is at least as fully 
developed in the area served by the Southern Rail- 
Way as elsewhere, and suggests that the 15 per cent. 
decline in passenger traffic due to motor competition 
claimed by the railway companies, is an over- 
statement. The point is a fair one, but the relatively 
favourable position of the Southern Railway 
probably owes a good deal to its Continental traffic 
and the development of its electrification. Turning 
to goods traffic and taking comparative figures over 
a longer period than that chosen by the railway 
companies, that is comparing 1913 and 1930, the 
document states that railway receipts under this | 


heading increased by 66 per cent. for a decline of 
9 per cent. in the total weight transported. This 
leads to the contention that the financial position of 
the railway companies is largely due to failure to 
reduce their expenditure. While in 1913 the pro- 
portion of expenditure to receipts was 63 per cent., 
in 1930 it was 80 per cent. This again is a fair point, 
but no reference is made to the burden of labour 
costs and labour regulations which has been imposed 
on the railway companies largely for political reasons, 
and from which the road traffic industry is to a great 
extent free. It is such matters as this which the 
railway companies refer to when they suggest that 
correspondingly heavy burdens to those they them- 
selves carry should be placed on their competitors. 
Certainly one may agree with the Memorandum in 
its suggestion that the line of progress does not lie in 
imposing new heavy burdens on any industry, and 
if the railway companies could be given the freedom 
ot their competitors, there is little doubt but that 
they would be satisfied. It is very doubtful, 
however, if such a thing is within the range 
of practical politics. Finally, the document states 
that the motor transport industry through licences 
and petrol duty now contributes 59,000,000/. a year 
in taxation, which is sufficient to pay road costs 
and leave nothing for the ratepayer to meet. 
Apart from the fact that this figure probably does 
not cover the cost of traffic control on the roads, 
the point does not meet the objection of the railways 
as ratepayers. The 59,000,000/. is not applied to the 
roads, and the railways are still paying for the tracks 
used by their competitors. The Memorandum 
brings out more clearly than ever the necessity for 
a proper economic examination of the relation 
between road and rail, and accentuates the unsatis- 
factory and incomplete nature of the Final Report 
of the Royal Commission on Transport, which we 
criticised from this point of view in January of last 
year. 


THE STANDARDISATION OF FILE AND Rasp SIZEs. 


The last standard list of files and rasps issued by 
the File Manufacturers’ Association, King-street, 
Sheffield, was brought into operation in 1915. In 
the ensuing seventeen years, it has become increas- 
ingly evident that some measure of simplification 
was desirable, and British and American file manu- 
facturers have now agreed on a new list in which 
the number of standards has been greatly reduced. 
The list, which is authorised and published by the 
Cutlers’ Company, came into operation on the first 
of the current month, and it is anticipated that 
German manufacturers, who have already been in 
negotiation with British and American makers, will 
eventually adopt it as theirstandard. It may also 
be noted that file manufacturers in Austria, Czecho- 
slovakia, France, and Sweden, have expressed cordial 
approval of the principles underlying the new list, 
and it may be anticipated that these countries will 
also ultimately adopt it, making the list widely 
international. As some indication of the simpli- 
fication which has been affected, it may be mentioned 
that there are only nine sizes of flat, hand, half- 
round, square and round files, as against thirty in 
the 1915 list. Similarly, the listed sizes of three 
square files have been reduced from thirty to eleven, 
and marked reductions have also been effected in 
the number of sizes of other types of files and of 
rasps. It is appreciated that, in certain instances, 
special sizes may be required, and such unlisted 
sizes will be made to order and charged at the price 
of the next higher size listed. 





THE DISCOVERY AND PROPERTIES 
OF THE ELECTRON. 


At the Royal Institution, on Saturday, February 
27, Lord Rutherford, F.R.S., delivered the first 
of a course of four lectures on theelectron. He said 
that it was now nearly 35 years since the discovery 
of the electron as one of the entities which entered 
into the structure of matter. This lapse of time 
made it possible to see in true perspective, the growth 
of ideas which had led to the discovery and the parts 
played in it by various investigators. Looking back, 
it seemed clear that the year 1895 might be regarded 





as the dividing line between the new and the old 
physics. It was in that year that Réntgen detected 





the X-rays, a discovery which provided a powerful 
tool for investigating the structure of atoms, mole- 
cules and crystals, but what was still more important 
was the impetus it gave, leading to two epoch- 
making discoveries, that of radioactivity by Bec- 
querel, in 1896, and of the electron by Sir J. J. 
Thomson, in 1897. This was followed by the 
recognition of the importance of these particles in 
matter, a study in which so much was owed to 
Sir J. J. Thomson. 

These two discoveries had a profound influence 
on the development of science, giving us methods 
of attacking the problem of the structure of matter, 
with regard to which we had now fairly definite 
general ideas, and also fairly clear ideas concerning 
the mechanics of radiation. Owing to the clues thus 
provided, it had proved possible, moreover, to 
unravel the nature of spectra, a problem which 20 
years ago seemed unsolvable. On the practical side, 
the electron valve provided the means not only 
of rectifying currents, but of magnifying almost 
without limit minute currents and voltages, as was 
daily exemplified in broadcasting. 

As in the case of other discoveries, the ideas that 
led up to the detection of the electron could be 
traced back for a period of at least 50 years. We 
had just celebrated Faraday’s discovery of electro- 
magnetic induction, but Faraday was also a pioneer 
in the path which led to the electron. He experi- 
mented in 1838 on vacuum tubes though, owing 
to the imperfect pumps at his disposal, he could not 
reduce his pressure below some 3 or 4 mm. of mer- 
cury, and he obtained his discharge from a frictional 
electrical machine and not from a coil. Neverthe- 
less, he ncted many strange effects and discovered 
the Faraday dark space. Nothing more was 
possible with the means at his disposal. Geissler 
introduced a mercury pump and got down to pres- 
sures of less than one millimetre, and Sprengel, some- 
what later, devised another form of mercury pump 
which was that mainly used in the “ seventies ” 
by Crookes, de la Rue, and Spottiswoode. The 
consequent improvement in vacua made possible 
the discovery of the striations, of the Crookes dark 
space, and of the sudden change in the appearances 
which occurred when the stage now known as a 
cathode-ray vacuum was reached. Using tubes 
made by Geissler, Plucker, in 1849, got down to 
fairly low pressures and discovered the effect of a 
magnetic field on the discharge. Hittorf’s work 
dated from 1860, and the more this was studied the 
greater was the appreciation of the fineness of his 
work, which in some matters anticipated that 
of Crookes by nearly 20 years. Hittorf was the 
first to observe the stream of cathode rays, and 
concluded that the effects were what would be 
expected if the rays were thin weightless threads 
of current. He also observed the striations, and, in 
1869, succeeded in getting vacua so high that the 
discharge would not pass. He also noted that when 
the cathode rays passed through a gas they made it 
conductive. A little later, Varley concluded that 
the cathode rays consisted of negatively charged 
particles shot out from the electrodes. Goldstein, 
however, noting that the rays cast a shadow, 
maintained that they were some form of light. The 
work of Crookes was marked by greater care and 
precision than that of any of his predecessors, 
and he had an extremely lucid way of explaining 
his results. His work, in fact, might be regarded as 
marking the division between the old and the new 
school of physicists. 

He devised new methods of measuring his vacua, 
and fully realised that the free paths of particles in 
his tubes were as great as the tube diameter. He 
showed that the rays could be brought to a focus 
and that, when thus concentrated on a piece of 
platinum foil, they had marked heating effects. 
He also made a special] study of the phosphorescence 
produced when the rays were directed on to different 
substances, a matter which has also been carefully 
observed by de la Rue. 

In his next lecture, Lord Rutherford said he 
would begin a discussion of the modern develop- 
ments. 
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ASSOCIATION OF TECHNICAL | ‘ry tinig: and special fatre wae the ropes 
f i » 
INSTITUTIONS. At the afternoon meeting on Friday a report on 
THe annual meeting of the Association of Tech-| “ Policy in Technical Education,” which had been 
nical Institutions was held at the Leathersellers’| prepared by a joint committee of the Association 
Hall, St. Helens-place, London, E.C., on Friday | and of the Association of Principals of Technical 
and Saturday, February 26 and 27. The pro-| Institutions, was presented by the chairman, 
ceedings opened with a reception by the Master| Mr.J.Cameron Smail. After reviewing the position, 
and Wardens of the Worshipful Company of Leather-| this report recommended that technical colleges 
sellers, after which the chair was taken by Mr. J. 
Cameron Smail, in the absence of the retiring 
president, Sir Philip Nash. Sir John Dewrance 
was then elected president for 1932, and, after 
taking the chair, delivered a short address, in the 
course of which he suggested that there were many 
directions in which research could assist education. | 
It was difficult to teach a pupil concentration, and | 
that difficulty varied both with the individual and }ment. Continuation classes should be linked up 
with the subject in which instruction was being | with technical colleges, and the number of full-time 
given. After a time memory was an assistance in| senior day technical courses should be increased. 
the performance of tasks, especially when these |The provision of junior technical schools as an 
tasks were of a mechanical nature. Education| alternative to secondary education should also be 
itself, however, never became automatic, and great | extended. 
progress would be achieved if mnemonic methods| [¢ was further recommended, that young persons 
could be generally taught. should be kept in active touch with the educational 
system until the age of 18, and that compulsory 
| attendance at day continuation schools should be 
|organised by specific trades, industries or occupa- 
that in its earlier days Canada was concerned | tions for the country as a whole. Facilities should 
almost exclusively with agriculture and lumbering, | be provided to enable workers in small urban 
and only gave employment in those industries or| and rural areas, who could not obtain suitable 
in others that depended on their development. All| technical education locally, to proceed to centres 
the shops had their apprenticeship systems, the | for short intensive full time courses. A national 
result being men with an excellent general training. | scheme of technical scholarships should be provided 
With the rapid increase of population that had | for full time day courses, and the system of national 
occurred during the past quarters of a century | diplomas and certificates should be encouraged and 
Canada had, however, become a manufacturing | extended, as should the examination system of the 
country, with the result that the apprenticeship | City and Guilds of London Institute. Improved 
system had been largely abandoned and a demand | accommodation for technical education was essen- 
had arisen for technical education facilities. This | tial, and plant and equipment should be maintained 
education had developed along two lines, that of | on up-to-date lines, adequate allowance being made 
the University type and, more recently, that given | for obsolescence. The provision of proper library 
in technical or, as they were called, vocational | facilities should receive greatly increased attention. 
schools. The latter for some years had been carried | In opening the discussion, Mr. C. Coles said that 
on by means of night classes for those employed | an increase in the facilities for part-time day educa- 
during the day, but at present most large centres | tion was most important, and a national movement 
had both day and evening classes. In the Province | working through the employers’ associations should 
of Ontario, for instance, there were in 1929-30/| be inaugurated to provide it. It was also essential 
893 full-time and 194 part-time teachers engaged on | that technical education should be organised on a 
day work, the average attendance of pupils being | regional basis. The presence of 318 local education 
9,463, while in the night classes there were 1,486 | authorities would not help us to compete with the 
teachers and 44,431 pupils. A relatively small | foreigner. Mr. F. H. Harrod remarked that careful 
number of the pupils studied engineering as such, consideration was necessary before this report 
but nearly all took some kind of shop work, mecha- could be adopted, especially as nobody respon- 
nical drawing and physics, with such fundamental | sible for the administration of education had yet 
subjects as arithmetic and algebra. Requirements| been consulted. For instance, regional control, 
for admission were the same as those for the ordinary | which had already been adopted to a considerable 
secondary schools, and the pupils were usually | extent, was mainly a question of finance and there- 
between the ages of 14 and 18. The schools gave | fore a matter for the administrators. Mr. George 
# good education in the various trades, to a certain | complained of the lack of co-operation between 
extent replacing apprenticeship training, though|commercial colleges and secondary schools. In 
the work was not done on a production basis, and | fact, in some places, the latter were establishing 
no knowledge of shop methods was gained. competitive classes. On the other hand, Dr. J. F.S8. 
As regards higher education, there were engi-| Ross considered that administrative bodies were 
neering departments in the Universities of British| not the proper people to formulate a policy for 
Columbia, Alberta, Saskatchewan, Manitoba,| technical education. He felt, however, that the 
Toronto, McGill, Nova Scotia and New Brunswick, | Committee had fallen between two stools. As a 
and these courses usually extended over four years | picture of current practice it was inadequate, and 
from matriculation. From the point of view of|as a statement of policy it was too elaborate. It 
numbers, the largest institution was that at Toronto, | did not go far enough on the subject of advanced 
which at present had 880 students in engineering | full-time specialised classes leading to a university 
und architecture, or 12 per cent. of the total| degree, while recruitment was inadequately dealt 
registered. Courses leading to a bachelor’s degree | with, though it was of extreme importance. 
were offered in civil, mining, mechanical, chemical, 
electrical and metallurgical engineering, and an 
effort had been made to have the first year’s work 
in all departments as nearly the same as possible, so 
that when the student had a little better acquain- 
tance with the nature of engineering he could move 
from the course in which he was registered to another 
more suited to his needs. The object was not 
to manufacture specialists, but to give a good 
groundwork. 


body representative of all the education authorities 
affected, so that no student should be debarred by 
administrative difficulties from attending 
classes as he desired. Co-operation between tech- 
nical colleges, university colleges and universities 
should be encouraged, so as to secure co-ordination 
and to minimise overlapping of staffs and equip- 


A paper on “Technical Education in Canada,” 
by Professor R. W. Angus, was then read by Briga- 
dier-General Magnus Mowat. The author stated 





On Saturday morning an address on the report on 
“ Education for Salesmanship ” was delivered by Sir 
Francis Goodenough. In the course of his remarks, 
Sir Francis said that they did not want this docu- 
ment to be a monument, but a living force. He 
was, therefore, glad to inform them that a consider- 


| Chambers of Commerce and Parents’ Associations, 
as well as by the Sales Managers’ Conference and 

In the course of the discussion, attention was 
called to the excellent equipment of the Calgary 
Provincial Technical College, which possessed a | 
separate workshop building 400 ft. long by 100 ft. 
wide. In this institution there was more insistence 
between 


on production on commercial lines than on labora- 


operation 





should be administered on a regional basis by a| 


such | 


representatives of industry and commerce with a 
view to stimulating the latter. 

As regards the report itself, he wanted to empha- 
sise the real urgency of the problem dealt with, 
and especially to record the opinion that a sound 
general education was of more value than early 
specialisation. It was vital to commerce that 
young men of the highest character and ability 
should be employed. He hoped that their Associa 
tion would co-operate with employers in devising 
some properly-planned system of recruitment, and 
with this should be combined some scheme of just 
promotion. Another way in which co-operation 
would be useful would be in assisting part-time 
teachers to present their subject better, and in 
bringing full-time teachers into contact with 
business. Special attention should be paid to the 
teaching of languages as a living speech of living 
people, and to giving instruction in the science of 
commodities. 

In opening the discussion, Mr. R. T. Todd 
remarked that the whole subject of the report 
required more and more publicity, and he was 
supported by Mr. J. Ramsbottom, who thought 
that employers’ attitude was not so much one 
of opposition as of apathy. On the other hand, 
several speakers held the view that the fault was 
not allon one side. In one case only 20 public school 
boys had offered themselves for 17 places, and 
of these only five approached the necessary 
standard. Mr. A. Williams was of opinion 
that too little was done to make the occupants 
of junior commercial posts realise the importance 
of the work carried out in the higher positions. 
This could be overcome by technical institutions 
arranging courses for those actually engaged in 
business. Several speakers called attention to the 
lack of encouragement offered to students to perfect 
themselves in foreign languages, though the import- 
ance of this knowledge had been emphasised in the 
report, while complaints were made that employers 
were often reluctant to release those who had 
succeeded in obtaining scholarships. 

A paper on “ The Teaching of Modern Languages 
in Technical Colleges ” was then read by Mr. P. G. 
Wilson, who said that the cultural justification for 
the inclusion of modern languages in any course of 
education was that it not only provided a body of 
knowledge, but facilitated contact with the mentality 
and literature of a foreign people. The utilitarian 
reasons were that both the business man and the 
scientist needed a foreign language to enable them 
to carry on their work and to keep in touch with 
what was going on abroad. In order to learn a 
language, the student must believe he was capable 
of learning it, and not be shy to speak it. Both 
these ends could be achieved by a sympathetic 
attitude on the part of the teacher. The class must, 
as far as possible, “echo life,” and there must 
| be plenty of action, idiom and gesture, as the latter 
assisted the memory and eliminated that British 
solidity which hindered the learning of a language. 
Grammar should be approached through English. 
and by pointing out that every sentence read in 
|a foreign language contained a lesson in grammar. 
| The quickest and surest way to obtain ease in 
reading was to base the teaching on the spoken 
language, and then to provide suitable texts. 
Translation was mainly of importance in the first 
stages to assist comprehension of the text, and to 
explain the grammar. Teachers should not onl) 
know the language, but have made a study of the 
economic sciences and the trade of foreign countries. 





the International Association of Commercial Educa- | 
tion. They would also be pleased to hear that the | the year 1920 as the basis of comparisons. 
President of the Board of Education was considering | 
what steps could be taken to implement the report. | distinctly lower than the average for 1930, w! 
What was wanted, however, was still closer co-| that of Freight Rates was roughly the same. The 
educational authorities and | level of these indices is, however, some 20 per cent. 


THE ENGINEERING OUTLOOK. 


X.—MARINE ENGINEERING. 


‘THE prosperity of marine engineering is naturally 
dependent on that of the shipbuilding industry. 


able amount of attention would be given to the | Shipbuilding activity, in turn, is normally governed 
subject during the summer by such bodies as| by the position of shipping. The year 193] started 


| with a further steady decline in shipping freights 
| from the already abysmally low levels of 1930. The 
following Table I shows the course of events taking 


The average of Time Charter Rates for 1931 7 
while 
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lower than in 1913, so that while the revenue of 
shipowners per unit of service rendered is distinctly 


TaBLE I.—Index Numbers of Shipping Freights and 
Time Charter Rates. 


Date. ‘ | 
Time Charter | Freight 
Rates. tes. 


1921 36-3 37-6 
1922 26-6 29-7 
1923 21-6 28-4 
1924 23-2 29-6 
1925 22-0 25-3 
1926 24-5 28-0 
1927 24-9 27-8 
1928 22-4 25-8 
1929 24-7 24-9 
193U 17-7 19-1 
1930- 
January 19-2 19-6 
February 19-4 18-9 
March 19-4 18-1 
April 19-9 19-4 
May 19-9 17-1 
June 15-4 18-3 
July 16-4 18-0 
August 16-4 20-6 
September 18-4 20-2 
October 18-2 
November 20-2 
December 14-9 21-0 
1931 
January 14-9 20-6 
February _— 19-3 
March 13-7 19-7 
April 12-4 19-9 
May 13-1 20-6 
June 13-1 18-8 
July 13-4 18-3 
August 12-7 18-7 
September 12-7 18-4 
October .. 17-9 21-6 
November 16-4 21-8 
December 16-4 21-2 
1931 (average) 14-2 19-9 


less than before the war, the main items of costs 
stand at approximately double the pre-war level. 
The cause of low freights has been the keenness of 


Tasie LI.—Jdle Tonnage. (Chamber of Shipping of the 
United Kingdom). 








. No. of Net 
Date . Ships. Tonnage 
1921-— 
January 614 940,604 
April 1,165 1,707,271 
July 25 1,023 1,852,412 
October 25 742 1,296,236 
1922- 
January | 712 1,307,593 
April 1 484 836,619 
July 1 583 1,112,332 
October 1 456 824,624 
1923 
January ] 403 709,224 
April 1 $21 546,555 
July 1 ue 372 709, 102 
October | 395 755,101 
1924— 
January 1 317 629,763 
April 1 255 410,356 
July 1 310 470,073 
October 1 278 333,820 
925 
January 1 332 
April i 312 
July 1 430 
October 1 359 574,364 
1926 
January 1 259 407,664 
April 1 248 359,848 
July 1 518 859,739 
October 1 311 371,057 
927 
January 1 230 364,874 
April 1 168 239,681 
July 1 202 420,164 
October 1 176 272,839 
1928 ‘ 
January 1 212 371,674 
April 1 234 363°355 
July 1 233 495,866 
october I 207 415,399 
929— 
January | 166 329,771 
April 1 141 236,242 
roe Be : 145 381,158 
CLO De on 6 n 7 
october 122 265,997 
January 1 - ’ 167 360,000* 
April 1 416 918,000 
July 1 370 935,000 
; eee l 365 1,002,000 
93 ,002, 
January 1 541 1,593,( 
: ,593,000 
April 1 ; 1 920 000 
July 1 2,044,000 
olerover 2'089,000 
932— sipihis 
January 1 - 1,966,000 


* All ports. 


competition due to the surplus tonnage available 
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surplus has been present since the war, and is now 
aggravated by the deepening world depression in 
the course of which the tonnage of idle shipping in 
this country alone has mounted from 200,000 tons 
| to two million tons, as will be seen from Table IT. 

| Most of this idle tonnage is, however, compara- 
tively efficient, and would not be by any means un- 
employable under normal trading conditions. As 
long as this large fleet remains idle, there is, there- 
fore, a great potential damper on any revival of 
shipbuilding activity, the recent course of which is 


shown in Table ITI. 
Tasie II].—Shipbuilding. Great Britain and 
Ireland. 


Vessels under 





Vessels Vessels | Construction 
Commenced. Launched. | (At end of 
| Quarter). 
ae Index ndex = Index 
ey i913 | $ rome | (2018 Ton 1913 
es = 100. = = 100. _ = 100, 
1913— 466,582 100 483,038 100 | 2,002,699 100 
Qtrly. 
Average 
1927— | 
Ist Qr.| 579,839 124-3 | 127,747 | 26-4 |1,216,932 | 60-8 
2nd ,, | 437,112 | 93-7 | 268,545 | 55-6 |1,390,388 | 69-4 
3rd_,, | 370,073 | 79-3 | 355,542 | 73-6 (1,536,416 | 76-7 
4th ,, | 377,492 | 80-9 | 498,550 |103-2 |1,579,718 78-9 
1928— 
Ist Qr.| 341,843 | 73-3 | 406,726 | 84-2 |1,440,842 | 71-9 
2nd ,, | 278,983 | 59-8 | 403,168 | 83-5 |1,202,610 | 60-0 
3rd ,, | 244,591 | 52-4 | 387,572 | 80-2 |1,089,760 | 54-4 
4th 431,758 | 92-5 | 245,875 | 50-9 |1,242,794 | 62-1 
1929— | 
Ist Qr.| 362,358 | 77-7 | 289,834 | 60-0 |1,357.375 | 67-8 
2nd ,, | 428,400 | 91-8 | 392,888 | 81-3 /1,453.906 | 72-6 
3rd _,, | 360,087 | 77-2 | 369,445 | 76-5 |1,448,355 | 72-3 
4th ,, | 499,020 [107-0 | 472,938 | 97-9 |1,560,254 | 77-9 
| 
1930— 
Ist Qr.) 426,570 | 91-4 | 344,699 | 71-4 |1,614,993 | 80-6 
2nd ,, | 230,466 | 49-4 | 468,023 | 96-9 |1,392,063 | 69-5 
3rd | 160,714 | 34-5 | 378,585 | 78-4 |1,116,746 | 55-7 
4th ,, | 131,995 | 28-3 | 296,843 | 61-5 | 908,902 | 45-4 
| | | 
1931— 
Ist Qr.| 33,000 | 7-1 | 146,000 | 30-2 | 694,000 | 34-7 
2nd ,, 23,000 | 4-9 | 170,000 | 35-2 | 556,000 | 27-8 
3rd ,,| 39,000 | 8-4 | 80,000 | 16-6 | 417,000 | 20-8 
4th ,, | 105,000 | 22-5 | 71,000 | 14-7 | 401,000 | 20-0 


The decline in 
in in 1930, continued until the third quarter of 1931, 
by which time the flow of orders had almost ceased. 
It is difficult to say how much can legitimately be 
read into the slight recovery during the last two 
quarters. At least, the effect upon “ tonnage under 
construction ’’ has been to bring the figure by the 
end of 1931 to one quarter of that which prevailed 
at the beginning of 1930. Meanwhile, tonnage 
launched declined by nearly one million tons to the 
lowest level ever recorded since Lloyd’s Register 
was first compiled in 1888. 

Turning to the marine engineering industry itself, 
it is not surprising to find, with such a background 
among its sister industries, a picture of unrelieved 
depression. The number of workpeople insured 
against unemployment on the registers of the 
marine engineering industry has again declined 
to almost the lowest level recorded, after the 
slight spurt in 1929 and 1930. Unemployment 
has increased three times, with the result that 
|employment has fallen to some 75 per cent. of the 
| low record previously established in 1926, the year 
| of the General and Coal Stoppages. The comparative 





TasiLe 1V.—Marine Engineering. Total Employment. 


Date Nos. | Nos. Un- Nos. 

. Insured. | employed. | Employed. 
| July 23, 1923 65,540 14,844 50,696 
| 5» 28, 1924 65,930 10,751 55,179 
y» 27, 1925 61,220 13,450 47,770 
| 26, 1926 58,030 16,774 41,256 
25, 1927 57,130 7,514 | 49,616 
23, 1928 55,030 | 7,874 47,656 
22, 1929 58,450 | 6,211 53,239 
, 24, 1930 60,070 9,347 50,723 
, 26, 1931 55,240 26,224 29,016 


| aia 
| figures for recent years, compiled from the official 
| statistics of the Ministry of Labour, are given in 
| Table IV. 

This terrible reduction in activity is reflected in 


t | the small aggregate launchings already noted, which | 
to carry an ever-diminishing volume of trade. This | were due to the smaller export of both ships and | 


“tonnage commenced,” which set 
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marine engines as well as to the contraction of the 
demand of British shipowners. The particulars of 
exports of British marine engines in recent years 
are given in Table V, below. 


Taste V.—U.K. Exports of Marine Engines. 


| 
_ Volume Value. Value per 
Year. Tons. £ Ton. 
| £ 
1913 54,568 2,336,509 | 42-8 
1919 5,850 505,602 | 86-4 
1920 61,904 6,908,868 111-6 
1921 64,994 8,388,849 129-1 
1922 82,842 8,973,552 | 108-3 
1923 38,622 3,122,822 80-9 
1924 22,421 | 1,752,560 78-2 
1925 27,363 2,271,958 | 83-0 
1926 22,830 1,645,076 72-1 
1927 17,620 1,317,685 74-8 
1928 46,508 3,483,472 | 74-9 
1929 52,571 4,032,824 | 76-8 
1930 90,974 6,759,348 | 74:3 
1931 35,121 2,556,838 | 72-8 
' 


The competitive efficiency of British shipbuilding 
and marine engineering is amongst the highest of all 
British industries. That the prosperity of these 
industries has not been greater in recent years is 
due largely to artificial impediments to their progress 
in export markets deliberately created by foreign 
Governments to our disadvantage. 

Economic nationalism, not content with the con- 
struction of ever rising barriers to international 
trade, has caused more direct harm to the shipping 
and shipbuilding industry in some of its most 
pernicious manifestations. For many years now in 
this series of articles the hope has been expressed 
that Governmental subsidies to foreign shipping 
and shipyards would sooner or later be abandoned. 
Year after year they have been continued at enor- 
mous cost to the Budgets of these countries. The 
present crisis should, before it is over, make these 
burdens intolerable and lead to their removal once 
for all. Already there are signs of resources being 
strained, while the depreciation of sterling, added to 
the high efficiency of British shipping, has gone a 
long way to offset the effect of these subsidies. On 
the other hand, the general slowing up of inter- 
national trade, still in progress, is constantly reduc- 
ing the aggregate amount of trade to be carried. 
Perhaps it may be concluded that the relative posi- 
tion of British shipping and shipbuilding is already 
on the mend, and, by the end of the year, there 
may be absolute improvement. The prospects of 
marine engineering should improve accordingly, as 
long as all these hopes are not frustrated by a 
general catastrophe. 


THE INSTITUTE OF METALS. 


THE twenty-fourth annual general meeting of 
The Institute of Metals opened at 10 a.m. on 
Wednesday of this week, in the hall of the Institution 
of Mechanical Engineers, Storey’s Gate, St. James’ 
Park, London, 8.W.1, and was brought to a con- 
clusion in the afternoon of yesterday. The presi- 
dent, Dr. R. Seligman, occupied the Chair at the 
commencement of the opening session. 


REPORT OF THE COUNCIL. 


A brief outline of the report of the Council for 
the year ending December 31, 1931, was read by 
the secretary. The report showed that the member- 
ship of the Institute had risen from 2,160 on 
December 31, 1930, to 2,232 on December 31, 1931, 
an increase of 72. The Council recorded with deep 
regret that deaths had been unusually numerous 
during the year under review. The Institute had 
lost three of its original members, namely, Sir 
Hugh Bell, the Hon. Sir Charles Parsons, and 
Colonel C. T. Heycock, and many other members, 
including Professor A. Barr, Mr. P. Brown, Sir 
Trevor Dawson, Colonel R. Law and Sir James 
McKechnie. Throughout the year active prepara- 
tions had been continued in connection with the 
meeting which, as long ago as 1928, had been 
planned to be held in the United States and Canada 
in the autumn of 1932. Last summer Dr. Foster 
Bain, the secretary of the inviting body—the 
American Institute of Mining and Metallurgical 
Engineers—visited London in order to assist the 
Council in giving final shape to the programme of the 
meeting. At the end of 1931 the disturbed financial] 
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and economic conditions prevailing in Europe and 
America had caused the postponement of the 
meeting, which was to have been held jointly with 
the Iron and Steel Institute. Some emphasis should 
be laid on the fact that the meeting was not aban- 
doned ; it was merely postponed and woull take 
place at the earliest opportunity. In the meantime, 
plans had been set afoot by the Council with a view 
to the holding of the forthcoming autumn meeting 
in London, jointly with the Iron and Steel Institute, 
from September 12 to 15. 

The year 1931 would be memorable in the history 
of the Institute in that it witnessed the publication 
of the Journal in an entirely new form. Since 
January, 1931, the abstracts of the world’s metal- 
lurgical] literature, together with an editorial section, 
had been published monthly, the two half-yearly 
Proceedings volumes consisting entirely of papers 
and discussions. The year’s publications included 
the publication of a third volume containing a 
re-issue, in bound form, of all the abstracts issued 
monthly during the year, together with a full 
index to the abstracts and the Proceedings. In 
the appeal for a central building in London for 
scientific and technical institutions and societies, 
which was issued in February, 1931, to the members 
of each of the constituent bodies, it had been 
stated that options had been secured, for a limited 
period, on a site near Westminster Abbey. It was 
further mentioned that the options on the site 
would expire on June 24, 1931, and that, to complete 
the purchase of the leases, it would be necessary to 
secure 100,000/. in cash by that date. Though a 
considerable response was made, the sum collected 
fell short of that required, and it was decided to allow 
the options in the leases to lapse and to postpone a 
publicappeal until national conditions had improved. 


Honorary TREASURER’S Report. 


In the enforced absence of the honorary trea: urer, 
Mr. John Fry, his report was presented t» the 
meeting by Professor T. Turner, chairman of the 
finance committee. The report showed that the 
income for the year ending June 30, 1931, amounted 
to 6,794/. and the expenditure 7,545/., the excess of 
expenditure over income being 751/. The treasurer 
stated that it was difficult, if not impossible, to 
make a fair comparison of the accounts for 1930-31 
with those of the previous year on account of the 
change which had taken plice in the method of 
issuing the Journal. This had meant something of 
a revclution in the Institute's finances ; printers’ 
bills were now paid monthly, instead of half-yearly, 
and other matters had temporarily dislocated the 
Institute finances. The next set of accounts would 
still not be strictly comparable with the present 
accounts, and would show an apparent considerable 
excess of expenditure over income owing to the 
new method of publishing the Journal. In fact, 
it would not be until the financial year 1932-33 
had ended that the accounts would begin to be 
directly comparable with those of future years. 
It should also be added that the debit balance 
mentioned above had been swollen by a non- 
recurring charge of 248/., representing legal charges 


in connection with the suecessful Income Tax 

appeal. 
ELECTION OF OFFICERS. 

The secretary then intimated that as only 

sufficient nominations to fill the vacancies, an- 


|the scientific and theoretical language employed 
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Henry then proceeded to read his presidential ad- 
dress. In the course of his remarks, he touched upon 
several subjects, but, broadly speaking, his address 
dealt with the application, to industry, of the results 
of scientific research. Sir Henry stated that no 
engineer could be said to be properly equipped for 
his work unless he had some knowledge of metal- 
lurgy. As had so often been said, an engineer 
nowadays was required to deal with such a wide 
range of subjects and problems that his education 
covered so long a period that the age at which he 
could start his actual professional career had been, 
and was still becoming, much later than had 
formerly been the case. This presented difficulties 
in many instances, but undoubtedly, the broad 
base on which engineering training should be built 
ought to include a course of instruction in metal- 
lurgy, both ferrous and non-ferrous. It had been 
said that no great advances had ever been made in 
metallurgical knowledge without a corresponding 
advance in engineering practice taking place. The 
work cf the engineer was facilitated, and in some 
cases revolutionised, by the discoveries of the 
metallurgist. This being so, it was a source of 
gratification to him as an engineer that, during 
the past few years, there had been a very definite 
tendency, on the part of his colleagues in the engin- 
eering profession, to recognise that their interests 
and those of the metallurgists, ran parallel or even 
converged. 

It would be agreed that an ultimate aim of the 
Institute of Metals was to ascertain and to point 
out the uses that non-ferrous metals might have 
for the world generally. Although he fully appre- 
ciated the advantage of pure research, and the 
wonderful and often unexpected results that were 
frequently revealed, he felt that the Institute 
should always keep in view the ultimate goal to 
be reached. At the same time, he would remind 
the so-called practical man that no advance in 
our knowledge of the properties of metals should 
ever be looked upon as useless. We might not be 
able to see any direct application to-day, but such 
knowledge might be invaluable to some future 
investigator. It undoubtedly opened up paths, 
as did the work of a pioneer in any sphere, for those 
who followed after. One of the great problems 
of the day was the linking up of research with the 
practical application of the results obtained. Very 
considerable attention had recently been called to 
this in many directions. In 1922, the late Dr. W. H. 
Maw, in his presidential address to the Institution 
of Civil Engineers, had dealt briefly with this 
question. He pointed out that during the war a 
very large amount of research work had been 
done, and that this was not being used in industry 
as widely as it might be. As recently as September 
last, Mr. A. P. M. Fleming had given an address 
to Section F of the British Association on “ Bridging 
the Gap between the Birth of an Idea and its 
Industrial Applications.” Sir Josiah Stamp, in 
his presidential address to the Institute of Transport 
in 1929, also spoke of this when dealing with 
“ Scientific Research in Transport.” Many other 
writers and speakers had touched on this same 
subject. 

Although the complaints, formerly heard, of 
by the research worker, and of the ignorance of the 
practical user, were not now so much in evidence, 
there was, he believed, still room for these two 





nounced at the last general meeting, had been made, | 
no ballot was necessary, and the following members 
were, therefore, declared to be duly elected for the | 
year 1932-33: as president, Sir Henry Fowler ; 
as vice-presidents, Mr. W. R. Barclay and Dr. H.| 
Moore ; and as members of the Council Mr. M. 8. | 
Gibb, Mr. R. Lloyd Gibbins, Mr. E. L. Morcom, | 
Mr. James Steven, Mr. W. G. Turner, and Mr. 
H. B. Weeks. 


PRESIDENTIAL ADDRESS. 


The preliminary business having been concluded, 
Dr. Seligman, the retiring president, inducted Sir 
Henry Fowler, the president-designate, into the 
chair. A hearty vote of thanks to Dr. Seligman 


having been carried unanimously, Sir Henry Fowler 
announced that the Council had, that morning, | 
elected Dr. Seligman a Fellow of the Institute. 


Sir | 


|in the position of the “ other fellow.” 


individuals to get even closer together. What 
faults there might be were decidedly not all on one 
side. It was still difficult to place oneself wholly 
The mode | 
of expression of scientific and technical reports 
for the use of industry, was however, a maiter of 
urgent practical significance. Consequently, he 
would urge, as had often been done before, that all 
scientific papers and reports should be written in 
the very simplest of language. If any highly 


long. This was the reason why practical tests 
should be put in hand as early as possible, especially 
as many engineering articles required years to test 
out. In 1922, he had heard a suggestion that a 
small quantity of copper increased the corrosion 
resisting properties of steel. He was anxious to 
try this on the smoke-box and ashpan plates of 
locomotives. Some difficulty had been experienced 
in obtaining the material; finally, Sir Robert 
Hadfield had accepted an order for a small cast 
of what was now called copper-bearing steel, and 
the necessary plates had been forthcoming. Owing, 
however, to the relatively long life given by the 
ordinary steel, it was six or seven years before it 
could be said that better results were obtained 
from the new material. Consequently one of the 
objects which a research worker should always 
bear in mind was to get a potential improvement 
put to a practical test as early as possible. 


CORRODIBILITIES OF FERROUS AND Non-FERRovs 
METALS. 


The first paper on the agenda bore the title, 
“The Relative Corrodibilities of Ferrous and Non- 
Ferrous Metals and Alloys, Part III.—Final Report. 
The Results of Three Years’ Exposure at Southamp- 
ton Docks.” It was by Dr. J. Newton Friend, 
and a reprint of it will be found on page 329 of our 
present issue. In the unavoidable absence of Dr. 
Friend, the secretary read a synopsis of the paper. 

Dr. W. H. J. Vernon, who opened the discussion, 
stated that the present paper constituted the last 
of a long series of reports on field tests carried out 
by Dr. Friend. The time was therefore opportune 
for the members of the Institute to express their 
thanks to the author for his patient work, much of 
which was of a pioneer nature. 

Prcfessor T. Turner said that the author had 
stated that Briihl had concluded that a small 
crystalline structure was conducive to most rapid 
corrosion. The work of Briihl, to which reference 
was made, had been done in his (Professor Turner's) 
laboratory over twenty years ago. The paper 
embodying the results obtained* was the first on 
the subject of corrosion to be communicated to the 
Institute. Brithl had not, however, made such a 
definite statement as had been suggested by Dr. 
Friend. He had proceeded by taking two rolls 
of 70:30 brass plate and annealing them at the 
same temperature for different times. As a result, 
the one developed much larger grain structure than 
the other. The plates were then placed in synthetic 
sea-water for fifteen weeks. On immersion, the 
plate of small grain size lost 5 per cent. more weight 
than that of coarse grain size. After twelve weeks, 
however, the reverse took place; the small crys- 
talline plates, which had hitherto corroded faster, 
now commenced to lose weight more slowly than 
the large crystalline plates. Briihl’s sole comment 
on this was that ‘* It would be interesting to ascer- 
tain the reason for such a change.” It was con- 
sequently only correct to say that, in the initial 
stages, material of small grain size corroded more 
rapidly than coarse-grained materials. Further- 
more, it should be pointed out that Briihl had worked 
with 70 : 30 material, whereas Dr. Friend had em- 
ployed 60 : 40 brass. The net result was that further 
information concerning the relative corrosion of 
small and large-grained material was still required. 
An interesting point brought out in the paper was 
that common tin was less affected by the prevailing 
corrosive influences than pure tin. This raised the 
question as to whether some impurity present was 
advantageous in assisting the tin to resist corrosion, 
and it would be interesting to find out if such was 
indeed the case. 

In closing the discussion, Sir Henry Fowler drew 
attention to Fig. 2 in the paper and asked whether 
the shelly faunz, shown adhering to the lead bar, 
were alive or dead, and he also desired to know what 
was their real nature. He then intimated that Dr. 
Friend would reply to the discussion in writing and 





scientific explanations were required, they should 
be put in an appendix, where they could be referred 
to by those properly qualified to appreciate them. | 

The great care taken in research experiments | 
was fully appreciated, but there were cases in which 
the practical results could be properly obtained | 
only in actual commercial use. Not only so, but 
the time required to test ix actual use might be | 





| with “The Properties of Copper in Relation to 


the meeting passed on to the next item on the agenda. 


CopreR AND CoprpER ALLOYS UNDER STRESS. 


The next two papers considered by the members 
constituted Parts I and II of a contribution dealing 








* See ENGIncERING, vol. xcii, page 436 (1911). 




















MARCH ITI, 1932.] 


ENGINEERING. 








Low Stresses. The Effect of Cold-Work, Heat 
Treatment, and Composition.” Part I, by Drs. 
©. F. Hudson and J. McKeown, was entitled 
“ Tensile and Compression Tests under Short-Time 
Loading”; and Part II, by Messrs. H. J. Tapsell 
and A. E. Johnson, “ Creep Tests, at 300 deg. C. and 
350 deg. C., of Arsenical Copper and Silver-Arsenical 
Copper.” The two papers were taken together for 
discussion, Part I being presented by Dr. Hudson. 
This contribution to the proceedings will be found 
on page 310 of our present issue. Part II of the 
paper was read in abstract by Mr. A. E. Johnson, 
who stated that it dealt with the results of creep 
tests on two copper alloys, the first containing 
0-34 per cent. of arsenic only, and the second 
0-31 per cent. of arsenic, together with 0-072 per 
cent. of silver. We intend to reproduce this 
contribution to the proceedings in a future issue 
of ENGINEERING. 

The discussion was opened by Professor D. 
Hanson, who stated that the present investigation 
had witnessed the birth of a new type of heat 
treatment for non-ferrous metals. Metallurgists 
had been given a process for raising the elastic 
limit, or the limit of proportionality, of various 
non-ferrous alloys without greatly affecting the 
ultimate strength or the elongation of the materials. 
The process furnished a method of converting many 
of the non-ferrous alloys formerly used into mate- 
rials of greater engineering utility. In the paper 
by Messrs. Tapsell and Johnson some stress had 
been laid on the influence of silver, and he would 
like to ask them if they had analysed their samples 
for other impurities. The percentage of iron, 
nickel, or other element might vary in the two sets 
of samples, #.e., the silver-free materials and those 
containing silver, and to ensure that as little as 
0-072 per cent. of silver was indeed beneficial it 
was necessary to make certain that there were no 
other elements present likely to interfere with the 
accuracy of the deductions arrived at. 

Dr. Rosenhain said that, when introducing 
Part I of the paper, Dr. Hudson had, somewhat 
apologetically, employed the term “ stiffness” to 
indicate the resistance of a metal or alloy to slight 
plastic deformation. This was not a good term to 
use in that sense and it was desirable to find another 
word to express resistance to plastic deformation. 
He would also like to ask the authors to give some 
consideration to some other alloys of copper, 
namely, the copper-antimony and the copper- 
antimony-arsenic. These possessed interesting 
mechanical properties and might prove to be as 
advantageous as those containing silver. Further- 
more, he agreed with Professor Hanson that it 
was important to make sure that the silver present 
in the alloy was the only element which influenced 
the properties of the material. The next speaker, 
Colonel N. T. Belaiew, stated that the older Sumerian 
implements, down to the period 2,000-2,500 B.c., 
were made of bronze. After this, however, in- 
sufficient supplies of tin had been forthcoming and 
a bar of this period, in the British Museum, had 
shown, on analysis, that the tin had been reduced 
to 0-22 per cent. In addition, however, there 
were present 0-36 per cent. of lead, 0-40 per cent. of 
iron and 0-67 per cent. of nickel. The bar had 
been used as a beam for a balance or as a “ steel- 
yard.” It had been forged and subjected to some 
form of heat treatment. He did not know whether 
the bar contained silicon, but he would like to know 
if its properties would be comparable with some of 
the alloys employed by Drs. Hudson and McKeown. 
The President, in closing the discussion, stated that 
the paper read at the Diisseldorf meeting of the 
Institute, on the properties of locomotive firebox 
stays,* had called attention to the effects of small 
quantities of added elements on the mechanical 
properties of copper. Some reference to the per- 
centage of added silver had been made in the dis- 
cussion and he would like to emphasise that the 
two samples tested, namely, that containing silver, 
and that containing no silver, were identical in all 
respects except for the presence, in the one case, of 
the silver. 

Dr. McKeown, who replied to the discussion on 
Part I of the paper, pointed out that the impurities 
present in their arsenical-copper and silver-arsenical- 








copper alloys, which had also been used for the creep 
tests carried out at the National Physical Laboratory 
described in Part II, were all very low indeed. The 
percentage of iron, &c., present was of the order of 
less than 0-01 per cent. Dr. Rosenhain had com- 
plained of the use of the word “stiffness.” He 
(Dr. McKeown) had suggested this term because 
he was at a loss to find a better. In answer to 
Colonel Belaiew he felt that a copper containing 
the percentage of nickel, lead and iron stated, in 
addition to 0-22 per cent. of tin, would quite pro- 
bably possess mechanical properties approaching 
those of the tin-silicon-copper alloys recorded in 
their paper. Mr. Tapsell stated that, owing to the 
advanced hour, his colleague and himself would 
reply in writing to the points raised in the discussion 
on their paper. At this stage of the proceedings 
the President adjourned the meeting until 2 p.m. 
We intend to deal with the remainder of the pro- 
ceedings in the next and subsequent issues of 
ENGINEERING. 


ANNUAL DINNER. 


In the evening of Wednesday, March 9, the annual 
dinner of the Institute was held at the Trocadero 
Restaurant, the President, Sir Henry Fowler, 
K.B.E., D.Sc., occupying the chair. The toast of 
“The Institute ’’ was proposed by the Minister of 
Transport, Mr. P. J. Pybus, C.B.E., M.P., who 
expressed appreciation of the fact that the work of 
the Institute was of an international as well as a 
national character. He called attention, however, 
to the need for presenting it in a summarised and 
simplified form for the guidance of those engaged in 
the works. In responding, Sir Henry mentioned 
that the presidency of the Institute was held in 
successive years by an academician, a manu- 
facturer and a user, and he thought that was a 
highly satisfactory arrangement. The Institute 
dealt with all metals, except those covered by its 
sister institution, the Iron and Steel Institute, 
ranging in properties from Widia to gold. Dr. W. 
Rosenhain proposed the toast of “The Guests,” 
and in rferring to Colonel Sir Charles Wright, Bart., 
President of the Iron and Steel Institute, mentioned 
the fact that the two institutions were holding a 
joint autumn meeting. He looked forward to a 
repetition of that and to even closer co-operation. 
Sir Frank Smith, K.C.B., F.R.S., responded in a 
brief but felicitous speech and the dinner was 
followed by a dance. 

(To be continued.) 


THE LATE MR. JOHN FIELDING. 

Mr. Joun Fretpinc, who died at Broadszround, 
Upton St. Leonards, Gloucester, on Wednesday, 
March 2, at the age of 82, was the founder of the 
well-known firm of Messrs. Fielding and Platt, Limited, 
and a pioneer in the design and manufacture of gas 
engines and hydraulically-operated machine tools and 
riveters. His connection with the firm extended over 
no less than 58 years, for 50 of which he had played 
a leading part in the conduct of the business. 
John Fielding was born on July 27, 184¥, and on 
leaving school, served a pupilage of six years, from 
1865 to 1871, with the Atlas Iron Works, Gloucester, 
while for three years subsequently he was in charge of 
that firm’s drawing office and was, responsible for 
much of the work carried out in the establishment. 
In 1874 he founded the firm of Messrs. Fielding and 
Platt, and for a time was closely identified with 
Mr. Ralph H. Tweddell in the production of hydraulic 
riveting, flanging, and other machines operating on 
the system devised by the latter. This plant worked 
at a pressure of 1,500 Ib. per square inch, but machines 
operating at lower pressures were also manufactured 
for use in connection with hoists, cranes, and dock 
gates. 
In 1882, the firm began their long connection with 
internal-combustion engines, when Mr. Fielding 
designed and built a two-stroke gas engine, which 
was fitted with electrical ignition. Subsequently, 
however, the four-stroke engine, equipped with tube 
ignition, was developed, the latter system exhibiting 
great advantages over the flame ignition which was then 
generally in use. To begin with, the engine was fitted 
with an ingenious compound valve, comprising a 
main valve of the mushroom type, which opened direct 
into the cylinder, while below it, but on the same spindle, 
was a bush forming another valve, which was kept in 
contact with the disc of the main valve by a spring. 
At the end of the working stroke both parts of the 
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the annular space between the bush and the valve 
chamber, while at the end of the exhaust stroke 
the mushroom valve only lifted, so that the outlet 
port was closed and fresh gases were drawn in through 
the space between the valve spindle and the bush. 
Among notable successes obtained with this type of 
engine, mention may be made of the unit shown at 
the Brussels Exhibition of 1897. This was the fore- 
runner of its modern prototype, the inlet valves being 
above the exhaust valves and throttle governing being 
fitted. Mr. Fielding also carried out a great deal 
of experimental work on bituminous gas plants, and 
was responsible for the design of a steam engine 
running at 1,000 r.p.m., which embodied some of the 
features of the Tower spherical engine in that it 
incorporated a universal joint. This engine was fully 
described in ENGINEERING, vol. xl., page 104 (1885). 
With the advent of the modern oil engine, Mr. Fielding 
handed over the management of this branch of the 
business to his nephews, who had been trained under 
his supervision. 

Mr. Fielding was elected a member of the Institution 
of Civil Engineers in 1886, and of the Institution of 
Mechanical Engineers in 1874. He acted as High 
Sheriff of Gloucester in 1910, and was a Justice of 
the Peace for that city. 





THE LATE MR. S. G. WILLIAMS. 


WE regret to record the death of Mr. Stephen George 
Williams, which occurred at Sanderstead, Surrey, on 
Saturday, March 5, at the age of 53. 

Mr. Williams was born in London on June 27, 1878, 
and received his early education at the Tollington-park 
College, after which he studied engineering at the 
Finsbury Technical College for two years. In 1895, 
he was appointed assistant engineer to the New River 
Company, under Mr. Joseph Francies, during which 
time he was engaged in the preparation of Parliamentary 
plans and surveys, in the design of water schemes and 
in the construction of reservoirs, filters, pumping 
stations, engine houses and other work connected with 
the conduct of that undertaking. In 1904, he was 
appointed assistant engineer to the Municipality oi 
Singapore, having particular charge of the water 
department serving the area. Shortly afterwards it 
was decided to embark on a new water scheme, and 
Mr. Williams then took over the duties of resident 
engineer, being responsible for the survey, design and 
construction of all the new work, which comprised 
an impounding reservoir with a capacity of 850,000,000 
gallons, gravitation mains, filters and service reservoirs. 
In 1912, on the completion of this scheme, he was 
appointed deputy water engineer to the municipality, 
and, in addition to the duties of this post, was also 
for a time in charge of the extension of the sewerage 
and sewage disposal works. In 1916, on the retire- 
ment of Mr. Robert Bruce, he became water engineer, 
having sole charge of the water department under the 
Municipal Commissioners, and in this position was 
again responsible for extensive enlargements to the 
undertaking. On his return from the East, a few 
years ago, he entered into partnership with Mr. Robert 
Pierce, and was in private practice at the time of his 
death. 

Mr. Williams was elected an Associate Member of 
the Institution of Civil Engineers in 1904, and was 
transferred to the class of Member in 1920. 








CHANGE oF AppREss.—Messrs. Dodd and Watson, 
chartered civil engineers, are closing their offices at 
Wellington House, Bennett's Hill, Birmingham, and at 
38, Victoria-street, London, 8.W.1, at the end of the 
present week. On March 12 they will open a single 
and larger office in Central Buildings, Matthew Parker- 
street, Westminster, London, 8.W.1. 

British Propuction oF Pic-lRon anv STEEL.—The 
monthly memorandum of the National Federation of 
Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, states that there were 76 blast- 
furnaces in operation at the end of January, a net increase 
of six compared with the end of December. The produc- 
tion of pig-iron in January amounted to 332,400 tons, 
compared with 330,600 tons in December and 337,200 
tons in January, 1931. The January output of steel 
ingots and castings totalled 429,700 tons, against 
425,400 tons in December and 402,200 tons in January, 
1931. 


Hospital Planning and Construction,” will be delivered, 
under the auspices of the Chadwick Public Lecture Trust, 
by Mr. C. Ernest Elcock, at The Royal Institute of 
British Architects, 15, Conduit-street, W.1. on Tuesday, 
March 15, at 8.15 p.m. Among other forthcoming 
Chadwick lectures may be cited, “The Educational 
Aspect of Public Health Work in the Tropics,” to be 
given by Dr. J. H. Sequeira, at 5.15 p.m., on Thursday, 
April 28, in the Council Room of the British Medical 
Association, Tavistock-square, London, W.C.i. Admis- 
sion to all Chadwick public lectures is free, and no tickets 
are required. Further information may be obtained 
from the secretary of the Chadwick Trust, 204, Abbey 
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| therefore, sliding scales and bonuses are to apply 
| only to work done over and above the normal amount, 


THE joint negotiating committee representing cotton 
manufacturers’ and operatives’ organisations, which | 
has been considering the more-looms-per-weaver ques- | 
tion, reached what is described as “ a partial, limited | 
and still tentative agreement’ on Monday. At the | 
close of the meeting, Mr. Grey, the chairman of the | 
Cotton Spinners and Manufacturers’ Association, who | 
has presided throughout the negotiations, said :— 
“We have concluded our conferences so far as they 
relate to the limited agreement which we have been | 
drafting during the last few weeks, and each side has | 
to submit the result to its respective organisations for | 
their consideration. While there is not complete 
unanimity upon all the proposals that we have had | 
before us, we have reached agreement upon the main | 
questions of detail governing the wages rates and the | 
conditions of their application. We have not been | 
able to agree our difference on the question of certain | 
percentage additions for cloths woven in high reeds 
nor upon the amount to be paid as a fall-back wage 
when the weaver on this system is running less than the 
full complement of looms. Both sides have certain 
procedures to comply with in the consultations of their 
committees. This will take some time, although efforts 
will be made to expedite consideration of the pro- 
posals.”” Mr. Grey agreed in answer to questions that 
“very great advances’ had been made, but he em- 
phasised the fact that upon several serious matters no 
agreement had yet been reached. 


The Ministry of Labour estimates that at February 22, 
1932, there were some 9,403,000 insured persons aged 
between 16 and 64 in employment in Great Britain. This 
was 38,000 more than a month before and 77,000 more 
than a year before. The improvement affected parti- 
cularly the cotton and wool textile industries, textile 
bleaching and finishing, metal goods manufacture, the 
tailoring, paper, pottery and building industries, and 
the shipping service. On the other hand, there was 
some decline in employment in coalmining and in the 
jute industry. 





At February 22, 1932, the numbers of unemployed 


persons on the registers of the employment exchanges | 
in Great Britain were 2,112,927 wholly unemployed, 
486,599 temporarily stopped, and 101,647 normally 
in casual employment, making a total of 2,701,173. 
This was 27,238 less than the number on the register | 
at January 25, 1932, but 83,515 more than a year | 
before. The total comprised 2,150,340 men, 72.489 
boys, 422,836 women, and 55,508 girls. Comparison 
with the figures for a month before and a year ago is 
affected as a result of legislative and administrative 
changes. The figures, however, include all persons 
registered as unemployed, whether in receipt of benefit 
or transitional payments or not, including those who 
continued to register, as they were entitled to do, after 
disallowance of benefit or transitional payments. 


Of the persons on the register at February 22 
1932, about 54 per cent. were applying for insurance | 
benefit and about 35 per cent. for transitional pe y- | 
ments, while about || per cent. were uninsured or | 
were, for other reasons, not entitled to benefit or} 
transitional payments. In the case of about 56 per| 
cent. of the total of 2,415,142 persons on the register | 
who were applying for benefit or transitional pay- | 
ments, the last spell of registered unemployment 
had lasted less than three months, and in the case | 
of about 71 per cent. it had lasted less than six months ; 
about 14 per cent. of the total had been on the register | 
for 12 months or more. 


o> 


Between January 25 and February 22 this year, | 
the total number on the registers in the London area | 
decreased by 3,770. In the South-Eastern area 
there was a decrease of 3,309, in the South-Western, 
a decrease of 659, in the Midlands, a decrease of 7,854, 
and in the North-Western, a decrease of 15,938. 
Seotland showed a decrease of 1,384 and Wales one 
of 1,245. In the North-Eastern area there was an 
increase of 6,921. 


| 


The General Council of Trade Unions of the Soviet 
Republic has decided or the organisation of a special 
inspection of quality in undertakings. The training 
of the workers is to be improved by means of technical 
courses and the pooling of experience between shock 
brigades and the different undertakings. The sum of 
47,000,000 roubles is earmarked in the budget of 
the trade unions for the improvement of technical 
training. The central organs of the trade unions of 
engineers and technical employees are to be invited 
to take an active part in this campaign. 


According to the Council, 
rates has not always been 


the application of piece 


satisfactory. In future, 


| worked. 


| intention 


and when the normal output is exceeded by a majority 
of the workers, they are to apply only to work done 
over and above the average output of all workers. 
Piece rates are to be applied to at least 80 per cent. of 
the industrial workers. The bonus guaranteed to 
workers on hourly rates is to be abolished wherever 
the new system of wages is introduced. Payment for 
time lost and spoiled goods is to be regulated in accord- 
ance with recent decisions. 


The question of finding means of stabilising employ- 
ment has been under the consideration of the Committee 
on Industrial Relations of the United States National 
Metal Trades Association, an employers’ organisation 
composed of the owners of 1,100 shops employing 
nearly 1,500,000 workers. In a recently issued report, 
they recommend the operation of shops on a “ flexible 
week.” By “ flexible week,” it is stated, is meant the 
practice of so varying hours of work that variations in 
productive requirements can be made without resorting 
to variations in the number of employees. Thus, when 
business levels decrease and a reduction in productive 
effort is necessary, it would be preferable to reduce the 
number of hours worked per week rather than lay 
off employees. Similarly, when business increases 
above normal, the increase should not be met by adding 
new employees, but by increasing the schedule of hours 
Any further increase in required productive 
effort should be met by working limited periods of 
overtime. Only when it becomes evident that addi- 
tional overtime is impracticable should new employees 
be added to the pay-roll. 


Another recommendation of the Committee is to 
manufacture products for stock when sales levels are 
below productive levels, and withdraw products from 
stock for shipment when sales levels are above produc- 
tion levels; this practice, it is stated, will not only 
assist in stabilising employment, but, when the cost 
of carrying inventory is not too high, will discourage 
over-expansion. The committee also recommend 
the members of the Association, when practicable, to 
postpone overhauling, re-arranging and repairing of 
machines, equipment and buildings as much as possible 
during periods when sales volume is increasing, thus 
creating a reservoir of odd jobs on which employees 
may work when reductions in productive effort must 
be made. 


Under an Italian Royal Decree of 1926, no adminis- 
trative departments of the State, province, local 
authority, nor public charitable institution can be 
a member of associations of employers legally recog- 
nised for the purposes of Act No. 563 of April 3, 1926, 
and they are not subject to the provisions of that Act 
respecting collective contracts and disputes connected 
with employment. The same rule applies to the auto- 
nomous undertaking of the State Railways, the postal, 
telegraph and telephone undertaking, the Deposit and 
Loan Fund, the Bank of Issue, the Banks of Naples 
and Sicily, the administrative institutions and establish- 
ments and the savings banks. Associations formed by 
employees of these establishments are not legally 
recognised. 


In accordance with that legislation, the Italian 
Ministry of Corporations has decided that collective 
agreements cannot be concluded with the employees 
of public services. At the same time, it is explained, 
the Minister recognises that in fairness, collective 
agreements which embody the protection laid down 
by the Labour Charter should apply to them. Other- 
wise, it might easily be argued that the public institu- 
tions, in which the moral character of the State is 
reflected, have been exempted from the discipline 
of the trade union system in order to relieve them of the 
burdens imposed by the State on employers in general 
for the protection of the workers. This was not the 
of the legislator; in prohibiting trade 
unionism in State departments and other public under- 
takings he was relying entirely on the spirit of fair 
dealing which should always prevail in public institu- 
tions. ‘* We believe,’’ the Italian Minister of Corpora- 
tions says, “ that it is the duty of all employers, includ- 





tariffs and warned that the workers desired action, 
especially in relation to the better distribution of the 
available work by the introduction of the forty-hour 
week. A general shortening of working hours, the 
abolition of overtime, and a serious effort to combat 
double employment (continued the resolution) required 
only the determination of the Government for their 
accomplishment. The trade unions recognised, as 
they had always done, the necessity for an effective 
foreign policy to surmount the general world economic 
crisis. Internal political measures could not bring 
permanent relief and were dependent for their success 
upon an early international understanding. 


Nevertheless, the General Council declared, it was 
possible to take a step towards relieving the present 
situation of Germany, by creating employment on a 
large scale. The financing of work-finding was not 
confronted with insoluble difficulties. Collaboration of 
the Federal Government with the States, the munici- 
palities, the railways, the postal administration, the 
Reichsbank and other responsible bodies would 
produce a solution of the financial problem. The 
existence of the German people depended on planned 
work-finding. Only the definite combating of unem- 
ployment could ensure civil peace and confidence 
at home and abroad in the future of Germany. 


The Times correspondent at Warsaw states that the 
Polish Government has presented to the Seym a series 
of Bills which mainly aim at reducing costs of produc- 
tion. Workmen’s holidays are to be reduced by 50 per 
cent. Workmen are now entitled to eight days’ holiday 
after one year of work, and 15 days after three years 
of work. A 48-hour week is also to be introduced 
instead of the 46 hours; pay for overtime is to be 
reduced ; and the Minister of Labour is to be empowered 
to increase the number of working hours beyond the 
compulsory 48 hours. A reorganisation of the insurance 
system will also be introduced by establishing one 
central compulsory insurance system instead of the 
several institutions of to-day like the sick fund, accident 
insurance, and so on. The Bill unifying the insurance 
system establishes pensions for all workmen over 65 
years of age and for miners over 60. This form of in- 
surance exists at present only in Western Poland. The 
correspondent adds that the workers are dissatisfied 
with these changes and feel that the old-age insurance 
does not sufficiently counterbalance the loss which they 
will suffer through the enforcement of the other Bills. 
The trade unions have therefore announced a demon- 
stration strike of one day on March 16. 


The steady increase in the number of German 
unemployed appears to have virtually stopped, as is 
usual in the second half of February. According to 
The Times correspondent at Berlin, the returns show 
that at the end of February, about 6,128,000 persons 
were registered as in search of employment. This is 
expected to be the peak figure. The round figure given 
for February 15 was 6,127,000. 


As has been mentioned in these notes, shorter hours, 
as a means of reducing unemployment, are recommended 
by the International Labour Organisation. The policy 
of the British Trades Union Congress is, of course, that 
any reduction of hours of work must not involve 4 
reduction of wages, and that fact is emphasised in 4 
circular issued by Mr. Citrine to affiliated organisations 
“The number of unemployed men and women can be 
lessened by a redistribution of employment,” th 
circular states, ‘* but if this involves a general lowering 
of the wage level, it means a lowering of the standard 
of life of the worker, and a step backward towards those 
conditions, the existence of which it is the purpose of 
the Trade Union movement to prevent. Moreover, 
through the decrease in wages, the diminution i 
purchasing power would tend to defeat the ver) 
purpose for which the reduction in working hours was 
proposed, namely, the decrease of unemployment. . - 
The Trades Union Congress has proposed other methods 
for providing employment, and demands adequate 
maintenance for those unfortunate enough to be out ol 
work.” 





ing public institutions, to provide fair conditions for | 


their staffs. For public institutions, this duty rests on a 


| The hours of attendance of children under 16 years 





purely moral basis; for private employers, it is a legal | of age and women in factories under the Japanese 
obligation ; in both cases, it is based on the Labour | Factory Act are now restricted to 11 per day, including 
Charter.” | one hour of rest. The employment of such persons for 
| 12 hours daily, including one hour of rest, was allowed 

In a resolution recently adopted by the General | exceptionally in spinning mills and in factories making 
Council of the German Federation of Trade Unions, | woven silk goods for export, “ specified for the purpose 
| it was pointed out that while the latest Emergency | by the prefectural governor,” and in factories usually 
| Decree had cut wages by an average of 12 per cent., | employing not more than 10 persons but which engage 
| the cost of living index had declined by only 5 per cent. | in weaving or doubling with the use of power-driven 
| The Government were reminded of their many proposals | machinery. This exemption has now, however, been 
| with regard to banking, credit, taxation, prices and! withdrawn. 














MARCH ITI, 1932.] 


ENGINEERING. 











EXHIBITS AT THE BRITISH INDUSTRIES 














Fie. 113. 


Fig. 113 anp 114. Woop Cure STOKER; 
Messrs. Metprums, LIMITED. 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM—IV. 


We conclude below our account of exhibits at 
the British Industries Fair, Birmingham, which 
closed on Friday of last week. The refusal of many 
municipal authorities to handle the waste of wood- | 
working shops has had the advantage of directing | 
the attention of such firms to the question of raising | 
steam from it. Messrs. Meldrums, Limited, Tim- 
perley, have made a study of this matter and have 
improved their equipment for firing boilers with | 
wood chips, shavings and sawdust, a new design 
for such a plant forming one of the exhibits on 
their stand. The general application of the appa- 
ratus, as applied to a Lancashire boiler, is illus- 
trated in Figs. 113 and 114, above, though the 
actual exhibit differed in some minor details. It 
was, for example, fitted with a measuring device 
at the foot of the hoppers into which the refuse 
wood is fed, either by hand or from a cyclone. 
The measurer consists of a four-vaned casting and 
controls the rate of feed to the stoker, at the same 
time preventing the fuel being blown back from the 
furnace by excess air pressure. Below the measurer 
isa blower. This is shown in both the figures, and 
consists of a trumpet-shaped tube through which 
air is drawn by a steam jet at its outer end. As 
the fuel descends from the hopper or measurer, as 
the case may be, the lighter portions are caught 
by the jet of air and blown into the furnace, the 
jet providing at the same time the secondary air 
for combustion. The heavier fuel, e.g., small 
pieces of wood, is caught by a revolving beater 
ind is thrown by it into the furnace. The primary 
air is introduced through the firebars, which have 
very narrow air spaces, and a positive draught is 
given by means of a blower pipe fitted with steam 
jets. Other exhibits by Messrs. Meldrums were | 
steel-cased refuse destructors, and sack disinfectors, 
while the 7-ft. Cochran boiler was fitted with the 
Meldrum forced-draught system. 

Messrs. Bryan Donkin Company, Limited, 
Chesterfield, exhibited a few well-selected examples 
of their well-known gas handling appliances, and | 


. . 
also showed an interesting specimen of design and | 


workmanship in the impeller illustrated in Fig. 115, | charging door is of the full width and height of i, pi 
‘bove. his type of impeller is used for a gas | furnace and is cast-iron lined with firebrick. The| round the piston is filled with a light tar, any 





turbo-exhauster on the Rateau principle, which 

| the firm is now developing. 
|it is machined from the solid, the material usec 
being high tensile steel and the vanes being practically 
An examination of the exhibit, the spindle | 
of which was mounted on anti-friction discs, showed | 
that great care had been taken to pitch the vanes 
evenly and to ensure that their thickness at corres- 
ponding radii was uniform. 
construction and accurate balancing, this type of | 
impeller may be run safely at speeds of 10,000 r.p.m. | 
From this it follows that a single-stage 
exhauster so constructed and worked is equivalent 
in output to a three or four-stage exhauster with a 
cellular form of impeller. 
used for driving, the steam consumption is reduced 
below that of a lower speed machine. The particular 
impeller exhibited will deliver 360,000 cub. ft. 
per hour when running at 8,200 r.p.m., a 70-in. 
pressure difference being obtained in one stage. 

In addition to the oil-fired furnaces already 
referred to, two other stands on which this type of 
apparatus was displayed may be noticed. The 
first of these was that of Messrs. The Incandescent 
Heat Company, Limited, Cornwall-road, Smeth- 
The range of furnaces shown was thoroughly | 
We have dealt with the leading 
types from time to time in these columns and will 
confine ourselves 
saying that the operation of the firm’s gas and elec- 
tric furnaces was as well demonstrated as that of 
The other firm was Messrs. 
Company, 
Birmingham, who showed among | 
some new designs of soldering-iron heaters, portable 
forges, &c., an oil-fired low-pressure fan blast, heat 
treatment, hardening and annealing furnace. Thisis 
underfired and is notable by being lined with 9 in. | 
of refractory brick, which, together with the method | 
of firing, results in a very uniform distribution of | 
heat throughout the heating chamber, and is favour- 
able to low fuel consumption through the conserva- 
tion of heat. The brickwork is backed with an insu- | 
lating medium between it and the steel casing. The | gas holder by weight-loaded levers, of which a view 
the | is given in Fig. 117, page 326. The annular space 


radial. 


or over. 


wick. 
representative. 


therefore 


the oil fired patterns. 
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As will be recognised | 
* i | was the display of refractory materials, seeing that 

















Fie. 115. Gas ExHausteR IMPELLER ; 
Messrs. Bryan Donkin Company, LIMITED. 


| waste gas vents are immediately behind it, and so 
prevent the admission of cold air when the door is 
open. The oil burner is of the firm’s own make and 
|is operated by an air pressure of from 6 in. to 10 in. 
|of water. The action was very silent. Both the 
/air and oil are regulated at the burner nozzle by 
| micrometer adjustment. 
A feature of the Fair which cannot be overlooked 


it has been alleged more than once that the Continent 
has a lead in this class of products. However true this 
may once have been, the refractory moulded parts, 
| as a whole, showed that in quality and workmanship 
| British manufacturers were now in the front rank. 


As a result of the solid | Without particularising, the displays of Messrs. 


If a steam turbine is | 


on this 


| 


The Meltham Silica Firebrick Company, Limited, 
Huddersfield ; Messrs. Stourbridge Refractories 
| Company, Limited, Penmett, Dudley, and Messrs. 
| P. B. Sillimanite Company, Limited, London, may 
| be mentioned in this connection. 

An exhibit of an unusually informative nature 
was shown by Messrs. Waterless Gasholder Company, 
| Limited, 13, Rood-lane, London, E.C.3, in the form 
| of actual sections of parts of a waterless gasholder, 
| together with diagrams, drawings and photographs. 
|We use the word informative advisedly, since 
| there appears to be, speaking generally, some mis- 
| apprehension of the principles of operation of these 
| now familiar erections. The waterless gasholder is, 
|of course, a fixed structure, as opposed to the 
| lifting or telescopic type. As no water is used, it 
is immune from the risk of freezing in cold weather, 
and the gas is delivered into the main in a much 
dryer condition, while its pressure is, to all intents 
and purposes, steady. The body of the gasholder 
is a polygonal gas-tight tower formed of light 
plating, in flanged panels for the sake of stiffness, 
and is surmounted by a ring of windows to light the 
‘interior. This is capped by a light roof with ven- 
tilators and an entrance cabin. Outside are galleries 
for painting, &c., with connecting staircases and a 
lift. Inside is a piston which floats upon the con- 


| tained gas, the degree of pressure being determined 


by loading the piston. 

The sealing of the piston is effected by a rubbing 
ring connected to the piston by a U-shaped ring of 
flexible material. This is supported on the piston 
as shown in Fig. 116, page 326, the rubbing ring, 
which is in segments, being kept up to the side of 





EXHIBITS AT THE BRITISH INDUSTRIES 


Fig. 716. 


wTar Levelt 


1 eemadll 

















(3209.8) 


PE 





— 
Fia. 
Wateritess Gas Hotper Company, LiMirep. 


leakage being collected in the bottom of 
holder and automatically pumped back to the 
upper side of the piston. Guide rollers at a 
higher level than the sealing ring prevent the piston 
from tilting. A folding staircase from the roof, 
which extends or retracts as the piston moves 
down or up, gives access to the piston for examina- 
tion of the seal. The load on the piston is provided 
by concrete blocks uniformly distributed over its 
surface. In the 8,000,000 cub. ft. gasholder at the 
Southall works of the Gas Light and Coke Company, 
some 584 tons of blocks are used to give the normal 
pressure, the gasholder being, roughly, 203 ft. in 
diameter. 
the seal, 
with the 


a quantity which compares favourably 
45,000 tons of water which would be used 


for a gasholder of the ordinary type of the same | 


capacity. That a practically uniform pressure is 
obtained in a waterless gasholder is clear from the top 
curve in Fig. 118, which reproduces a gas pressure 
recorder diagram. The curve below is taken from 
a gasholder of the ordinary type at the same works, 
and shows considerable variations of pressure. 

Messrs. Combustions, Limited, 37, Walbrook, 
London, E.C.4, are showing examples of the 
Rotamisor system of oil firing, which is applic- 
able to industrial or metallurgical furnaces, and 
also to steam boilers. The burner is operated by 
means of low-pressure air, supplied by an ordinary 
centrifugal fan, the average air pressure being 10-in. 
water gauge. The burner is of the revolving cone 
type, the oil being broken up into a fine state of 
atomisation by the centrifugal action of the cone, 
which is revolved by means of the low-pressure air. 
The method of atomisation is claimed to produce 
a very soft gaseous flame, giving even heating with- 
out danger of damaging the boiler plates or furnace 
brickwork. 

The unit illustrated in Fig. 119, opposite, com- 
prises a short section of the furnace tube of the 
boiler, to which is bolted the front plate for oil 
firing. To this front plate is attached a natural 
draught secondary air director and the Rota- 
misor burner. The plant is so arranged that the 
primary air, which is supplied under pressure from 
the fan, enters the burner tangentially, spinning in 
a clockwise direction. The secondary air, which is 
drawn through the natural draught air director, 
also enters tangentially, spinning in an anti-clock 
wise direction. This arrangement gives an intimate 
mixture of atomised oil and air supply. Incorporated 
in the plant is an automatic steam pressure regu- 
lator, designed to maintain a predetermined steam 
pressure on the boiler. The operation of this 
regulator is as follows :—The head of the regulator 
is coupled to one of the steam pipes from the boiler, 
and the regulator is set for the predetermined steam 
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pressure, say, 100 lb. per square inch. The burner 
is then lit by hand and set to give the maximum 
flame. 
reached, the automatic regulator reduces the oil 
and air supply to give a minimum flame. This 
causes the steam pressure to fall slightly, when the 
regulator again comes into operation, increasing the | 
oil and air supply to a maximum. With regulators 
of this type, the manufacturers claim to maintain a 
boiler working at the above pressure within plus or 
minus 14 lb. per square inch. 
oil supply only was under automatic control, but 
this had one serious disadvantage, since when the oil 
was cut down to the minimum flame, there was a | 
considerable excess of air entering the firebox, with | 
the result that the CO,, and, therefore, the thermal | 
efficiency, was low at minimum oil consumptions. By | 
controlling both the oil and air supplies, the makers 


claim to be able to maintain a practically constant | 


CO, content and constant thermal efficiency. This | 


method of control proves very valuable on boilers | 
If the load | and 


where the load fluctuates considerably. 
on the boilers is reduced for long pe riods, the flame 
. automatically reduced and fuel economy results. | 


When the predetermined steam pressure is | 
| Sheffield, showed a variety of steels and alloys, of 


In former designs, the | 
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the boilers were 50 years old at the time of the 
conversion. 

Messrs. Darwins, Limited, Fitzwilliams Works. 
which a new chisel steel should be of particular 
|interest to works engineers. The steel does not 
require tempering and the heat treatment is simple. 
When finished, the edge is exceptionally durable. 
while the head is claimed not to splinter under, 
the most severe use. As a test, a chisel was driven 
through a bar of mild steel about 1 in. thick, and 
required 813 blows with an 8-lb. striking hammer. 


| The edge of the chisel was still sharp after penetra- 


| ting the metal, and the head, although spread 
| somewhat, showed no signs of chipping. The same 
firm were also showing a new magnetic alloy which 
is claimed to have a higher saturation value than 
any other known metal. 

Messrs. The Moss Gear Company, Limited, 
Crown Works, Tyburn, Birmingham, showed single 
and double-reduction helical gear units, single 
double-reduction worm-geared units, ge ared 
motors, and change-speed gear-boxes. The single- 
reduction helical gear units were fitted with double- 


\ sudden demand for steam has the effect of auto-| helical gears, the pinions being of heat-treated 
matically increasing the flame, and peak loads can | nickel-chrome steel, and the wheels being solid 


be met without diftic ulty. 
that Rotamisor burners have been fitted on four | 


Lancashire boilers at the works of Messrs. Thos. | 
Limited, and that the | 


De La Rue and Company, 
installation has been entirely satisfactory, although 


It is of interest to note | forgings of 0-5 carbon steel, or rolled steel rims of 


the same material, shrunk and pegged to heavy 
balanced cast-iron centres. Gear-cases from 6-in. 
to 20-in. centres are available, and the units are 
totally enclosed, the shafts being carried in either 
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Fic. 119. Roramisor Burner; Messrs. Comspustions, LIMITED. 


ances must be large, to 
be handled with a maxi- 
mum of convenience. 


ball or roller bearings or in phosphor-bronze bushes, 
as required. Of the double-reduction double- 
helical gear units shown, one was a vertical pattern 














The body of this ma- 
chine contains the trans- 
former, whose secondary 
is of copper strip and 


with 6-in. centres, and the other a horizontal pattern 
having 8-in. or 10-in. centres. Both units were 
fitted with ball and roller bearings throughout, or 
with the slow-speed output shafts fitted with 


Fie. 120. Rim Wectprne Macuine; Messrs. British ELEectric 
Wetprine Macuines, Limirep. 


phosphor-bronze bushes. The worm-geared units 
varied from 2}-in. to 18-in. centres. The worm 
wheels were of phosphor bronze, the worm-shaft 
hardened and ground, and all shafts mounted on 
ball or roller bearings. 

Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, were exhibit- 
ing numerous samples of different products, such 


is directly connected to 

the electrodes. The latter are of hardened copper | from it. The rationale of the combustion efficiency 
and are water cooled, the removable tips being either | meter is that, for efficient working conditions in the 
straight rods or curved to a swan neck, depending | furnace, i.e., avoiding either excess or insufficient 
on whether vertical or horizontal adjustment is | air, there is a fixed air : fuel ratio, and, as the boilers 
desired. These electrodes are brought together|in a large installation generally work at a fairly 
by depressing a treadle, which operates through | constant load, there is also a fixed steam : fuel ratio. 
rods and a double toggle, so that the work is exposed | From this it follows that for proper working condi- 








as tubes, sheets and sand and die castings, which | to the desired welding pressure and the circuit is 
have been manufactured from their aluminium- 
silicon alloy, M.V.C., the object being to show how 
readily this material can be forged, welded and 
machined, and to display its non-corrosive properties. 
This alloy, it may be mentioned, was originally 
developed by the company for its own use, though 
itis now supplied to other firms. The special advant- | 
ages claimed for it are that it is lighter than alumi- | 
nium, that its strength and ductility exceed the 
requirements of the Admiralty, Air Ministry and | 


British Standard specifications, and that it is highly | 


effected by a solenoid, which is connected in the 
| secondary circuit of a small transformer, the primary 
of which torms part ot the main circuit. When 
the primary current reaches a pre-determined value, 
the core of this solenoid is drawn up and the main 
circuit opened. 

The double toggle just mentioned is so arranged 
that one half causes the upper head to move 
vertically and the other horizontally, connection 
to one or other half being made from the last lever 
resistant both to the atmosphere and to sea water.|/in the treadle system by a rod, which can be 
These properties are due partly to its composition | quickly placed in position. Similarly, the electrodes 
and partly to its fine eutectic structure. |ean be rapidly interchanged, thus enabling tilting 

Messrs. British Electric Welding Machines, | or other adjustment of the work to be avoided. 
Limited, Castle Mill Works, Dudley, Worcestershire, | Moreover, the use of a bolted-on head is no longer 
were exhibiting several examples of their spot, | necessary. 
butt, and flash welders and rivet heaters. These | The engineer of a modern power station or other 
included the automatic power-driven flash-welder, | concern with a large boiler installation, no longer 
which we illustratein Fig. 120. This has been designed | tolerates the somewhat haphazard distribution of 
for welding the butt joints of bicycle rims. In| the various gauges and meters often found in older 
this machine, the upper head is fitted with two/| plants, but insists on these being grouped all 
crank type clamps, while the lower is divided into | together on a single and easily accessible panel. 
two halves, which can be fed up automatically at | Such a panel was a conspicuous feature on the stand 
one of six speeds by a small motor. This motor is | of Messrs. George Kent, Limited, Biscot-road Works, 
housed in the base of the welder, and drives the | Luton, and illustrated clearly how the necessary in- 
heads through a chain, gear box and cam. The | formation for effective control may be compactly 
latter is profiled so that as it revolves, the heads | arranged so as to be visible at a glance. No useful 
are fed up until the edges of the rim touch. At purpose would be served by enumerating the whole of 
the same time relays are energised, and close | the instruments, but some comment on one section of 
contactors, so that the welding current is switched | the panel may well be made. This is illustrated by 
on. Further movement of the cam switches off | Figs. 121 and 122, page 328, and though there are 
the current at the right moment and brings the| three dials, showing different conditions, there 
motor to rest, so that the finished rim can be | may be said to be only one instrument. Theassembly 
removed from the heads. The welding current is|is known as a combustion efficiency meter, and 
supplied through a transformer with six tappings| has two primary parts, viz., a steam flow meter 
on the primary side, so that a wide range of work | and an air flow meter, the object being to co-relate 
can be dealt with. | the rate of evaporation with the rate of furnace 

The same firm were exhibiting a 20-kw. foot- | air supply in a more positive manner than is possible 
Operated spot welder, a special feature of which is | with a CO, recorder, the use of the latter appliance 
duplex sliding head. This enables such work as always involving a time-lag, either in the instrument 
the body panels of motor cars, for which the clear- | itself or in the application of the knowledge gained 


simultaneously closed. Tripping is automatically | 
| the scale being extended on one side to read excess 


| tions the steam: air ratio is also fixed. The lower 


dial in the meter indicates this ratio as a zero point, 


air and on the other insufficient air, both as per- 
centages. The needle is set at zero to suit the parti- 
cular kind of fuel being burned, the setting of the me- 
chanism being made when it is judged from flue gas 
analysis, appearance of the fire and other indica- 
tions of satisfactory working, that the best conditions 
have been obtained. Thereafter, as long as the fuel 
is not changed, the pointer should be kept at zero by 
appropriate adjustment of the fans or dampers. 
The upper dial indicates the rate at which the boiler 
is steaming in thousands of pounds per hour, while 
the central dial records the variation in the rate of 
evaporation. When the dial is provided with two 
pens, the outer portion of the diagram records the 
percentage deviation of the air supply from the 
zero point, i.¢e., from the predetermined correct 
quantity. The steam fiow meter is operated by 
means of an orifice fitted in the boiler outlet, the 
flow actuating the mechanism by a mercury U-tube. 
The air-flow meter is operated by the difference in 
pressure across two openings in different passes of 
the boiler, and consists primarily of a large bell 
operating in oil, and capable of adjustment to suit 
the draught conditions. Both meters are connected 
by a mechanism which indicates the ratio of steam 
flow to air flow. 

Messrs. M. and C. Switchgear, Limited, Kelvinside, 
Kirkintilloch, Glasgow, may be included among the 
firms who were exhibiting industrial switchgear 
for a large variety of purposes. The equipment 
shown comprised a series of oil circuit-breakers, in 
which all the working parts, including the trip coils, 
calibration tubes and time lags were oil-immersed, 
so that, it is claimed, there is no risk of failure 
owing to rusting. These breakers are made in two 


patterns, one of which is intended for use under 
normal industrial conditions, while the second has 
been specially designed for employment in collieries, 
gas works, oil depots and other situations where 
gases may 


inflammable be present. Air break 
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Fie. 121 aND 
switchboards of the ironclad type were also being 
shown. 

Special reference may, however, be made to this 
firm’s gate-end switches, one of which is illustrated in 
Fig. 123. This is designed for remote control and 
comprises an air break circuit-breaker, which is 
contained in a flame-proof gate-end box made of 
boiler plate. This circuit-breaker is equipped with 
three overload trips and no-volt protection; and 
ean also, if desired, be fitted with leakage protec- 
tion, It is operated by a master switch, which 
is fitted on the machine it supplies, the closing 
of this switch energising a relay in the gate-end 
box and thus causing contactors to operate and in 
turn to close the cireuit-breaker. The operating 
current from the master switch is obtained from a 
small transformer in the gate-end box itself, and 
is led through two pilot wires, which are laid up 
with the trailing cable, the plug, through which 
the latter is connected to the gate-end box, being 
arranged so that, when it is withdrawn, the pilot 
circuit is broken before the main circuit, while at 
the same time the main contactors, if closed, are 
tripped. The box also incorporates a manually- 
operated isolating switch, which is covered by a 
protective cover and is interlocked with the main 
doors, so that the latter cannot be opened, unless 
the equipment is dea’. In a somewhat similar 
pattern of equipment operation is effected by a 
push-button on the cover of the welded-steel case. 

Messrs. Crompton Parkinson, Limited, Bush 
House, Aldwych, London, W.C.2, were showing 
examples of their motors and switchgear, among 
which mention may be made of a repulsion-start 
induction motor for industrial service, which has 
been designed to meet the demand for units of 
than fractional horse-power output. The 
general appearance of one of these motors, which 
were exhibited at this year’s Fair, will be gathered 
from Fig. 124. They are designed for outputs of 


between one and 7-5 horse-power, and for use on 


more 


CompustTion Erriciency METER; 


Fig. 122. 
Messrs. GeorGe Kent, Limirep. 
200/250-volt or 400/500-volt single-phase circuits 
with frequencies of 40, 50 and 60 cycles. By bring- 
ing out the connections to a terminal box the wind- 
ings can be connected in series or in parallel, and 
thus any motor is adapted for operation on either 
of the two voltage ranges. As is usual on this type 
of machine, the motor is started as a repulsion 
motor, and when it has run up to speed a centri- 
fugal governor actuates push rods, which extend 
through the rotor core, that contacts are 
moved into a position where they short-circuit the 
commutator segments to a solid copper ring. The 
axial movement of a floating ring, which engages 
with the brush lifting levers, then causes the 
pressure to be taken off the brushes, and finally 
the latter are lifted a short distance from the com- 
mutator. The floating ring is held by special 
projections on the lifting lever, so that there is no 
contact between it and the rotating parts, and 
friction is thereby eliminated. 

The motors, which generally comply with the 
appropriate British standard specification, are 
supplied in either the screen-protected, drip-proof, 
pipe-ventilated or totally enclosed types, and are 
capable in the first three cases of carrying their full 
load continuously with a temperature rise in the 
windings not exceeding 40 deg. C. In the case of 
the totally enclosed pattern the temperature rise 
is 50 deg. C. The stator frame is a one-piece casting 
with integral feet, and is bored internally to receive 
the core and machined with spigots at both ends to 
take the end-shields, which are held by screws 
passing through the frame. The openings are in a 
vertical plane, so that the entrance of dust and 
dirt is prevented. Bolted-on covers are provided 
at the driving end and spring-fastened doors at 
the other. The core is built upof high permeability 
iron stampings, which are pressed between the 
end plates, and are secured by locking keys, which 
register with machined grooves in the frame. The 
rotor core is built up of similar stampings, which 


so 
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SwitcHGEaR, LIMITED. 
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Fie. 124. SINGLE-PHASE REPULSION-START 
InpvoTION Motor; Messrs. CROMPTON PARKIN- 
son, LIMITED. 


are keyed direct to the shaft and are pressed 
hydraulically between two cast-iron end supports. 
These supports are held in position by a collar on 
the shaft at one end and a shrink ring at the other. 
Micanite has been adopted as the standard insulating 
material, though special damp or acid-resisting 
material can be used if the motor has to work in 
situations where such precautions are desirable. 
The commutator, which is of the radial type, is 
assembled on a mica-insulated steel cone, and is 
then hydraulically pressed on and secured to a 
machined seating on the core end ring. To protect 
the rotor windings from vibration the wires are 
secured by banding to an insulated seating. The 
brush rocker carries four brush holders, each of 
which is a brass die casting, the necessary electrical 
connections being made through copper flexible 
cable. As the brush gear is always at earth 
potential, no insulation is required. All the 
machines are fitted with roller bearings at the driving 
end, and ball bearings at the commutator end, the 
housings being designed to exclude dirt and moisture. 

Whatever the other drawbacks of the Castle 
Bromwich site, it certainly provides an excellent 
opportunity for the display of large road making 
or similar appliances at work in conditions closely 
approximating to actual practice. Advantage of 
this opportunity had been taken this year by 
several firms, and the feature might well have 
received more attention from visitors than it did. 
As an example of the exhibits, excavating plant 
may be cited. This was shown at a deep pit in 
which a Ruston-Bucyrus’ excavator was at work. 
Material from the pit was loaded into a short train 
of side-tipping wagons, which was run up and down 
a contractors’ type railway, by a Diesel-engined 
locomotive made by Messrs. Hudswell, Clarke 
and Company, Limited, Leeds. The wagons 
were made by Messrs. Robert Hudson, Limited, 
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Fie. 125. Automatic Sripe-Tipprine Wacon; Messrs. Rosert Hupson, LImirep. 


384, Bond-street, Leeds, and two of them are shown | of the new pump is given in Fig. 126, annexed. 
in Fig. 125, above. Each has a capacity of 300 cub. | It will be clear from this that every part with which 
ft., which implies a load of about 15 tons. The| the grit-bearing liquid, or pulp, &c., comes into 
gauge is the standard 4 ft. 8} in. The chief| contact, including the pipe and other joints, is 
feature about their construction is their ease of | protected by a lining. This is made of a specially 
handling. The body is hopper-shaped, and _ is | treated rubber, a material which, as is well known, 
carried on a pair of cast-steel sectors, rolling on | will in most cases last longer than steel or other 
end cross beams on the frame. A centring lug on | metals when subjected to abrasive wear. Wear on 
the beam fits into an opening in the sector, and is| the gland is prevented by the formation of vanes 
so curved as to allow of free tipping without lateral | on the back of the impeller. These vanes, by their 
displacement of the body. The body is locked in | centrifugal action, prevent any grit lodging behind 
place by the lever seen in the figure. Releasing this | it when working, the action being assisted by the 
results in tipping due to the action of gravity, and | continuous flow of a small quantity of clear water 
the body remains in its discharging position until | fed in at the centre. Should any grit lodge behind 
the lever is reversed. When this is done, the body | the impeller when the pump is at rest, itis prevented 
immediately swings back to the vertical again, under | from entering the gland by a pressed-steel cup 
the action of gravity, and is once more locked. The | attached to the impeller boss and projecting into 
action, of course, depends upon the correct placing a recess in the casing. The shape of the cup expels, 
of the roller sector relative to the centres of gravity | by centrifugal action, any accumulated material 
when the wagon is full and empty, respectively, | immediately the pump is started up. A feature of 
and we understand that experiments have shown | the design is its ease of assembly and dismantling. 
that a standard body will function correctly with 
a wide range of materials, even those of a sticky 
nature. All four wheels are provided with a hand 
brake, and the construction of the frame is such 
that the wagons may be coupled to an ordinary 
freight train. arranged for. 

Messrs. Hudson also displayed on their stand| A number of firms showed products which either 
inside the hall, a wide range of wagons and trucks for|do not lend themselves to illustration or have 
different purposes, and a plant for testing the water-| already been described in our columns. Among 
tightness of the firm’s bearings for colliery tubs, &c. | those in the former group may be mentioned Messrs. 
There are four types of these to meet different |The Carron Company, Carron, Falkirk, who showed 
conditions of track curvature, &c., but a generalja wide range of drop forgings, stampings and 
description of one will serve to illustrate the prin-| castings, together with examples of their well- 
ciples employed. The wheels are of cast steel, | known internal house fittings, such as grates and 
rigidly attached to the axle. The hub is cup-shaped | ranges. Messrs. William Kenyon and Sons, Limited, 
and carries the outer race of the ball bearings on its | Chapel Field Works, Dukinfield, showed their latest 
inner periphery. The inner race is carried on a steel | development in rope driving, which consisted of a 
tube, projecting into the hubs and completely en- | short-centre, high-ratio drive, using endless or ready- 
closing the axle, and to which are welded brackets | spliced ropes. ‘The remaining exhibits consisted of 
for connection to the tube frame. The bearing is| a Kenyon inter-stranded cotton driving rope, cast- 
sealed on its inner side by dust-proof washers, and | iron rope pulleys, gas and water fitting tools, and 
the ball races are arranged exactly over the rails, | materials for heat insulation. Messrs. Edward G. 
so that the load is directly transmitted i.e., there is | Herbert, Atlas Works, Levenshulme, Manchester, 
no bending moment on the axle due to the load.| showed a range of small tools, high-speed hacksaw 
The axle casing is filled with mineral grease by | blades, and their pendulum hardness tester. The 
means of a pump through a spring-loaded valve, | latter was described in ENGINEERING, vol. cxx, 
one charge being sufficient to keep the bearings | page 116 (1925). 
properly lubricated for a year or, in running figures, | 
for about 2,000 miles. 





other tools than an ordinary spanner and screw- 
driver. When the front cover is removed, the 
impeller and renewable end-plate can be withdrawn 
at once. Either pressure or suction inlet can be 


| pany, Limited, Britannia Iron Works, Gainsborough, 


|These operations can be performed without any | 


The display of Messrs. Marshall, Sons and Com- | 
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_ Fig. 126. Grit Pump; Messrs. MINING AND 
INDUSTRIAL EQuipMENT, LimiTED. 

| 

| radiators, stills and similar plant, together with 
| an example of the Chlorsyl water chlorinator. The 
latter was described in ENGINEERING, vol. cxxix, 
page 216 (1930). 

We conclude by mentioning Messrs. Goodwin, 
| Barsby and Company, Limited, St. Margaret’s Iron 
| Works, Watling-street, Leicester, who showed a 
| gravel-washing cylinder, two primary breakers, a 
granulator and a concrete mixer, together with 
smaller plant. All the main items of their exhibit 
have been previously described in our columns, an 
account of one of the stone-breakers being given in 
ENGINEERING, vol. cxxxii, page 631 (1931), of the 
gravel washer in vol. cxxxi, page 220 (1931), and of 
the granulator in vol. cxxviii, page 631 (1929). 








THE RELATIVE CORRODIBILITIES 
| OF FERROUS AND NON-FERROUS 
METALS AND ALLOYS.* 


Part ITI.—Frnat Report. Tue Resuits or THREE 
Years’ Exposure at SovurnamptTon Docks. 


By J. Newron Frrenp, D.Sc., Ph.D., F.L.C. 


NEARLY one hundred bars of ferrous and non- 
| ferrous metals were exposed to sea action in South. 
}ampton Docks for three years, and an account is 
given of 72 of these. The metals examined included 
lead, zinc, tin, aluminium, copper, nickel, and various 
| alloys containing iron, chromium, nickel, copper, and 
zinc. The metals were, except where otherwise 
stated, in the form of round bars 60 cm. (2 ft.) in 
|length and 2-87 cm. (1} in.) in diameter. After 
| weighing, they were fixed in eight stout rectangular 
|oak frames similar to, but smaller than, that already 
| illustrated.| The number of bars in each frame varied 
|from eight to thirteen. The ends of the bars were 
supported in holes in the frames, 2} in. apart from 
| centre to centre, and plugged with felt saturated either 
with tar or with vaseline thickened with paraffin wax. 
In the previous research putty was used, but this 
| proved unsatisfactory with ferrous bars and aluminium, 
| severe localised corrosion taking place at the ends. 
|The new method gave good service, the ends of all 
| the bars on dismantling being found in good con- 
| dition. The frames were fixed under a jetty at South- 
ampton Docks, at approximately half-tide level by 
|Mr. F. E. Wentworth Sheiids, to whom the author 
| desires to express his great indebtedness. After three 
| years (1928-1931) the frames were dismantled. 

| Owing to the thick accumulation of mud and shelly 
faune, it was not possible to gauge the extent of 





_The display of Messrs. Mining and Industrial 
Equipment, Limited, 11, Southampton-row, London, 


W.C.1, included actual examples and models of the | 


firm’s products in the way of grinding, screening, 
and filtering appliances. 


we have dealt with on previous occasions, but a 
tin. rubber-lined centrifugal pump for handling 
liquids containing abrasive grits deserves notice 
here, particularly as it has been evolved, after 
considerable experiment, as a challenge to an im- 
ported pump which has hitherto practically mono- 
A diagrammatic sectional view 


Polised the field. 


was mainly devoted to road appliances, the chief | corrosion from visual inspection in situ. This was 
exhibits comprising a Cummer 4-6-ton asphalt! unfortunate, for, on dismantling, it was found that 
plant, a portable steam engine supplying power for | corrosion had not proceeded so far as had been expected, 


the plant, a Diesel road roller, and a Manumit| and the results are not so conclusive as the author had 


Several of these, however, | 





petrol-driven motor roller. All these exhibits have | wished. The oil from the ships assisted in the forma- 
been previously described in our columns; we | “0? of & more or less protective layer of mud round 
: ; aur | the bars, which was not scoured off by the slowly 
may refer more particularly to the description of moving waters, as would have been the case at 
the portable steam engine, given in ENGINEERING, 
vol. exxi, page 742 (1926), and to that of the Diesel 
road roller in ENGINEERING, vol. cxxxii, page 31 
(1931). Messrs. Royles, Limited, Irlam, near 
Manchester, showed a wide range of calorifiers, 


* Paper read before the Institute of Metals, on 
Wednesday, March 9, 1932. Abridged. For Part I see 
ENGINEERING, vol. cxxvi, page 115 (1928), and for Part II, 
ENGINEERING, vol. cxxviil, page 358 (1929). 

+ See ENGINEERING, vol. cxxvi, page 115 (1928), Fig. | 
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Weston-super-Mare, where the tidal currents are very 
rapid. The present results, therefore, are not exactly 
comparable with those previously obtained. It was 
observed that the shell faunw did not collect in any 
appreciable numbers on the copper or copper-rich 
alloys, although all the other bars were covered, even 
the lead (shown in Fig. 2) and zinc bars. The shell 
faune did not appear to affect the corrosion of the metals 
appreciably while living. Dead shell faunw stimulated 
local corrosion in alloy steels, nickel, and in nickel alloys 
not rich in copper, leaving more or less circular patches, 
as shown by Fig. 3. The methods of clearing and exam 
ining the bars were the same as in the previous research, 
save that tensile tests were not applied, as corrosion 
had not proceeded sufficiently far to justify them. 


CONSIDERATION OF THE ResvULtTs. 


Wrought Iron and Mild Steel.—These bars were 
included in the tests to serve as standards of com- 
parison with the results obtained at Weston. The 
two wrought irons were very uniformly attacked, the 
fibrous structure appearing at various places; they 
lost less in weight than the steels. The mild steels 
had also been uniformly attacked, particularly the 
copper steels. As in the Weston tests, the addition 
of 0-15 per cent. copper proved slightly beneficial. 

Alloys of Nickel and Chromium.—The addition of 
chromium, up to 20 per cent., to nickel does not appear, 
on the whole, to have greatly enhanced the resistance 
of the nickel to corrosion. The loss in weight was 
slightly less with 4-79 per cent. chromium, but slight 
pin-holing occurred, and also slight localised corrosion 
where dead faune had remained. 

Alloys of Nickel, Chromium, and Iron.—All these 
alloys resisted general corrosion exceedingly well, but 
were subject to localised corrosion, even the nickel 
bars, MI, containing 99-60 per cent. Ni, yielding to 
the attack of shell faunw. The addition of iron to 
nickel, ¢.g., bar M11: Fe, 21 per cent. and Ni, 78-10 
per cent., and bar M9: Fe, 62-3 per cent. and Ni, 
36°67 per cent., increased the corrodibility as shown 
by Fig. 5, but this was partly countered in bar M10 


Fie. 3. 


of “ Dall ray by addition of 3 per cent. chromium. 
The remaining bars containing 16 per cent. to 20 per 
cent. chromium retained their high polish, and, apart 
from localised corrosion, were in excellent condition. 

Effect of Cold-Working on Alloy Steels.—The nickel- 
chromium steels R1702 (Ni, 10-5 per cent.; Cr, 15-7 
per cent.) and R1746 (Ni, 2-15 per cent. ; Cr, 17-0 per 
cent.) had been stretched, at one point, and very heavily 
cold-worked at another by twisting, the surfaces of the 
bars being indented at several of the bends. There 
was no special corrosion at these places, however, apart 
from localised attack due to dead shell faune. Where 
riveted, the bars were in as perfect condition as the 
main body of the bar. In every case, however, welds 
made in the bars had cracked in the frame. 

Nickel-Copper Alloys.—Both nickel and copper 
resisted sea-water corrosion exceedingly well. As at 
Weston, the nickel lost considerably less in weight 
than the copper, but was somewhat less uniformly 
attacked. There were no marks on the copper similar 
to those on the nickel and high-nickel alloys caused 
by shell faunw. The latter do not appear to have 
attached themselves to any appreciable extent to the 
copper and high-copper alloys. Bars M5 of “ Corronil,”’ 
the percentage composition of which was: Ni, 70-27; 
Cu, 28-03; Fe, 0-67 and Mn, 0-80, lost least in weight 
and were in excellent condition. Bars M4 of “ Sil- 
veroid " (Ni, 44-21; Cu, 54-47; Fe, 0-90; and Mn, 
0-33) were closely similar. Further increase in copper 
content resulted in an nereased loss in weight, but 
corrosion was very uniform. The presence of 1-93 per 
cent. nickel in copper had no appreciable effect on the 
resistance of the copper. 

Copver.—-The copper bars resisted corrosion well 
snd uniformly. Vernon found in his aerial tests that 
the presence of 0-45 per cent. of arsenic greatly en- 
hanced the resistance of his copper specimens to 
corrosion, and in the present author's tests at Weston- 
super-Mare,* arsenic was found to retard slightly the 
corrosion of copper exposed to alternate wet and dry sea- 
action. Bar B, containing 99-32 per cent. of copper and 
0-43 per cent. of arsenic, supports this conclusion for 


* See ENoInerarine, vol. cxxvi, page 115 (1928). 
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sea-action. Smaller quantities of arsenic, namely, 
0-11 per cent., 0-25 per cent. and 0-39 per cent. 
appear to give varying results. 

Copper-Zine Alloys.—The influence of grain size on 
the rate of corrosion of brass has frequently been dis- 
cussed. The general opinion appears to be that the 
grain-size should not be large; some regard the 
effect as not important within normal limits, whilst 
Briihl* concludes that a small crystalline structure is 
conducive to most rapid corrosion. Bars of screw 
metal, a 60: 40 type brass containing 1-3 per cent. of 
lead, and Muntz metal were prepared, three of each 
of almost identical chemical composition, but differing 
in their grain-size. The results obtained with these 
show that the greatest resistance to corrosion was 
offered by the bars of smallest grain-size in the case of 
screw and Muntz metal. These results are suggestive, 


but are not in themselves conclusive, for other factors | 


besides grain-size may be at work. 
The ordinary:zine bars, OZ1 and 2, (Table IV) were 
made of commercial metal, such as is supplied to the 


Admiralty, shipbuilders, and shipping companies for | 


anti-corrosive purposes. The greatest impurity was 
lead. The bars contained approximately 98-82 per 
cent. zine, 1-12 per cent. lead, 0-05 per cent. each 
of iron, and cadmium, together with a trace of arsenic 
and aluminium. The bars 
complied with the Admir- 
alty specification for rolled 
zine for anti-corrosive pur- 
poses—namely, that they 
had been rolled from cast- 
ings three times the finished 
thickness. Bars PZ1 and 2 
were prepared in a similar 
manner from high-grade 
spelter containing 99-9 per 
cent. ofzine. It is interest- 
ing to note that, as with tin, 
dealt with below, the ordi- 
nary metal has proved more 
resistant to corrosion than 
9 


Fie. 


Fie. 


the commercially pure spelter (Table [V) which latter | 


Two | 


suffered somewhat severe pitting near its ends. 
pits measured on bar PZ2 were 1-3 mm. and 1-35 mm. 
deep, respectively. Shallow pits occurred at numerous 
other places. The ordinary zinc bars were in very 
good condition, such pitting as occurred being very 
shallow. These results are in harmony with those 
recently obtainedf with plain and amalgamated zinc 


Tasie [V.—Bars of Miscellaneous Metals. 


| | 
Identity Loss in | 


Metal. Mark. Weight 


Grms. 

Common lead AU 4-0) 

: °° 4-5 

6 

Avtimonial lead (1-6 pervent.. LAL 4°: 

») 
High-crade 99-9 per cent 

pure zinc 

Ordinary 98-8 per cent. zinc 


High grade 99-75 per cent 
pure tin 

English common ingot 99-2 
per cent. tin 

Aluminium 


*65 


AL? i} 

* Both bars were pitted near their ends, especially PZ2, the 
depths of two pits in which were 1-3 and 1-35 mm. 
in electric batteries containing either dilute sulphuric 
acid or ammonium chloride solution. It appears, 
therefore, that the presence of about 1-1 per cent. of 
lead in zine exerts a beneficial action on its resistance 
towards corrosion. 

Tne tin bars, which were specially cast for this 
research, had undergone no further mechanical or 
heat-treatment. They were not subject to analysis, as 
the general composition of the English common ingot 
tin was known, namely, antimony, 0-300 per cent. ; 
arsenic, 0-017 per cent.; lead, 0-398 per cent. ; 


* See ENGINEERING, vol. xcii, page 436 (1911.) 
+t See ENGINEERING, vol. cxxvii, page 354 (1929). 
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copper, 0-060 per cent., with traces of bismuth, iron, 
| silver and sulphur. In the high-grade pure tin, the 
| guaranteed percentage of tin is 99-75; the impurities 
consist of the above in proportionately smaller 
}amounts. The bars, after cleaning, were found to be 
in excellent condition. The pure tin lost slightly mor 
weight than the common metal, as in the Weston 
| tests. In all cases there were very slight indications 
of incipient pitting. 

The aluminium bars had been rolled down rapidly or 
broken down from rods 2-5 in. square to 2 in. square 
in rod mills at a commencing temperature of 460 deg. 
C., which fell to 390 deg. C. during the process. They 
were then cold-drawn from 2 in. square to round bars 
1} in. in diameter by y% in. reductions. Analysis 
‘showed the bars to contain 0-32 per cent. iron and 
0-25 per cent. silicon. On cleaning, the bars were 
seen to be in excellent condition, having suffered a 
negligible loss in weight (Table IV). A similar bar 
exposed at Weston-super-Mare in the author’s previous 
| research was practically destroyed by pitting; one 
| pit, 5-81 mm. deep, had penetrated through more 
| than one-fifth of the diameter of the bar. The con- 
ditions of exposure in the two cases, however, were 
different. At Weston the rushing of the tide scoured 
| the metal, whereas at Southampton the layer of oily 





Leap BAR COVERED WITH MuD AND SHELLS. 


5. Nicxet-Iron Bar M 9 B. 


mud adhered tenaciously to the aluminium, #and 
thus tended to preserve its outer skin unbroken. 
These results support the conclusion previously 
arrived at, namely, that the pitting was due, in the 
Weston tests, to discontinuities in the protective skin, 
and that if this pitting could be stopped aluminium 
might be very serviceable for marine work. 

The lead bars were prepared hy extrusion from a 


Taste V. 


7 Antimouial 
Lead IC. Lead LP. Lead. 


Per cent. 
98-391 
1-600 


Per cent. 
99-922 
0-003 


Per cent. 
99-968 
trace 


Lead .. 
Antimony 


solid block of metal. The antimonial lead was pre 
pared by melting down antimony and lead in the 
requisite proportions and casting into a block for 
extrusion. The compositions of the bars are shown on 
Table V. Traces of copper, bismuth, silver, iron 
zinc, and tin were also present. The bars of ordinary. 
lead LC and LP had sagged in the frames, and two 
of them almost fell out. The antimonial lead bar 
remained straight and rigid throughout the test. To 
what extent the observed losses in weight (Table IV) 
were caused by mechanical action it is difficult to 
decide, but all the bars were in excellent condition 
when cleaned, apart from points of obviously mechanical 
local injury. From these results and those obtained 
at Weston there can be no doubt that the addition 
of 1-6 per cent. of antimony appreciably enhances the 
resistance of lead to sea action. 


InsTITUTION OF Navat Arcuirects.—The Counc! 
of the Institution of Naval Architects has awarded the 
Premium for the year 1931 to Mr. L. C. Burrill, Durham 
University (Armstrong College), for his paper, ~ 5e@ 
worthiness of Collier Types.” The Premium will be 
presented at the opening session of the annual genera! 
meeting, which will be held next week, from Wednesday 
to Friday inclusive, at the Royal Society of Arts, John 
street, London, W.C.2. 
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THE STATE LINE STATION OF THE 
CHICAGO DISTRICT ELECTRIC 
GENERATING CORPORATION. 

(Continued from page 270.) 

A SECTIONAL drawing of one of the six boilers 
installed for the No. 1 unit at the State Line station 
is given in Fig. 19, Plate XIX. On the right hand 
will be seen, at the top of the building, the con- 
veyor gallery. This accommodates two conveyors 
jeading off at right angles from the main conveyor, 
as already described. The branch conveyors are 


| square foot of boiler surface. The walls are of the 
| Bailey water-tube type, described in our article on 
| the Calumet boiler, referred to above. These walls 
| have a total surface of 3,870 sq. ft. The super- 
| heater is arranged over the boiler tubes, as shown 
in Fig. 19, Plate XIX, and Fig. 24, page 344. It is 
of the four-loop pattern, in two sections per boiler, 
and gives three passes per section ; it is arranged in 
two sections owing to the width, in order to obtain 
good distribution. The superheater tube diameter 
is 2 in., and each heater provides 7,200 sq. ft. of 
surface, resulting normally in 252 deg. F. of super- 





provided with trippers capable of being moved so 
as to discharge the coal in any bunker, as required. | 
There are six bunkers in a row, thus providing two | 
for each boiler. Each bunker has two hopper | 
pockets fitted with a chain-operated gate. As will| 
be seen in Fig. 16, Plate XVII, ante, each pair of | 
these gate valves connects, by means of pipes, with | 
coal scales, shown on the right of Fig. 19. From} 
each set of scales the fuel is distributed by two} 
pipes to hoppers of Fuller-Lehigh feeders, driven by | 
3-h.p. motors on the boiler-room floor at El. + 32. | 


The feeders supply the mills shown on the floor | contraflow principle, as will be clear from the duct | 
below. For all except boiler No. 4, two 70-in. Lehigh | arrangements from the induced and forced-draught 


air-separation type gear-driven mills are installed. 
For No. 4 boiler there is only one such mill, together 


heat, the temperature aimed at at the superheater 
outlet being 750-deg. F. 

A flat arch of the Liptak type behind the steam 
drum deflects the gases downwards into a steaming 
economiser of the horizontal-loop, contraflow pat- 
tern, the water flowing in at the bottom and pass- 
ing upwards. It consists of 2-in. tubes 35 ft. long, 
24 tubes wide, and 44 tubes high. Each economiser 
provides 19,820 sq. ft. of heating surface. Below 
this is a dust hopper, from which the gases pass up 
again through an air heater. This also is on the 


fans shown in Fig. 19. The combustion gases pass 
up the tubes, the air circulating round them. 

















Fia. 20. 


with one table mill. The mills for five of the boilers 
are driven by 300-h.p. squirrel-cage type motors, 
and have a capacity of from 15 tons to 20 tons per 
hour. On the remaining boiler, the Rossman drive 
is installed. The features of this drive were fully 
described in an article in our columns on Novem- 
ber 28, 1930, page 694. In the mill drive at State 
Line, the Rossman units consist of one 250-h.p., 
2,000-volt induction motor and one 50-h.p., 125- 
volt direct-current motor. 

Above the mills, on the boiler-room floor, are | 
two exhausters for each boiler, drawing off the 
pulverised coal and supplying it through four 
branched pipes to eight burners of the Calumet 
type. This design of burner was described and 
illustrated in ENGINEERING, vol. cxxvi, page 389 
(1928). 

The boilers are single-cross drum units, by Messrs. 
Babcock and Wilcox, designed for 800 1b., at which 
pressure the drum safety valves lift; they are actu- 
ally operated to give 650 Ib. per sq. in. at the tur- 
bine throttle. Each provides a heating surface of 
10,294 sq. ft. The drums are 52 in. in internal 
diameter, 3} in. thick, and 41 ft. 6 in. long. The 
Main evaporating units are shown, being installed 
m one case, in Fig. 23, page 344. There are 52 
vertical sections per boiler, each consisting of 
inclined tubes 20 ft. long and 3} in. in outside 
diameter. The lower tubes are spaced wide apart 
to form a slag screen and to ensure good exposure 
to radiant heat. The combustion chamber, which 
: 34 ft. 7 in. long and 19 ft. 9 in. wide, by 29 ft. high 
tom the tubes to the top of the bottom hopper, has 
' volume of about 21,000 c. ft., or 2-04 c. ft. per 





speed 


described below. 


CoTTRELL PRECIPITATORS. 


| the economiser at 350 deg. F. The coal is ground 
| to a fineness giving from 70 per cent. to 75 per cent. 
through a 200-mesh sieve. 

The stacks are 250 ft. high above the firing floor, 
itself at El. + 32. They are of steel, lined with 
Gunnite, and are 21 ft. in diameter at the base, 
tapering to 18 ft. at the top. The stacks connect 
with a long rectangular flue, the gases passing, on 
their way to this, through dust collectors. Of the 
latter a variety have been installed, for purposes 
of comparison. On boilers Nos. 1, 2 and 3, Cottrell 
electric precipitators, by the Research Corporation, 
have been installed. There are two unite per 
boiler, operating at from 55,000 volts to 75,000 volte, 
and capable of dealing with 110,000 c. ft. of gas per 
minute at 335 deg. F. Fig. 20, on this pige, shows 
the Cottrell installation. The precipitator unite are 
enclosed in the rectangular casings, the cylindrical 
| casings in the foreground and on the right being 
|return bends of ducts leading from the induced- 
poe fans into the precipitator chambers. On 
the far side the latter open into the large rectangular 
duct shown to the right in Fig. 21, page 332, extend- 
ing between the two stacks and beyond to include 
the unit at each end. The requisite sub-station for 
the Cottrell process is a small rectangular building, 
the roof of which is partly shown in the foreground 
of Fig. 20. 

For boiler No. 4, four Sirocco dust collectors are 
installed. These have a normal capacity of 
160,000 c. ft. per minute at 350 deg. F., and a 
pressure drop of 2-78 in. of water at the maximum 
capacity of 220,000 c. ft. per minute. The Sirocco 
installation is visible in the distance in Fig. 21, and 
is shown in section in the general elevation, Fig. 16, 
Plate XVII, ante. The system has been described 
before in ENa@rNzErING. The duct from the fan 
leads into a volute connected below with a tapering 
casing containing truncated cones and cylinders of 
plating. The dust and particles of grit work to the 
outside of the stream of gas under the action of 
centrifugal force, and downwards under gravity 
into the tapering collector. The gases form a 
vortex in the centre and pass into the large rectan- 
gular trunks to be seen overhead, in Fig. 21. From 
|here they pass into the main duct leading to the 
| shafts. 
| Boiler No. 5 is provided with two Vorticose dust 
| collectors, by the Dust Recovery Company. These 
| have a normal capacity of 110,000 c. ft. per minute 
|at 350 deg. F., with a pressure drop of 1-75 in. of 
water at the maximum capacity, which is 220,000 
|c. ft. per min. These two dust-collector units are 
| shown in the foreground of Fig. 21, under construc- 


| tion. This system breaks up the gas into a series 


| 








There are 35 rows of 77 tubes each, their length | of small streams, and baffles cause vortices to form 
being 32 ft. The tubes are No. 11 B.W.G in thick- | so that the dust is deposited. The deposit is re- 
ness and 2} in. in diameter. The surface amounts | moved by a screw conveyor. In front of the near 


to 56,401 sq. ft., and in normal working they raise 
the air temperature from 70 deg. to 520 deg. F. This 
heated air is supplied as secondary air to the fur- 
nace, and also to the pulverising mills, whence it 
passes with the fuel to the burners as primary air. 
From the air heater, the combustion gases pass 
to the induced-draught fan on the fan floor at 
El. + 85-5. Two induced-draught fans are installed 
per boiler. They are of the Turbovane type by 
Messrs. Sturtevant, and have a capacity of 110,000 
ce. ft. per minute each at 10} in. of water. Each 
is driven by a 350-h.p., 2,200-volt, three-phase, 
60-cycle, squirrel-cage, two-speed induction motor. 
The forced-draught fans, of which there are also 
two per boiler, are also by Messrs. Sturtevant. 
They each have a capacity of 60,000 c. ft. per minute 
at 74 in. of water, and are driven by 125-h.p. two- 
motors. Adjustable control vanes are 
provided on the inlets to the forced-draught fans, 
and are also arranged in the inlet ducts of the 
induced-draught fans. These two sets of control 
vanes form part of the combustion-control system 


The efficiency curve for the boiler units is very 
flat, ranging from about 86 per cent. at an output of 
200,000 Ib. per hour to about 84 per cent. at the 
full rating of 450,000 lb. per hour. At the latter 





output, the flue gases enter the steaming econo- 
miser at about 1,300 deg. F., and the air heater at | 
650 deg. F., leaving the latter at about 375 deg. F., | 
with ahout 13 per cent. of CO,, water being fed to | 


unit may be seen a shaft for driving the screw con- 
veyors. At the end is a shaft fitted with cams 
operating a series of laminated springs forming a 
rapping mechanism, for the purpose of dislodging 
the dust from the baffles. 

The remaining boiler, No. 6, has two Green 
Dustraps. These are shown in Fig. 22, page 332, 
under construction. The Dustrap was described in 
ENGINEERING, vol. cxxix, page 248 (1930). It con- 
sists of a large number of corrugated plates, pierced 
and barbed, and set vertically, about 3 in. apart, 
across the passage of the gas, which has to make its 
way through the perforations in the plates. The 
plates collect the dust, and at intervals sections of 
plates are automatically cut out of the stream and 
rapidly shaken by being lifted about }in. and dropped 
suddenly. The dust is consequently jarred off, and 
drops into a hopper, whence it is removed by a screw 
conveyor. After shaking, the dampers are again 
opened and another section is cut out in turn. The 
shaking or rapping is effected by means of small 
moving chains passing lengthwise along the roof of 
the unit, lifting bars to which the barbed plates are 
attached by means of adjustable rods. The units for 
No. 6 boiler have a capacity of 160,000 c. ft. and 
220,000 c. ft. per minute at normal and maximum 
rating, respectively. At the latter, the pressure drop 
is 0-85 in. A good deal of testing work has been 
carried out at State Line to determine the efficiencies 
of the dust-collecting systems. Owing, however, 
to eddying and stratification, it has proved to be 
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very difficult to obtain fair samples before and after 
the collectors. 


Returning to the boiler proper, ashes from the | 


furnace are dealt with by sluicing. Boilers Nos. | 
to 5 are fitted with A.S.H. ash hoppers and 
quenchers. This arrangement is shown in the 
section, Fig. 19. The ashpit or hopper is lined 
with gravity locking bricks, and is fitted just under 
the furnace bottom with quenching sprays. The 
quenched ashes are dropped through doors on to 
feed plates sloping towards a central grid, a second 
system of sprays playing on the ashes as they fall | 
through. Below the grid is a sluicing trough made 
up of renewable cast-iron sections laid in a concrete 
trench. A jet from a nozzle at the end of the trough 
forces the ashes along the trench, and they are 
finally sluiced to the ash-house already described. | 

Boiler No. 6 is fitted with the same trench and 
sluicing equipment, but a different type of ash- 
pit. In this case, the slag is collected in a well 
formed by the furnace bottom, in the molten con- | 
dition, and is periodically tapped off into a disin- 
tegrating chamber. In this chamber. the molten | 
slag falls on to high-velocity water jets, by which it 
is immediately chilled and disintegrated to the 
size of rice, after which it is sluiced away as described | 
above. Water is supplied for ash sluicing by two| 
5-in. Worthington pumps, each of 1,200 gallons per 
min. capacity at 1,750 r.p.m., against a head of 
183 lb. per sq. in. ‘These pumps are driven by 100- 
h.p. motors. 

The insulation of the boilers consists of 2-in. of 
Superex, and in some places 2-in. and in others 
4-in. of 85 per cent. magnesia blocks. The furnace 
is finished off with a layer of 2-in. Transile board. 
The economiser, air heaters, and hoppers are 
insulated with Superex and magnesia, and the air 
ducts with magnesia blocks and asbestos cement, 
all of which are canvas-jacketed. 

The control of the boiler output is effected by 
regulating the fuel feed and air flow. This is done | 
by means of a master controller in the boiler room, | 
which is connected with the main steam header, and, 
in response to changes in pressure due to variations 
in load, adjusts an electric control current in pro- 
portion. In this control current circuit a fuel-feed 
controller and air-flow controller are connected in 
series, so that both are affected in the same degree 
by any change in the strength of the control current 
brought about by the action of the master con- 
troller. The fuel-feed controller, as its name im- 
plies, controls the fuel supplied, but acts on the 
feeders to the mills, and not directly on the supply 
to the burners. The air-flow controller varies the 
output of the induced-draught fans, by the adjust- 
ment of the control vanes already referred to. The 
latter regulation is supplemented by the adjust- 
ment of the forced-draught fans. 

The master controller embodies a Bourdon 
pressure tube, connected with the main steam header. 
The movement of this tube under variations of 
pressure is utilised, by means of a Leeds and 
Northrup proportional-step mechanism, to vary the 
position of a rheostat contact arm. As the latter | 
revolves, a cam moves a floating lever, which, 
through a system of links, varies the tension of a 
spring attached to the moving end of the Bourdon 
tube, tending to return the device to the position of 
equilibrium. At the same time, a motor-driven 
compensating or follow-up arrangement also comes 
into play, to shift the fulcrum of the floating lever, 
thereby readjusting the spring tension. This, in 
turn, alters the position of the moving end of the 
Bourdon tube as if a further change in pressure 
had occurred, and this movement results in a correc- 
tion of the rheostat 1rm and main control current. 
In this way, stable conditions are brought about | 
under the changed conditions. 

All four fuel feeders at each boiler are regulated | 
simultaneously by a motor-operated gang-rheostat. | 
The four feeder motors are fitted with tachometer | 
generators all electrically connected in series, and | 
together giving a total voltage, which is used to 
balance the main control current voltage already de- | 
scribed as being regulated by the Bourdon-tube me- 
chanism. Whenever the voltages fail to balance, the 
fuel feed controller adjusts the feeder speed to suit, 
changing the supply to the mills, and hence to the | 
burners. 


| 
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Fig. 22. 


The air-flow controller, for regulating the control 
vanes of the induced-draught fans, also operates in 
response to the main control current, i 
passed through three electro-magnetic coils, the 
outer two of which are fixed while the centre one 


floats between them, being carried by the vertical | 


limb of an inverted tee-shaped lever, supported on a 
knife-edge. The two bottom ends of the tee are 
coupled to bells in oil cups, the enclosed spaces under 
the bells being in connection with the main duct on 
either side of the economiser, so as to be affected 
by a difference in pressure. The electro-magnetic 
coils oppose the movement of the bells, and, under 
normal conditions, the whole mechanism is in 
equilibrium. The tee-lever carries a pointer, which, 
if the lever swings to one side or the other owing to 
lack of balance of the system described, makes a 
“high” or “low” contact, and cuts in the control- 
vane motor drive so as to open or close the vanes 
as required. When balance is restored, the motor | 
drive is cut out until another change occurs. 

The two foregoing controls are the main regulating 
features of the system. As already remarked, how- | 








which is | 





GREEN DvustrRaP INSTALLATION 


‘ever, the induced-draught fan-vane control is sup 
| plemented by regulation of the forced draught by 
means of vanes at the fan inlets. The controller 
| employed for this is similar to the air-flow apparatus, 
|except that it has no coils connected into the main 
control circuit, and has only one pipe connection 
to the top of the furnace chamber, the second bell 
being merely connected to atmosphere. In place 


| of the electro-magnetic coils, an adjustable spring 


tension system is coupled to the bottom limb and 
furnace bell, and set to keep the whole in equili 
brium. If the balance is disturbed, contacts. 
similar to those previously described, start up the 
fan-control vane motors, one way or the other. 
When either the induced-draught or forced 
draught control vanes reach a certain stage in thei 
travel, mercury tilting switches come into action. 
and the fan speeds are changed automatically, after 
which the regulation is continued by the controller 
described, at the higher or lower speed of the two 


|speed motors. The two speeds for the induced 


draught fans are 900 r.p.m. and 720 r.p.m., and for 
the forced-draught fans 1,200 r.p.m. and 900 r.p.™ 

















MarcH 18, 1932.] 


ENGINEERING. 





333 








These are the synchronous speeds, the slip depending | time, there would be no Doppler effect if the 
on the load. There is, further, a fuel-feed compen-| luminosity came from residual molecules of gas 
sator, consisting of an electrical CO, recorder with | excited by the discharge. Continental physicists 
contacts for the adjustment of the fuel-air ratio | were confirmed in their doubts by Wiedemaan, 
rheostat, in order to maintain the desired CO,; who came to the conclusion that the cathode rays 


percentage. 


This only comes into action when the | were a special sort of transverse vibration in the 


normal fuel-air ratio worked by the main feeder and | ether, and that the positive column was due to a 


ir flow controllers needs correction on account of | corresponding 
basis, however, the magnetic effects observed 


variation in the quality or size of fuel. 

The above general outline of the master automatic 
control system may be completed by a brief sum- 
mary of some of the alternatives provided. At 
each boiler control board, there is a selector which 
enables the boiler to be put on master automatic 
or master hand control, conforming with the control 
selected at the master control board. A second 
position of this selector makes individual automatic 
control possible at the boiler itself, the combustion 
rate then being dependent upon the setting of the 
individual hand rheostat, but the fuel-feeder and 


fan-motor speeds and furnace-pressure being auto- | 


matically controlled. This type of control is used 
when it is desired to keep one or more boilers at a 
steady rate, while others take the variations of 
load. In a third position of the selector, all auto- 
matic control is cut out, and regulation is by 
independent switches on the board. A fourth 
position cuts all switches off, and the boiler controls 
ure dead. 

It muy be added that the additional boilers for 
the two new units being installed will be of the 
same general design as those for No. 1 unit. There 
will be three standard boilers and two reheat 





boilers. The reheat boilers can only be used with | 
their particular units. The furnaces will be fired | 


with pulverised fuel on the unit mill principle. The 
preliminary investigations showed that it would be 
economical to raise the pressure and temperature 
to 1,200 Ib. and 825 deg. F., respectively, and full 
ulvantage will be taken of the new limits. 


(To be continued.) 








THE DISCOVERY AND PROPERTIES 
OF THE ELECTRON. 


Ar the Royal Institution, on March 5, Lord 
Rutherford, F.R.S., delivered the second lecture 
of his course on the electron. 

On the last occasion, he said, he had traced the 
study of the discharge of electricity through gases 
from Faraday in 1838, to Crookes in 1879, and had 
shown how interest had concentrated on the nature 
of the cathode rays. On this matter Crookes had 
very clear and definite ideas. He supposed, and 
rightly, that in hjs tubes the mean free path of 
the molecules was such that they might travel 
almost the whole length of the tube without 
experiencing a collision. He thought that the 
residual molecules striking the cathode acquired 
a negative charge, and were then violently repelled. 
He supposed that much of the effects observed was 
due to this torrent of atoms and molecules which, 
owing to their charge and speed, had acquired 
peculiar properties, and further that the deflection 
of the rays was due to the fact that these flying 
particles were negatively charged. In 1879, he 
made the oft-quoted remark that in these tubes 
he was confronted with a fourth state of matter, 
where the corpuscular theory seemed to hold good, 
and light did not always travel in straight lines. 
More had been read into the remark than the facts 
Justified, since Crookes had no idea that the particles 
were atoms of electricity, but thought that he was 
merely dealing with ordinary atoms and molecules 
which had acquired special properties, owing to 
their speed and the charges carried by them. 

Looking back, it was difficult to understand how 
it was that the idea that the cathode rays were a 


stream of negitively-charged particles was not | 








longitudinal vibration. On this 
could not be accounted for, unless, as J. J. Thomson 
pointed out in 1894, the ether had itself a structure 
either in time or space, comparable with the 
periodicity of the waves. Nevertheless, Goldstein 
adhered to his views. 

Hertz realised that a crucial test of the views of 
Crookes should be possible. If the discharge 
consisted of negatively-charged particles, it should 
be deflected when it was passed through an electric 
field, and, further, if it were directed into a Faraday 
cylinder, the latter show a negative charge. He 
tried both experiments and got a negative result in 
both cases. It was now known that this was due 
to his lack of experience in the technique of high 
vacua. His tubes contained comparatively large 
amounts of residual gas, which completely masked 
the effects for which he sought. As Hittorf had 
already shown, the rays render a gas conductive, and 
hence the effective electrostatic field of Hertz was 
only a minute fraction of what he supposed it to 
be, and on which he calculated that if the discharge 
did consist of particles they must be travelling 
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faster than light. Had Hertz employed higher 
vacua he would have anticipated, by nearly fifteen 
years, some of the results of J. J. Thomson. 

As often happened, one unfortunate experiment 
led to others. It was known that light could pass 
through thin metal foil, and hence, if the cathode 
rays were also some form of waves, they also might 
be expected to do so. The experiment was tried, 
and with positive results. Indeed, Lenard showed 
that the discharge could pass out of the tube into 
the air and be examined there. This had now been 
done on an enormous scale by Coolidge, using 
potentials as high as 800,000 volts, whilst 60,000 
was about the highest used by Lenard. Having 
obtained the rays outside his tube, Lenard studied 
the scattering of them by various screens, and 
showed that the stopping power of these depended 
simply on the quantity of matter passed through, 
and not on its condition, whether gaseous, liquid 
or solid. He showed that the intensity diminished 
exponentially, with the quantity of matter passed 
through. 

There was thus a wide divergence between the 
views of British and Continental physicists. This 
led to attempts to measure the speed of the rays. 
An early experiment of J. J. Thomson gave the 
velocity as not more than 2 x 10’ cm. per second, 


generally accepted elsewhere, as well as in this| which was only about ,;}5 of the actual. Another 
country. There were, however, observations which | attempt was made by Deslourdes, and, later on, by 


raised difficulties. 


Thus Goldstein, who repeated | Wiechert, who showed that the speed was certainly 


most of Crookes’s experiments, concluded that the | more than 10* cm. per second. 


particulate hypothesis could not be justified. He 
Supposed that if the rays were particles a spectro- 
“copic examination of them should show a Déppler 
effect, but he found none. He assumed, however, 
that the glow was emitted by the particles them- 


| 


A new line of attack was suggested by Schuster 
in 1884, and developed more thoroughly in 1890. He 
introduced the modern idea of finding the speed by 
correlating observations of the behaviour of the 


| particles in magnetic and in electrostatic fields. He 
selves, whereas, as Schuster pointed out at the| pointed out that, if the rays consisted of particles 





having the charge e and the speed u, each would be 
equivalent to a current element ids, and in a 
uniform magnetic field would describe a circular 
path of which the radius p was given by the equation 
Hp=mu/e. Secondly, if, ina vacuum, the particle 
passed from rest between two points having a poten- 
tial difference V, the speed it acquired would be 
given by the equation Ve = 4 mu*, where m 
denoted the mass of the particle. Combining these 
two equations, Schuster got 
2V 2V 

u-= Hp and e/m = ip 
He thus showed that both the velocity u and the 
ratio of charge to mass could be determined in 
terms of the observed quantities V, H, and p. From 
Faraday’s laws of electrolysis, the ratio e/m was 
known in the case of the hydrogen and other atoms. 
In his experimental work Schuster was in a diffi- 
culty with regard to the value of V. He believed 
that the field was effective only in the neighbour- 
hood of the cathode, and that each cathode particle 
after its first collision with a molecule of the residual 
gas would act like an ordinary molecule. Hence, 
after a few collisions, the distribution of velocity 
would be the same as in an ordinary gas. The 
conclusion he reached was that there was no evi- 
dence that the rays were anything more than charged 
particles of nitrogen. 

The discovery of the X-rays gave a new impetus 
to the inquiry into the nature of the cathode rays, 
since it was believed that the X-rays were due to 
the impact of the cathode rays on a target. Kauf- 
mann accordingly repeated Schuster’s experiments, 
but in better conditions, and found that e/m was 
about 1-7 x 10’. He was not sure, however, that 
the whole of his potential difference was effective 
in accelerating the rays, and concluded that it was 
not definitely established that the rays were charged 
particles. A year later, however, having in the 
meantime learnt of the work of J. J. Thomson, he 
agreed with the latter’s conclusions. 

Excellent work was carried out at about the same 
time by Professor Wiechert, of Konigsberg, who, in 
a paper published in January, 1897, but in an 
obscure periodical, described experiments based on 
Schuster’s method, from which he concluded that 
the charge carried by the particles was the same as 
that borne by a hydrogen atom, but that the mass 
of the carrier was ;,;'55 that of the H atom. He 
also determined the speed of the rays to be 3 x 10° 
cm, per second. His apparatus is represented in the 
accompanying diagram. His discharge tube is illus- 
trated at the bottom. The cathode is on the right, 
and the rays from it passed between the poles of 
the magnet M, which deflected them away from the 
opening in the screen at B,. The field due to this 
magnet could, however, be annulled by the current 
through a coil near B,, and the rays would then pass 
through the opening in B, to By, and, in the absence 
of a magnetic field there, would pass through this 
screen on to the target indicated by the little 
rectangle shown on the left of this screen. 

The cathode rays were generated by an oscilla- 
tory current obtained from a Tesla coil, and having 
a frequency of 10’ to 10° oscillations per second. 
This coil also fed the coils which produced magnetic 
fields near B, and B,. The former of these annulled 
the field due to the magnet M, and allowed the 
particle to pass through the screen B, towards the 
target. If the time it took to make the traverse was 
the same as that required for the oscillatory current 
to fall from maximum to zero value, the particle 
would pass through the opening in B, on to the target 
beyond. If, however, the current was still flowing 
through a coil at B,, the particle would be deflected, 
and miss the opening in B,. By adjusting the 
periodicity of the Tesla coil, it was therefore possible 
to determine the time the particle took to pass from 
B, to B,. In this way Wiechert found the velocity 
of the particles to be 3 x 10° cm. per second. These 
experiments, however, were not completed before 
the particulate nature of the cathode rays had been 
more or less substantiated by the work of others. 
Wiechert expressed very definitely the view that 
every electric current was due to the passage of 
chaiged particles, and that in wires there were 
present not only the chemical atoms but also atoms 
of electricity. He also noted that the cathode rays 








consisted solely of negatively charged particles, 
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THE SYDNEY HARBOUR BRIDGE. 











and that no positive particles were to be found, and 
moreover, in a paper published in January, 1897, 
he also suggested that matter might prove to consist 
simply of positive and negative particles of elec- 
tricity. 

The whole position was ultimately cleared up by 
the work of J. J. Thomson, with which Lord 
Rutherford said he would deal in his next lecture. 


THE SYDNEY HARBOUR BRIDGE. 


As stated in our issue of January 1, the Sydney 
Harbour Bridge is to be officially opened to-morrow, 
the 19th inst. The above illustration, for which we 
are indebted to Dr. Bradfield, shows the bridge in 
its completed condition, and as it will appear to- 


morrow, except that, Dr. Bradfield tells us, the) 


putlogs for cleaning down the pylons may possibly 
not be removed from the tops. Although we have 
in the last few years published many articles, and 
very many illustrations, relating to the Sydney 
Harbour Bridge, the above Fig. 1 is the first actual 
photograph which has appeared in our columns 
which allows its impressive and graceful features 
to be adequately appreciated. 

We have dealt so fully in the past with the design 
and erection of the bridge, that it is unnecessary to 
refer to these features again; there is, however, a 
matter concerning the wsthetic appearance of the 
finished bridge to which we may well refer. In a 
leading article in our issue of August 1, 1924, we 
allowed ourselves to criticise Dr. Bradfield’s design 
from the artistic point of view, and while admitting 
that the question was one of taste and refraining 
from contending that our views were superior to 
Dr. Bradfield’s, we allowed ourselves to refer to 
the pylons or towers as “ meaningless masses of 
masonry.” It is to be feared that the happy allitera- 
tion of this phrase caused it to catch the ear of some 
of the parties in Australia which were critical of 
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Fie. 1. GeneraL View or CoMPLETED BRIDGE. 


the whole bridge policy, and our “ meaningless 
masses of masonry” played a not inconsiderable 
part in the bridge controversy in that country. 
With the progress of the work over the intervening 
years, Dr. Bradfield has not allowed us to forget 
this phrase, and has good-naturedly and good- 
humouredly referred to it on many occasions. The 
latest was when he sent us the photograph from 
which Fig. 1 was prepared. Apart from our phrase, 
it appears that an obviously critical correspondent 
in one of the Australian daily papers has recently 
referred to the bridge as a “‘ mud-coloured mon- 
strosity.””. This opportunity was clearly too good 
to be lost, so in forwarding the photograph, Dr. Brad- 
field, with a good-natured gibe at our expense, sug- 
gested we should reproduce it with the title “A 
mud-coloured monstrosity flanked with a mass of 
meaningless masonry.” 

In view of the ceremony to-morrow, and the 
impressive and graceful bridge which now spans 
Sydney Harbour, Dr. Bradfield can certainly well 
afford to be generous, and here and now we can 
but respond by paying a further tribute to the 
magnificent piece of work which has been so success- 
fully carried through. As illustrating perhaps more 
clearly than the general view, the massive nature 
of this work, we have added in Fig. 2 an illustra- 
tion of the completed bridge, showing one of the 
footways and rail tracks and _ illustrating the 
arrangements made for lighting the footways at 
night. Not only Dr. Bradfield, but all connected 
with the design and building of the bridge are to be 
congratulated on the successful completion of a 
monumental piece of work, which at once takes a 
very prominent place among the great bridges of 
the world. Particularly should we mention the 
contractors, Messrs. Dorman, Long and Company, 
their consulting engineer Mr. Ralph Freeman, and 
Mr. Lawrence Ennis, who was in charge of the 
construction throughout. 


THE INSTITUTE OF METALS. 
(Continued from page 323.) 

ConTINUING our report of the twenty-fourth 
annual general meeting of The Institute of Metals, 
held on Wednesday and Thursday, March 9 and 10 
last, at the Institution of Mechanical Engineers, 
London, we have now to deal with the papers read 
and discussed on the afternoon of Wednesday, 
March 9. Sir Henry Fowler, the President, took 
the Chair. 


INTERACTION OF ALUMINIUM AND WATER 
VAPOUR. 

The first paper considered was a “ Note on the 
Interaction of Aluminium and Water Vapour,” by 
Dr. R. Seligman and Mr. P. Williams, which was 
placed before the meeting by the former. The 
authors pointed out that the statement having been 
made recently that aluminium and its alloys were 
rapidly attacked by superheated steam at 300 deg. 
to 350 deg. C., they had investigated the matter and 
had found that no such attack took place under 
the conditions of their experiments. We reproduce 
this contribution to the proceedings on page 353 of 
this issue of ENGINEERING. 

Professor D. Hanson said that it was satisfactory 
to know that the experiments of Guillet and Ballay 
were, at any rate,not characteristic of all aluminium 
alloys exposed to high-temperature steam. He 
suggested that the cause of failure to develop any 
appreciable action under the conditions of the 
present authors’ experiments must be due 
something that prevented the water from coming 
into proper contact with the aluminium. Phis 
suggested that the surface film, although very thin, 
was sufficiently continuous and impervious 
aqueous vapour to afford real protection for the 
underlying aluminium, within the range of the 
experiments. The next speaker, Mr. T. H. Turner, 
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thought that, in commercial plants, a certain 
amount of oil was usually present in the steam, and 


it was difficult to ascertain whether the superheated | 


steam did come into actual contact with the alu- 
minium. 
remarked that a large proportion of the immunity 
to attack was due to the fact that, in the authors’ 
experiments, the steam was dry. 

Dr. W. Rosenhain said that the immunity from 
attack of the aluminium in the experiments was 
not only due to the fact that the steam was dry, 
but also to there being no abrasive action of any 
kind. In industrial plants, the steam carried 
particles along with it and the action would be 
different. 

The next speaker, Mr. I. D. Taverner, thought 
that the paper would be of great interest to those 
who were developing the use of aluminium and its 
alloys in high-pressure steam plant. Some mention 
had been made of particles of water carried 
over with the superheated steam. This certainly 
occurred in turbines, and the abrasive action would 
be severe if the velocity of the steam were suffic- 
rent. The President, who closed the discussion, 
said that an aluminium-alloy piston had been tried 
in a shunting locomotive but had turned out to be 
a complete failure. 

In a brief reply to the discussion, Dr. Seligman 
stated that he and his colleague had made no 
attempt to pass judgment on the utilisation of 
aluminium and its alloys in steam engines. Dr. 
Rosenhain had made some reference to rapidly 
moving steam, but the conditions of their experi- 
ment were totally different. With Professor Hanson, 
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Dr. A. G. C. Gwyer, who spoke next, | 
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they were convinced that the immunity from attack, 
in their experiments, was due to a protective film. 
The fact remained that if there were no liquid water 
present there was no attack. 


INFLUENCE OF TEMPERATURE ON LIGHT-METAL 
ALLOYS. 


The next paper taken was entitled, “On the 
Influence of Temperature on the Elastic Behaviour 
of Various Wrought Light-Metal Alloys,” and was 
by Dr. F. Bollenrath. In the absence of the author 
the paper was read in abstract by the secretary. 
Dr. Bollenrath stated in his contribution that as 
alloys containing aluminium and magnesium in 
appreciable quantities were now used in the chemical 
industry and in the construction of internal-com- 
bustion engines and aircraft, it was necessary to 
study their behaviour when under the influence of 
extreme temperature conditions. The aluminium 
alloys tested comprised quenched and aged Duralu- 
min, Lautal (Cu, 4-21 per cent. ; Si, 2-12 per cent. ; 
and Fe, 0-26 per cent.), Scleron (Cu, 3 per cent. ; 
Mn, 0-6 per cent.; Si, 0-25 per cent.; Zn, 12 
per cent.; and Li, 0-1 per cent.) and Constructal, 
one sample of which contained Cu, 1-2 per cent. ; 
Mg, 0-92 per cent.; Mn, 0-5 per cent.; Si, 0-56 
per cent., and Ti, 0-5 per cent.; and the other, 
Mg, 1-62 per cent.; Mn, 1-24 per cent.; Si, 
0-29 per cent., and Zn, 6-87 per cent. An annealed 
sample of Silumin, containing 13-1 per cent. of Si, 
was also included. The magnesium alloys tested 
comprised two specimens of Elektron, the one not 
heat-treated and containing 6-02 per cent. of Al, 
0-41 per cent. of Mn, and 0-90 per cent. of Zn, 





| and the other specimen, which was hardened by 
| artificial ageing, containing 10-09 per cent. of Al 
}and 0-40 per cent. of Mn. The modulus of elas- 
| ticity and the elastic limit of these alloys were 
determined at temperatures between — 190 deg. C. 
| and -+- 180 deg. C. In general, the modulus of 
elasticity was found to increase with decreasing 
temperature, but this change was not always 
regular. In the case of the alloys Silumin and 
Lautal a clear maximum value for the modulus of 
elasticity existed at a temperature of about — 20 
deg. C. In the case of the quenched alloys, in 
which there was an unstable equilibrium between 
the phases present as a consequence of the quench- 
ing, a relatively small elevation of temperature 
caused a loss of strength and of resistance to 
deformation. Curves obtained for elastic limit were 
similar in form to those for modulus of elasticity. 

| Mr. H. Sutton referred to the pronounced 
maximum for the modulus of elasticity which 
existed at 20 deg. C., in the case of Silumin 
jand Lautal. Both of these alloys contained free 
| Silicon, and in view of this, it would be interesting 
to have an explanation of this peculiarity. The 
next speaker, Dr. J. McKeown, stated that he was, 
at the present time, determining the properties of 
materials at moderately low temperatures. The 
determination of the modulus of elasticity was 
difficult, both at high and at low temperatures. The 
main difficulty was to maintain the temperature of 
the test specimen absolutely constant during the 
test. A slight increase or decrease of temperature 
could have a decided influence on the result 
obtained, and he would like to know if the author’s 
control of temperature at, say, — 110 deg. OC. 
was such as to make certain that his determinations 
were absolutely correct. He would also like to ask 
the author whether the points on the curves included 
in his paper were the results of one test only, or 
whether they had been confirmed by duplicate 
tests. 

Professor C. H. Desch said that Dr. Bollenrath 
had stated that since for the elastic limit no generally 
acknowledged definition existed, there was some 
difficulty in justifying the selection of permanent 
elongation in determining this quantity ; hence, 
for the elastic limit, the stresses corresponding with 
three values of permanent elongation—namely, 
0-001, 0-01, and 0-03 per cent.—had been deter- 
mined. The term elastic limit, continued Professor 
Desch, had an important theoretical significance. 
It was the stress at which the first non-elastic 
deformation occurred. Whether this could he 
measured accurately in practice it was difficult to 
say. In his opinion, therefore, the author would 
have done better to abandon the term elastic limit 
and to adopt the term proof stress. He had, in 
fact, deterniined the proof stress of his materials. 

Dr. A. G. C. Gwyer considered that details of 
the hot and cold work to which the bars employed 
in the tests had been subjected should have been 
recorded. He would also like to know exactly how 
the avthor had fastened his constantan couples to 
avoid local over-heating. The paper simply stated 
that the Constantan wires had been soldered to 
the specimens. Dr. Bollenrath had said that the 
highest temperature employed, namely, -+ 180 
deg. C., had been selected because the resistance of 
aluminium alloys, which had beén improved by 
natural or artificial ageing, was in many cases 
impaired by subjection to temperatures of this 
order. It should be emphasised that aluminium 
alloys employed in internal-combustion engines 
were often exposed to temperatures much higher 
than 180 deg. C., and continued to give good service 
for long periods. Consequently, the idea should 
not gain ground that 180 deg. C. was the highest 
temperature to which these alloys could be exposed. 








THERMAL ConpucTivity oF Non-FrerrRovus ALLoys. 


The third paper considered by the members on 
Wednesday afternoon dealt with “The Thermal 
Conductivity of Some Non-Ferrous Alloys.” It was 
by Professor D. Hanson and Mr. C. E. Rodgers, 
and was presented to the meeting by Professor 
Hanson, who said that the paper described the 
results of thermal conductivity tests on a series of 
aluminium-copper alloys, and also the effects of 





aluminium, nickel, iron, phosphorus, and arsenic 
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on the thermal conductivity of copper. We reprint| at room temperature, in order to ascertain the| this, had been included a photomicrograph of 
this contribution to the proceedings on page 354| influence of such modification of heat-treatment, | Duralumin illustrating this particular point. This 
of this issue cf ENGINeERIne. j ona of quenching medium, on the susceptibility | indicated that the corrosion began, not exactly at 


Dr. W. Rosenhain stated that experiments|of the material to intercrystalline attack. It was|the grain boundaries, but in a line parallel with 
| the inclusions, obviously as the result of the setting 








conducted at the National Physical Laboratory on | observed that, in general, the higher the quenching 


the thermal and electrical conductivities of alloys| temperature the smaller was the tendency of the | 
| 


had shown that the Lorentz law held for these 


alloys. For all practical purposes, the thermal was, however, an increased tendency towards the 


conductivity of a material could be determined with 
the aid of this law if its electrical conductivity were 
known, except in those cases in which it was 
necessary for the thermal conductivity to be 
determined very accurately. 


This was important, | 


especially in view of the fact that the authors had | 
experienced difficulties with the brittle copper- 
aluminium alloys, containing from 20 per cent. | 
| corrosion, that, apparently, structural elements | 


to 70 per cent. of copper. 
The next speaker, Colonel N. T. Belaiew, referred 


|formed by stamping, immediately after quenching 


the authors to Fig. 3 in the paper, in which were | 
plotted curves showing the effect of additions of iron | 


on the thermal conductivity of copper. In one 


series of tests, the samples had been quenched in | 


water from 1,000 deg. C., and in the other they 
had been quenched from 650 deg. C. He would 
like to know in what form the iron was present in 
the copper. Dr. R. Seligman, who spoke next, 
thought that a diagram of the authors’ apparatus 
should have been included in their paper. 

In his reply, Professor Hanson agreed that it 
was possible to calculate the thermal conductivity 
of a metal from its electrical conductivity. Their 


aim, however, had been to draw attention to the | 
not happen, the effect would be to intensify the 


effects of small additions of other elements on the 
thermal conductivity of a material. Nevertheless, 
they had hoped to contribute something to the 
verification of the Lorentz law if 
been available. They still possessed their specimens 
and might, perhaps, undertake this at some future 
date. In answer to Colonel Belaiew’s question, the 
iron was in solution in the copper when this was 
quenched from 1,000 deg. C. 


iron was in the tcrm of separate crystals when the 
specimen was quenched from 650 deg. C. 


CokROSION OF DURALUMIN. 


The last paper considered on Wednesday after- 
noon referred to the ** Intercrystalline Corrosion of 
Duralumin,” and was by Messrs. A. J. Sidery, 
K. G. Lewis, and H. Sutton. The contribution was 
presented to the meeting by Mr. Sidery, who stated 


that experiments had been carried out to determine | 


the influence of overstrain in tension or in com- 
pression, and of certain modifications of heat treat- 


ment, on the tendency cf Duralumin to develop} 


intercrystalline corrosion. For the purpose of 
evolving a reliable test, which would permit the 
relative susceptibility of various samples of Duralu- 
min to this form of corrosion to be estimated in a 
reasonable space of time, several reagents were 
investigated. It was found that partial immersion 
in a N-1 solution of sodium chloride, to which | per 
cent. by weight, of hydrogen chloride had been 
added, was capable of producing intercrystalline 
corrosion consistently in samples of Duralumin in 
which a propensity towards this type of corrosion 
existed. The effect of overstrain was examined 
by subjecting to this test a number of specimens of 
heat-treated Duralumin sheet to which tensile stress 
had been applied to produce various degrees of 
permanent elongation. A number of longitudinal 
strips, cut from samples of a heat-treated Duralumin 
tube which had been compressed to arbitrarily 
selected stresses above the elastic limit in com- 
pression, were also subjected to this test. The 
results obtained indicated that overstrain in tension 
increased slightly the tendency towards inter- 
crystalline penetration, but no relation was observed 
between this tendency and the degree of elongation. 
On the other hand, there appeared to be a critical 
range of stress in compression—namely, 14 tons to 
16-9 tons per square inch—for the material employed 
in the experiments. The samples of Duralumin 
tube which had been compressed in this range of 
stress showed the greatest susceptibility. 
Corrosion tests were made on samples of sheet 
and tube which had been heated at various tem- 
peratures in the range 470 deg. to 520 deg. C., 
quenched in cold or in boiling water and aged 


|the cause of overstrain, particularly if the work | 


|come under his notice, he had always imagined 


more time had | 
| really caused the acceleration of the inter-crystalline 


In bars containing | 
more than 0-4 per cent. of iron a portion of the | 


| interesting, he wished to point out that the results 


| the channels were more severely self-stressed than 


material to develop intercrystalline corrosion. There 


pitting form of superficial corrosion under the 
conditions of test employed. Material quenched a 
boiling water showed a very much greater propen- | 
sity towards the intercrystalline form of corrosion | 
than did material quenched in cold water. 

Dr. W. Rosenhain stated that it had been his | 
experience, when examining fairly numerous samples 
of Duralumin which had undergone inter-crystalline | 


and before or during the ageing process, had suffered 
much more severely than other parts which had 
been hot or cold rolled and afterwards heat-treated 
and aged. Although the present experiments were 


were not quite conclusive, because, in his opinion, 





had been carried out before ageing had been| 
completed, did not lie in the fact that the material | 
might have been subjected to plastic deformation, | 
but in the fact that there had been left in it serious | 
residual stresses, which rendered the material self- | 
stressed. If the ageing occurred after this, it might 
actually take place unevenly, and even if this did 
In the cases which had 


self-stressed condition. 


that it was this self-stressed condition that had 
corrosion. It was true that certain American experi- 
ments appeared to suggest the reverse. The parts 
he had investigated, however, had been taken from 
airships and, whereas channelled material was 
practically free from corrosion, thin bracings 
suffered from severe intercrystalline corrosion. In 
the United States, the exact converse had been 
found in the case of airship material, and this, he 
thought, must be due to a wide difference in the 
manipulation of the materials, with the result that 


the bracing stampings. 

In the course of some experiments carried out 
some time ago by Mr. Archbutt and himself, it had 
been found that a 20 per cent. zinc-aluminium alloy 
strip, when sprung, consistently developed inter- | 
crystalline corrosion. If the material were left 
unstrained, the attack did not take place nearly | 
so rapidly, although it occurred in time. Season | 
cracking in brass was another instance in which | 
intercrystalline attack was very much affected | 
by stress. Consequently, he would like to know how 
far the effect of overstrain played a part in the 
authors’ experiments. He had been particularly 
interested that a reagent had been found which 
rapidly produced inter-crystalline attack, and he 
would like to know if the authors were satisfied 
that the material, which underwent relatively rapid | 
attack under this somewhat fierce corrosive agent, | 
also underwent attack most rapidly under ordinary | 
conditions. It was important that conclusions 
should not be based on an accelerated corrosion test 
of this kind which might have inherent in it all 
the difficulties which unfortunately attached to all 
such tests. 

Dr. G. Sachs asked if it were possible for inter- | 
crystalline fissures to be formed in Duralumin if | 
there were no stress present. There was no proof 
that this was actu .lly the case, but it seemed to him 
that intercrystalline corrosion was only possible 
if the material was stressed. The next speaker, 
Professor C. H. Desch, said that the paper contained | 
no photomicrographs t.ken under high magnifi- 
cation. He asked, therefore, whether the structure 
had been examined in detail during the process of 
corrosion, as the location of the corrosion at the 
grain boundaries might be, to some extent, a secon- 
dary effect due to the setting up of local couples 
between the substances out of solution, immediately 
at the grain boundaries, and the surrounding metal. 
He had published a paper on this subject in the 
Proceedings of the Faraday Society in 1920 and, in 





| 


jand Other Coating Processes,” 
|G. D. Bengough and Mr. L. Whitby. 


'chloride solutions, especially sea-water spray. 


up of local couples. 
Dr. H. Moore thought that metallurgists were 


| still a long way from determining the cause of 


intercrystalline corrosion. The authors had made 
some guarded statements in their paper regard 
ing the possible causes and he would like to know if 
it might be due to the separation of some materia! 
at the crystal boundaries. Dr. Rosenhain had 
suggested that internal stress was a material factor, 
but he himself thought that the evidence was 
against the fact that stress was important. When 
the austenitic stainless steels were subjected to « 
certain type of heat treatment, the deposition of 
some form of carbide occurred at the grain boun 
daries. If steps were not taken to prevent this 
carbide deposition, intercrystalline attack took 
place. 

Mr. H. Sutton, in his reply, agreed that the matte: 
under discussion was one of great difficulty. Dr 
Rosenhain had referred to the influence of stresses. 
They had been mindful of the effects of residual 
stresses and would have liked to determine the 
residual stress in the specimens regarding which they 
possessed data on intercrystalline corrosion. The 
trouble was that they could not say how far one kind 
of stress overpowered the others, and they could not 
say what was the residual stress in their specimens 
Dr. Sachs had referred to the condition of no residual! 
stress in the material. Fully softened Duralumin 
appeared to be highly susceptible to intercrystalline 
corrosion, and it might be assumed that the residual 
stress of the material in that condition would be 
small. With regard to the causes of intercrystalline 
corrosion in metals, he and his colleagues were 
waiting for those who had studied this in connec 
tion with other alloys to give them a lead. What, 
for instance, was the main cause of intercrystalline 
corrosion in brass? With regard to Duralumin, 
the evidence was not yet available and it would be 
premature to give an answer to Dr. Moore. Dr. 
Rosenhain had made some reference to accelerated 
tests. The data available suggested that there 
was remarkable agreement between the results of 
their accelerated tests and those of the exposure 
tests they had been able to make. 

At this stage of the proceedings the President 
adjourned the meeting until the morning of the 
following day, Thursday, March 10. 


MAGNESIUM-ALLOY PROTECTION BY SELENIUM. 


When the members reassembled on Thursday 
morning, at the Institution of Mechanical Engineers. 
Sir Henry Fowler again occupied the Chair. The 


| first contribution considered by the meeting bore 


the title, ‘“‘ Magnesium-Alloy Protection by Selenium 
and was by Dr. 
Dr. Bengough, 
who read the paper in abstract, said that the 
special object of the present research was to find 
a process for the protection of magnesium-rich 
alloys, particularly those used in aircraft con- 
struction, against corrosion by the atmosphere and 
A 
process had been developed for the production of 
tilms of selenium on several light magnesium alloys. 
Those films conferred considerable resistance to the 
corrosive action of sea-water spray, the selenium 
process yielding better results than any of the other 
methods tried. The films were normally produced 
by immersion for a few minutes in a bath containing 
selenious acid at laboratory temperature. Most 


|of the work had been done with a bath containing 


a 10 per cent. solution of selenious acid in water, 
with the addition of from 0-1 per cent. to 0-5 per 
cent. of sodium chloride. Protective films had 
also been obtained by merely rubbing specimens 
with cotton wool saturated with this solution. This 
procedure afforded an easy method of repaiiing the 
tilm if it should be locally damaged, and would be 
of great advantage in industrial use. The film had 
the property of self-healing to a limited extent, 
especially when immersed in stagnant sea-water. 
It was only a few thousandths of a millimetre thick. 
and its production did not cause any appreciable 
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dimensional change in the alloys treated. The 
film formed a satisfactory base for certain types of 
paint, and this property was being further investi- 
gated. 

” Mr. H. Sutton was of opinion that the paper 
introduced a method of surface treatment of 
magnesium alloys which was of great scientific 
interest. The problem of protecting the alloys of 
magnesium from corrosion was one of considerable 
difficulty, and the troubles encountered were little 
known outside the groups of workers engaged on 
this question. Comparisons had been made between 
the new process and the I.G., Jirotka, and bichromate 
processes. The results for the losses in weight of 
the authors’ specimens after exposure to their sea- 
water spray test showed that the loss of two 
specimens treated by the alum-dichromate process 
was 4°72 gms., in one case, and 0-42 gm., in 
the other. This was an enormous difference, 
the corrosion in the one case being greater than 
in the blank specimens. In view of this he 
would like to know if they had investigated their 
samples to ascertain the reason for this pronounced 
discrepancy in the results. The segregation of any 
manganese present had an important bearing on 
the corrosion resistance of the magnesium. The 
paper merely gave an indication of the limits of 
composition of the alloys employed, and the actual 
chemical analyses of the different batches of mag- 
nesium treated would have been useful. He would 
like to know if the author had tried alloys con- 
taining copper, as, in their dichromate baths, he 
and his colleagues had experienced difficulties with 
these alloys of magnesium. The next speaker, Mr. 
R. H. Atkinson, asked the authors if they had made 
any experiments with tellurium, which element was 
very similar to selenium. If anything, tellurium 
was more noble than selenium, and it was sufficiently 
noble to cause trouble in the refining of platinum. 
Furthermore, sufficient supplies of this element 
existed in the anode sludges of copper refineries, and 
elsewhere. 

Dr. R. S. Hutton thought that the new process 
would prove as useful to the magnesium alloys as 
the anodic process had been to the aluminium alloys. 
He was of opinion that it ought to be possible to 
evolve more rational methods of testing protective 
coatings than those now in existence. It should be 
possible to get down nearer to the fundamentals. 
The effective value of films depended on several 
factors. They must, for instance, be well bedded 
down on the metal. There must surely be methods 
by which a quantitative test to determine the adhe- 
sion of a film could be made. There was also the 
question of porosity ; it should be possible to devise 
a test by which the relative porosity of films could 
be indicated. 

Dr. W. Rosenhain said that, as far as he could 
gather, all the magnesium samples treated were in 
the wrought condition; they were either in the 
form of sheets or in that of extruded rod, and he 
thought that other forms should have been included. 
(Dr. Bengough here interposed to say that one of 
their samples had been cast). Resuming, Dr. 
Rosenhain said that the question of the electrical 
insulating properties of the film were of importance. 
The insulating properties of the anodic film on 
aluminium had been put to someuse. Some mention 
had been made of porosity; he was inclined to 
employ the more general term, permeability. The 
lightning-like rapidity with which the film could 
be put on to magnesium surfaces, merely by rubbing 
them with cotton wool saturated in the solution of 
selenious acid, raised another question. He would 
like to know if the film reached a limiting thickness 
quickly or if the action continued when exposure 
to the reagent was prolonged. He was grateful that 
tellurium had noc been experimented with. Some 
of his colleagues at the National Physical Labora- 
tory had done some work on tellurium, and the 
effiuvium which had unavoidably attached itself to 
their clothing was distinctly unpleasant. 

Mr. L. Whitby, in answer to Mr. Sutton, stated | 
that other samples, besides the alum-dichromate 
treated specimens, had exhibited fairly large differ- 
ences on exposure to their salt-spray tests. They 
felt that this was undoubtedly due to segregation of 
the manganese. They had confined themselves to 





alloys having the greatest commercial utility, and 





had not experimented with copper-magnesium 
alloys. They had tried tellurium and had obtained 
coatings; he could assure Dr. Rosenhain that 
these possessed no objectionable properties. Tel- 
lurium dioxide (TeO,) unlike selenium dioxide 
(SeO,) was insoluble in water. Moreover, tellurous 
acid unlike selenious acid was also insoluble in 
water. Another disadvantage of tellurium was its 
higher cost in comparison with selenium. Dr. 
Rosenhain had asked a question regarding the 
insulating properties of the selenium film. This 
usually consisted of the red and grey forms, the 
latter of which was a conductor. Consequently, 
he did not think that the film would make such a 
good insulator as did the anodic film on aluminium. 
The film could be thickened to a considerable 
extent by increasing the time of immersion in the 
solution, but, unfortunately, it began to flake off 
after reaching a certain thickness. 


AGce-HaRDENING oF ALUMINIUM ALLOYS. 


The next paper taken was by Dr. M. L. V. Gayler 
and Mr. G. D. Preston, and dealt with, “The Age 
Hardening of Some Aluminium Alloys of High- 
Purity.” Inthe unavoidable absence of the authors, 
the paper was presented by Professor C. H. Desch, 
who stated that it contained a description of an 
investigation into the age-hardening of a series of 
alloys made with high-purity aluminium containing 
4 per cent. of copper, to which iron, silicon, and 
magnesium had been added, either independently or 
together. The results obtained had confirmed those 
of previous investigators. The addition of 0-35 
per cent. of iron inhibited the age-hardening, at 
room temperature, of the binary copper-aluminium 
alloys. This effect, however, was partly removed by 
the addition of 0-25 per cent. of silicon, and was 
entirely removed by the addition of 0-5 per cent. of 
magnesium. X-ray and microscopic examination 
had failed to give an explanation of the phenomena 
observed during age-hardening at room tempera- 
tures. The conclusions drawn were, firstly, that the 
age-hardening of Duralumin, at room temperature 
and at 200 deg. C., was due to some process, as 
yet undefined, which took place prior to the actual 
precipitation of CuAl, or Mg,Si from the alu- 
minium lattice. The second conclusion drawn was 
that, in conjuction with existing equilibrium data, 
it was suggested that Mg,Si as well as CuAl, played 
an important part in the process of age-hardening. 

Dr. G. Sachs, who opened the discussion, said that 
grain size had an influence on age-hardening. He 
and his colleagues had tested two samples of an alloy 
containing 5 per cent. of copper ; the one was made 
up of a single crystal and the other was polycrystal- 
line. They had found that the single crystal age- 
hardened at room temperature more quickly, and 
became stronger than the polycrystalline specimen. 
The next speaker, Dr. A. G. C. Gwyer, said that the 
paper might be regarded as another milestone on 
the long road which led to the solution of the theory 
of age-hardening. The present research, however, 
had definitely established the inhibiting effect of 
iron on the age-hardening of pure binary copper- 
aluminium alloys. The extraordinary difficulty of 
the problem involved was emphasised by the very 
great amount of work done on the subject. At the 
present time there were still striking divergences 
between some of the most competent workers in 
this field. He had recently read a paper written by 
Mr. Dix and his colleagues in the United States. 
One of the micro-photographs contained in the paper 
showed the presence of yet a new constituent, he 
believed a quaternary one, containing aluminium, 
copper, magnesium and silicon. It did seem to him 
that the time was ripe for a gathering together of the 
workers in this sphere from Great Britain, Germany, 
and the United States. A symposium might meet 
the case or, if not, some other procedure might be 
adopted. 

Professor C. H. Desch, in the course of a brief reply, 
stated that during the past few months he had had 
an opportunity of seeing two X-ray laboratories in 
the United States. These were at Cornell and at 
Chicago. They possessed apparatus for measuring 
the distribution of intensity within the lines of an 
X-ray pattern, and although the apparatus required 
was elaborate it was remarkable how much informa- 
tion could be obtained by its aid. In order to clear 


up the problem under discussion, it would be 
necessary to carry X-ray investigations to a much 
more advanced stage than was possible with the 
present technique, and with these means available 
it might be possible to determine very much more 
satisfactorily than was at present the case what 
was happening in the initial stages of the age- 
hardening process, 
BRONZE SPECIMENS FROM UR. 

The third paper taken on Thursday morning was 
by Dr. C. F. Elam, and was entitled, ‘Some Bronze 
Specimens from the Royal Graves at Ur.” Dr. 
Elam, in presenting her contribution, said that she 
had examined seven specimens, comprising axe 
heads, a knife blade, square and round pins, and a 
small dish. The date assigned to some of these 
was circa 3500 B.c. to 3200 B.c., and to others 2700 
B.C, to 2600 B.c. Owing to the extent of the corro- 
sion and oxidation, no reliable or accurate analysis 
of the objects could be made. Nickel was present 
in all, and tin to a considerable extent in the two 
axe-heads. Microscopic examination indicated that 
some of the objects had been cast while others 
showed signs of subsequent working and annealing. 

Dr. T. A. Rickard thought that a highly useful 
function of the Institute of Metals was that it could 
bring together archaeologists and metallurgists. 
It could do this better than any other body of its 
kind. It was a remarkable fact that probably a 
large proportion of the specimens in museums 
labelled ‘* Bronze ” consisted of copper. This might 
possibly contain other elements, but it was certainly 
not bronze. He would like to ask archaeologists 
to abandon the term “ Bronze Period.” They 
spoke about the early Bronze Age, whereas the 
people who lived in this era had used copper, and 
probably native copper, to make their implements. 
The next speaker, Colonel N. T. Belaiew, stated that 
the presence of nickel in the implements had enabled 
metallurgists to trace the source of the ores. The 
concensus of opinion was that these came from 
Magan, and that Magan was in Oman, Arabia. 
A village had actually been found in Oman, the 
present name of which resembled that of the ancient 
Magan. The last speaker, Professor Desch, exhi- 
bited a few slides of examples of implements from 
Ur. That a bolthead consisting of copper had been 
fairly heavily cold-worked and subsequently 
annealed was shown by the twins present in the 
microstructure. In a brief reply, Dr. C. F. Elam 
said that archaeologists were not the only ones at 
fault ; even metallurgists referred to a particular 
alloy as a bronze when in reality they meant a 
brass. She would like to ask archaeologists not to 
seek only for metals, but also to look out for slag 
heaps. These might yield rich and interesting finds 
to the inquiring metallurgist. 


Tue “ Foaarne” or NICKEL. 


A contribution dealing with ‘‘ The ‘ Fogging ’ of 
Nickel,” by Dr. W. H. J. Vernon, was next considered 
by the meeting. Dr. Vernon, when presenting his 
paper, said that the brilliant lustre and high degree of 
whiteness of polished nickel constituted an important 
factor in the wide application of this metal as a 
protective and decorative coating. Under many 
conditions of exposure, however, the metal readily 
assumed a dull creamy film, whereby the initially 
high reflectivity was rapidly obscured ; this phe- 
nomenon might conveniently be described as 
“ fogging.” In the early stages, the film contained 
nickel sulphate with associated sulphuric acid; it 
could then be removed readily by wiping with a cloth. 
Subsequently its removal was effected with greater 
difficulty, and finally it could not be dislodged 
without abrasion of the metal. In this condition 
the film consisted of basic nickel sulphate. Copper, 
when alloyed with nickel, was neutral in respect to 
its influence on fogging, the tendency to fogging of 
copper-nickel alloys being proportional to the nickel 
content. Chromium, on the other hand, had a 
marked inhibitory effect. For the initial condensa- 
tion to take place, the relative humidity of the 
atmosphere must exceed a certain critical value in the 
neighbourhood of 70 per cent.; at lower relative 
humidities the metal remained bright indefinitely. 
Fogging was due partly to the presence of suspended 





sulphates in the air, and partly (probably mainly) 
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to the presence of small amounts of sulphur dioxide, 
which were catalytically oxidised at the metal 
surface when the critical humidity was exceeded. 
Prolonged exposure of polished nic kel to stagnant 
air at ordinary temperatures induced a large measure 
of immunity to fogging on subsequent free exposure. 
This effect could not be reproduced by short periods 
of exposure at higher temperatures. A_ similar 
effect had been induced artificially by traces of 
hydrogen sulphide 

Mr. U. R. Evans said that the care and accuracy 
of Dr. Vernon’s work always invited confidence, and 
he felt that his interpretation of the phenomena 
could, on The 
idea that traces of sulphur dioxide in the air were 
oxidised catalytically afforded a satisfactory ex- 
planation of three things ; namely: (1) It explained 
why nickel was more liable to fogging than other 
metals which had lower catalytic power. (2) It 
explained why motion in the air was necessary, so 
that sufficient sulphur dioxide could be delivered to 
the surface to start the effect. (3) It explained why 
fogging did not occur when the nickel was actually 
exposed to rain, which would wash away the sulphur 
compounds, and prevent them from accumulating 
to the required concentration. His (Mr. Evans’) 
confidence in the view that the unique susceptibility 
of nickel to sulphur dioxide was connected with 
catalytic oxidation was increased by a recollection 
of some qualitative observations made ten years 
ago. He had exposed a large number of dry metals 
and alloys in the wpper parts of vessels containing 
volatile acids or alkalis below. In only three 
instances, out of some hundreds of combinations 
tested, did the metal become thoroughly wet, and in 
these three cases the corrosion most serious. 


all essential points, be accepted. 


was 











VertTicaL Hoe. Fic. 2. 


Zine placed over hydrochloric acid developed large 
quantities of syrupy liquid, and was soon eaten 
through, the action being attributed to the hygro- 
scopic character of zine chloride. Copper exposed 
over ammonia shed drops of a deep violet liquid 
containing the complex nitrite [Cu(NH;),] (NO4.)>. 
Nickel placed over saturated sulphur dioxide 
solution poured forth a pale-green liquid. In this 
case, the hygroscopic substance which succeeded 
in absorbing moisture from an unsaturated atmo- 


sphere could only have been sulphuric acid, and | 


the fact that the other metals tested, although in 
some cases seriously corroded, remained relatively 
dry (or at least only moist) was clearly due to the 
fact that their catalytic power was inferior to that 
of nickel. 

Dr. J. S. Owens laid some emphasis on the fact 
that sulphur present in the atmosphere could travel 
extraordinary distances. Large amounts of sulphur 
dioxide were produced in London and other cities, 
and this was carried away by the winds. Fortunately, 
when these were strong enough, some of the sulphur 
compounds were blown out to sea. The next speaker, 
Mr. W. R. Barclay, was glad that Dr. Vernon had 
confirmed that the addition of chromium to the 
nickel inhibited fogging. Some time ago he and 
his colleagues had carried out experiments with 
the object of ascertaining the effects of small addi- 
tions of aluminium, silicon, manganese, cobalt, 
copper and chromium on the properties of ordinary 
malleable nickel. They had been mainly con- 
cerned with the physical properties of the resultant 
alloys, but, incidentally, they had also studied their 
corrosion-resisting qualities. One of their speci- 
mens had contained 3 per cent. of chromium and, 
after exposure to the atmosphere of Birmingham 
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| adhesion of surface films of this type. 





at Work ON INnctINED HOLE. 


for some time, the contrast between this and the 
other alloys was quite striking. Furthermore, no 
other element had had the same effect as the 
chromium. Afterwards, chromium additions of 
5 per cent., 6 per cent., and up to 9 per cent., had 
been tried, and, although they had been unable to 
follow the matter up systematically, they had come 
to the conclusion that a chromium content of about 
6 per cent. would almost completely inhibit the 
fogging of the nickel. He could also confirm what Dr. 
Vernon had said concerning the filtering of the air ; 
namely, that this procedure reduced but did not 
eliminate the fogging of the nickel specimens. 
Professor T. Turner stated that the fogging of 
nickel brought in its train the question of the 
It would be 
interesting to devise a method of measuring the 
amount, or the strength of that adhesion. Some 
films could be removed easily without abrading 
the metal, while others needed more friction. 
Rubbing with cotton wool could be tried first, then 
with woven cotton, then with linen, and so on, to 
progressively harder materials such as loofah. In 
this way a scale of hardness, somewhat similar to 
Moh’s scale of hardness could be obtained. It could 
be laid down definitely that a particular film could 
be removed by using a particular rubbing material. 
In a brief reply to the discussion, Dr. Vernon 
agreed that the hygroscopicity of the corrosion 
product, which formed on a metallic surface, was 
important, as it might lead to severe corrosion 
owing to the surface becoming moist. As had been 
stated in his paper, nickel alloyed with 15 per cent. 
of chromium had given results sufficiently striking 
to suggest that favourable results might be obtained 
with smaller proportions. He had, therefore, been 
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pleased to hear Mr. Barclay confirm this by showing 
that smaller amounts of the added metal had been 
efficacious. 

SrmnGLE Crystats oF BismMuTH UNDER STREss. 

“The Behaviour of Single Crystals of Bismuth 
Subjected to Alternating Torsional Stresses,” 
was the title of the last paper discussed at the 
Thursday morning meeting. It was by Dr. H. J. 
Gough and Mr. H. L. Cox, and was presented by Dr. 
Gough, who stated that, in the present investigation, 
two single crystals of bismuth had been tested under 
alternating torsional couples with the object of 
studying the phenomena, and particularly the slip 
phenomenon, associated with fatigue. Throughout 
the tests, however, no slip bands had been observed. 
In the early stages of the tests, numerous bands had 
been produced parallel to the twinning planes, and 
finally cleavage cracking occurred. The bands 
parallel to the twinning planes could not be definitely 
identified as twin bands by metallographic examina- 
tion, but evidence of this identity was finally 
found in the cracks observed on the surface of one 
of the specimens. Some signs of re-crystallisation 
were observed, the effect tending to extend along 
the sites of twin bands. 

Dr. H. O'Neill thought that the results obtained 
were not quite as clear cut as the results on other 
metals had been. Bismuth had a lower melting 
point than the other metals studied and, moreover, 
this was not far removed from room temperature. 
The testing temperature might play a part in 
experiment with bismuth, and it was possible that 
different results would have been obtained if a 
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lower testing temperature, say that of liquid air, 
had been adopted. Professor C. H. Desch, who | 
spoke next, said that although: bismuth was not a | 
plastic metal in ordinary circumstances, it was | 
easily extruded, and plastic deformation occurring 
in the case of extrusion could only take place as a 
result of slip. The next speaker, Dr. C. F. Elam, 
stated that bismuth could be really ductile if | 
sufficiently pure; much more ductile than one would | 
at first suppose. Dr. C. H. M. Jenkins, who closed | 
the discussion, said that it was quite easy to deform 
bismuth. An ordinary aggregate of the metal 
could be flattened under a power hammer. On the 
other hand, it could not be rolled very well. In a 
brief reply, Mr. H. L. Cox stated that it was so 
much easier to carry out their tests at room tem- 
perature that they thought they would adopt this | 
procedure for their first experiments. They had | 
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in view, however, the carrying out of tests at 
relatively low and also at relatively high tempera- 
tures. 

The President announced that the last paper on 
the agenda, namely that by Professor P. Saldau 
and Mr. M. Zamotorin, on “The Solubility of 
Aluminium in Magnesium in the Solid State at 
Different Temperatures,” would be taken as read 
in the absence of the authors. As the hour was 
advanced there would not be sufficient time to 
discuss it and, accordingly, he adjourned the 
meeting until 2 o’clock that afternoon. This, the 
final session of the meeting, will be dealt with in 
our issue of next week. 

(T'o be continued.) 


HEAVY-DUTY EARTH BORING 
MACHINE. 


In the construction of transmission lines across open 
country, and in other cases in which large numbers of 
holes have to be excavated of various sizes and depths, 
the advantages to be derived from the use of labour- 
saving machinery will be readily apparent. The 
Spowart boring machine for this type of work is manu- 


| factured by Messrs. Highway Trailer Company, of 


Edgerton, Wis., U.S.A., and the latest model is so 
compact that it can be conveniently mounted on a 
lorry, and still leave a good part of the platform clear. 
The appliance may likewise be mounted on a chain-track 
tractor as a special machine. 

Mounted on a lorry the boring machine is illustrated 
in Figs. 1 and 2, on the opposite page. In the former 
it is shown at work on a vertical hole, and in the 
latter, on one inclined to the vertical. According to the 


| material, holes can be bored up to 48 in. in diameter 


and to a depth of 10 ft. The cost for such a hole is 
said to work out at 68 cents, and the makers estimate 
that the life of a machine extends to 25,000 holes, 


| paying for itself after about 5,000 holes, presumably 


under the conditions prevailing in the United States. 
The operation of the machine may be followed by 
means of Figs. 3 and 4 above, of which Fig. 3 shows the 
machine itself, while Fig. 4 shows various parts of the 
main head (to the right of Fig. 3) taken apart. Fig. 4, 
it will be noted, is an end view as related to the side 
view of Fig. 3. The drive is brought from the engine 
to a small pinion in the extension casing at the left 
end of Fig. 3, and is transmitted by chain to a sprocket 
in the long cylindrical casing. By means of two clutches, 
one on each side of this sprocket, the drive is trans- 
mitted to two concentric shafts, one solid and the 
other hollow. These shafts both extend to the head 
at the right hand of Fig. 3, and engage, by means of 
bevels, with two short concentric cross-shafts. This 
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combination is shown withdrawn from the casing on 
| the left of Fig. 4. The main shaft bevels mesh with 
the crown wheels on the left. The small bevels on the 
right. when in position, project far enough into the 
;main head casing to engage with crown wheels in the 
|revol¥ing head. The latter is shown in Fig. 4 raised in 
| its casing, in which it is normally mounted by large 
|top and bottom roller bearings. One of the crown 
| bevels drives the revolving head, while the other 
operates the boring bar feed. 

The clutches are controlled by two levers, as shown, 

normally from the platform level, but supplementary 
levers are fitted to the platform end beam as may be 
seen in Fig. 1, so that control may be from ground level 
if more convenient. If the clutch to the left of Fig. 3 
is engaged the inner solid longitudinal shaft is driven ; 
this drives the inner crown wheel on the cross shaft, 
with its sleeve, and the outermost of the two small 
bevels at the other end. This outer bevel, in turn, en- 
gages with the large crown bevel ring on the revolving 
head. The second clutch engages the outer longitu- 
| dinal shaft, driving, in turn, the inner cross shaft and 
|the inner bevel in the head. The latter, which is 
mounted loose on the boring head, has two gear faces ; 
in addition to the one meshing with the driving bevel 
is another with which a bevel in the revolving head 
engages. The latter can just be seen above the crown 
bevel and under the cover in Fig. 4. By means of a 
couple of pinions, it drives the rack on the boring bar, 
thus regulating the feed. 

When the boring bar and cutter are revolved by 
engaging the first clutch, as described, the pinions and 
bevel just referred to above do not revolve on their 
axes but are carried round by the head. They thus 
| cause the double-faced bevel to revolve, and this trans- 
mits the drive backwards through the communicating 
bevels and shafts to the feed clutch element, the whole 
revolving in the same sense as the main drive. To 
bring the feed into action, the second hand lever is 
moved first to the rear. This applies a brake to the 
clutch rim, and this, in turn, brings to rest the double 
faced bevel in the head. As a consequence, the 
small feed bevel and its pinions are forced to revolve 
as the head turns, and the boring bar is fed downwards. 
The feed rate under these conditions is about 12 in. 
per revolution of the auger, a speed which is only 
used for bringing the auger down to the ground, 
preliminary to actual work. 

When at the ground level the speed is changed over 
to slow by moving the feed lever forward. This 
releases the brake and engages the feed clutch in the 
ordinary way. Both longitudinal shafts are then 
driven in the same direction, and the same, of course, 
is the case with the train of gears to the head. As, 
however, the gear ratios are not the same, the double- 
faced bevel driving the feed makes fewer revolutions 
per minute than the head driving gear. Under these 
conditions, the boring bar and auger will be forced 
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downwards at the rate of about 1} in. per revolution. 
lo withdraw the auger, the driving clutch lever is 


owner as a protection against dislocation of service or | of similar or other fuels. Coal suppliers have doubtless 
excessive repairs, arising out of immature design. If| abandoned such dreams long ago, but the prospect is 
moved forward, releasing the clutch and applying a| the shipbuilder completes his undertaking with some | by no means so fanciful in the case of oil. While certain 
brake, and if the feed lever is still held in the clutched | gain, his real interest may be said to end there. It agencies are equipped to bunker vessels with either oil 
in position, since the revolving head is stationary, the | is not his function to select the kind of fuel to be used, | or coal, the interests which control the production and 
feed bevel and pinions will be revolved in the opposite | and he has no direct financial interest in the subsequent | marketing of petroleum and coal, respectively, are, in 
direction; the auger will then be raised. When the | consequences of the selection, which inevitably fall| the main, separate and distinct bodies. The average 
auger has been raised out of the hole the driving clutch | upon the owner. The shipowner’s choice of fuel is! annual world output of coal is approximately 


is let in again, and the auger is revolved, moving down- | 
wards at the same time. During this operation the 
spoil is thrown off, and the bar is then lowered quickly Fig. 7(a). 
to the bottom of the hole and boring recommenced. — > 

The head of the present model can be swivelled both | i aiiome = an ao 
ways by hand or power, by means of worms and quad- | i —e 
rants partly visible in the figures. As shown in Fig. 2, 
this makes it possible to bore holes at any angle, as well 
as vertically, whether the lorry is standing on level | (9a8/-) 
or uneven ground. By swivelling the head on the | 
transverse axis, the boring bar can be lowered into a | . : - 
horizontal position on the lorry platform, for travellin Volume of engine room, 85,000 cub. ft. | 

I n : y I x Volume of bunkers, 71,000 cub. ft. = (1,600 tons, coal). 

on roads, or for stowage in the garage. Ball and roller Total weight of machinery with seatings, 700 tons. 
hearings are employed at various points, and the gears | Dimensions.—480 ft. B.P.; 62 ft. B. moulded; 42 ft. D. moulded to upper deck ; 
and clutches are all enclosed operating where possible | s.h.p.; sea speed, 14} knots. 


in oil baths. 
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service power, 6,500 


FUEL FOR MERCHANT SHIPS.* Fig. 1(b) = 
By J. Jounson. f 


As interest in this question continues unabated, the | 
Council of the Institution felt that further discussion 
might serve to clarify the issues involved, and in 
deference to its wishes this paper has been prepared. (3227.8) . 
Che subject is of much importance to all who are asso- , ne 5B: 0—> 
ciated with ships or engaged in the production, distri- Volume of engine room, 135,000 cub. ft. 
bution, and sale of oil or coal. Oil has definitely Volume of double-bottom tanks, 49,500 cub. ft. = (1,250 tons, oil). 


superseded coal in certain classes of tonnage, and is Total weight of machinery with seatings, 1,025 tons. 
Dimensions.—480 ft. B.P.; 62 ft. B. moulded; 42 ft. D. moulded to upper deck ; service power, 6,500 


s.h.p.; sea speed, 144 knots. 




















heing used in increasing measure every year, with the 
consequence that coal is gradually being displaced, a 
position of anxiety to those who desire its retention. 
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List of Auviliaries. 





2 pulverising units 2 oil-fuel units; 1 foreed-draught fan 1 induced-draught 

fan; 2 Diesel generators; 1 turbo-generator; 2 main circulating pumps 

2 extraction pumps; | air ejector; 2 feed pumps; 2 feed heaters; 2 forced 

. . , . ap : . . © game nas . . aan . 

lubrication pumps; | lubricating oil cooler; 1 evaporator; 2 general servic« List of Auxiliaries. 
pumps; | fresh-water pump. ‘ 





3 Diesel auxiliary generators ; 2 manwuvring compressors ; 2 manceuvring air 


Fro. 2. ARRANGEMENT OF MacHiNery For A 6,500-S.H.P. SrgaMsuip a , ans Soman 5 er eee: Cee 
> ; ‘ Sea : es at er ; ricating oil separator ; uel-oil transfer pump; 2 cooling-wate 
Firrep with ELecrric AUXILIARIES. pumps; 1 ballast pump ; 1 bilge and sanitary pump ; 1 donkey boiler ; 1 donkey 

boiler f pump ; 1 lubricating oil cooler ; 1 fresh-water pump. 


The advantages of liquid fuel require no demonstration, | dictated by the necessity Fie. 3. ARRANGEMENT OF MacHINERY FoR A 6,500-B.H.P. MororsniP 
and it is certain, therefore, that when its cost to the| for securing and main- FirreD witH EvLrcrric AUXILIARIES. 
user, calculated on a heat basis, approximates to that| taining the maximum 
of coal, the latter is marked down for extinction. There | trading advantage. In 
is for national reasons a general desire to see coal | practice he endeavours to establish an ascendancy, and | 1,500,000,000 tons, of which 250,000,000 tons is 
retain a place as a marine fuel, but it is necessary here to | the choice of fuel is important to the extent to which | British. The latter is sold in various grades, the prices 
divest the matter of considerations other than those | it affects the first cost of the ship and the cost of pro- | realised on these several grades being expected to yield 
pelling her. Although strong and progressive shipping | on the average sufficient to ensure a profit over the cost 
companies can ensure that their ships shall be built | of production and handling. The price of bunker coal 
and maintained at a high level of propulsive efficiency, | at British ports is regulated by competition amongst 
supplies of fuel at suitable prices are essential, for it | the various producing companies with the possibility 
: a might be serious if an owner were forced to carry | of its being undersold by oil, within sight. The total 
within limits to build whatever may be — ed, and | increased fuel costs which his competitors were able to | quantity of coal raised is governed firstly by demand for 
to comply with the guarantees required by the ship- | avoid. unscreened coal, and secondly by the demand for large 
. a -- a The interest of fuel suppliers in this question is clear. | oF nut coal, but not to any extent by the demand for 
f Naval Architects, | Each aspires to enjoy as large a market as possible | smalls. As with one or possibly two exceptions there 
unhampered by excessive competition with vendors | is no actual demand for smalls and dust as such, they 


which determine the decisions of commercially inter- 
ested parties. 

Shipbuilders in this country are equipped to build 
motor-ships or steamships with modern oil- or coal- 
burning appliances. They are, therefore, prepared 


* Paper read before the Institution o 
on Thursday, March 17, 1932. Abridged 
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are sold with and as part of more expensive grades, 
thus fetching the same price per ton in such cases as the 
larger constituents, notwithstanding the fact that their 
presence is generally objectionable to the consumer. 
The only legitimate means of cheapening unscreened 
bunker coal appears to be by the substitution of 
quantities of smalls and dust, not otherwise disposable, 
for the larger sizes now present therein. Subject to 
their not being unduly dirty, smalls and dust are ideal 
for pulverising, and there would be no objection to 
their being used if the cost to the shipowner were 
reduced and the suppliers relieved of a surplus. The 
use of a larger proportion of smalls and dust would, 
perhaps, involve rather more cleaning than is done 
now, but if definitely more economical than the present 
grades of unscreened coal, it would provide the most 
effective means of meeting competition from oil. 
Should circumstances encourage a development of this 
kind, it may be observed that with appropriate bunker- 
ing arrangements this type of fuel would, with few 
exceptions, be suitable for passenger as well as cargo 
vessels. 

The present annual world output of petroleum is 
approximately 150,000,000 tons. The economic 


TasBie |I.—British Bunker Coal. 


1913. 1922. 1925. 1930. 
Taken at United King- 
dom ports - --| 21-0 18-2 16-4 15-6 
Taken at foreign bunker- 
ing stations ee . 9-2 6-5 5-2 4-9 
Total tons (in millions) 30-2 24-7 21-6 20-5 


problem of the industry is the disposal of the substan- 
tial percentage of residuals, including Diesel and fuel 
oils, for which there is a smaller general demand than 
for petrol and lubricating oils. Research in oil technics 
therefore, is devoted to the development of practical 
means of lifting from the petroleum an increasingly 
greater proportion of higher scale products. The total 
demand for the latter will regulate the amount of 
crude oil raised, for it is doubtful if crude oil will be 
raised at any time to meet demand for fuel oil. In 
short, the latter is virtually a by-product of the more 
remunerative section of the oil industry, and, as matters 
stand, it is therefore in the interest of this industry, 
that the use of oil-consuming equipment be stimulated 
so as to absorb, as far as practicable, the quantities 
which will become available consequent upon an increas- 
ing consumption of petrol. Whereas the price of coal 
both on the national and international basis is governed 
by free competition, the prices of petrol, Diesel and 
fuel oil are somewhat arbitrary, and future price move- 
ments are therefore difficult to predict. Just now they 
are low due to temporary over-production, and there- 
fore sharply competitive with coal. Cost of distribu- 


Taste If. 


| 
Class. Number. Tonnage. | Percentage. 


A. Vessels having upwards 








of 10,000 h.p. on 130 2,500,000 11-0 
B. Vessels having between 
3,000 n.p. and 10,000 | 
ki 03 - .-| 1,000 7,250,000 31-5 
(. Vessels having less than | 
3,000 h.p. s .| 8,800 | 13,250,000 57-5 
Total s : ‘| 9,930 23,000,000 


tion is important, and in the case of Diesel and boiler 
oils affects the price at which competing oil interests 
can profitably offer supplies at the various bunkering 
ports throughout the world. The price of oil at such 
ports is regulated by competition when it exists, and, 
when it does not, by the price of coal, actually or 
potentially available thereat. The relative price of 
Diesel and boiler oils varies according to locality. The 
former is about 5 per cent. higher in calorific value and 
conforms to a stricter specification, and more care has to 
be exercised in its transport and storage than with 
furnace oils, which can be freely mixed and handled. 
On occasion and at certain ports, both oils may be sold 
at the same price, but, more generally, Diesel oil is 
from 5s. to 10s. per ton dearer, and at some ports 
almost double the price of boiler oil. 

Industrial activity turns upon fuel, and national 
security and prosperity are the standards by which 
choice of fuel must be judged. While it is imperative 
to have ready access to fuel to maintain control of the 
seas and transport of food in time of war, it is essential 
to this country’s economic welfare to have control of 
fuel supplies in time of peace. Apart from shipping, 
British industry depends upon cheap coal, and in this 
respect its position is quite sound. The general adop- 
tion, however, of a system of propulsion which would 
make the mercantile marine entirely dependent upon a 
continuance of supplies of a special grade of oil at a 





suitable price, raises issues of immense importance. 
It is axiomatic that cheap fuel is essential for economi- 
cal transport, and it is clearly to the advantage of 
shipowners in general and British shipowners in par- 
ticular, that coal should not be driven out of the marine 
market, but, on the contrary, that it should retain its 
place as an effective competitor of oil. | Whatever 
safeguards there may be in the form of competition 
among oil suppliers, they are manifestly strengthened 
by the competitive power of coal. It is impossible to 





Taste ILI. 
Fuel per 
|S.h.p.-Hour Fuel per Fuel Cost 
—— } All Day. per Day 
Purposes. Tons. (at Sea). 
db. | 
} | 6 ad 
Motor-ship—6,500 shaft 
horse-power— 
Diesel oil at 30s. per 
ton . . - 0-39 | 27-2 40 16 0 
Excess lubricating oil -— _ 3.4 0 
44 °=0 


Steamship—6,500 shaft | 
horse-power— 
Boiler oil at 24s. per ton 0-53 36-9 445 
Steamship—6,500 shaft | 
horse-power— } j 
Coal at 15s. per ton .. 0-76 | 52-9 | 3915 0 
Steamship-—6,500 shaft 
horse-power— 
Coal for half voyage | } 


(15s. per ton) os ‘ 42 
Boiler oil, half voyage “ 
(24s. per ton) aD 


TABL 


Machinery, 


Motorship—6,500 | | 


ture, the difference being of the order of 20,0001. British 
shipowners, however, may purchase Diesel engines from 
Continental suppliers, and in these circumstances, the 
cost of the motor-ship may only be slightly dearer 
than the steamship of the same net cargo deadweight. 
In order to simplify comparison, equality of first cost 
is assumed. Repair costs may also be taken as showing 
nothing to choose between the two systems. As the 
same number of engineers and ratings will suffice for 
both ships, the issue narrows to the cost of fuel 
and lubricating oil, and differences in cargo-carrying 
facilities. 

The two-stroke double-acting Diesel installation of 
this power would weigh 1,025 tons (including seatings) ; 
fuel consumption for all purposes, 0-39 Ib. per shaft 
horse-power-hour; consumption of lubricating oil, 
24 gallons per day. The engine works between initial 
and exhaust pressures of 750 lb. and atmosphere 
respectively, the corresponding temperatures being 
about 2,500 deg. F. and 600 deg. F. The piston speed 
would be about 1,000 ft. per minute, and propeller 
| revolutions 100 per minute. The fuel consumption 
| quoted has already been recorded on service. The 
steam installation would weigh 700 tons (including 
| Seatings) ; fuel consumption for all purposes per 
| shaft horse-power-hour, 0-53 Ib. of oil, or 0-76 lb. of 
coal (including 4 per cent. pulverising duty) ; consump- 
| tion of lubricating oil, 6 gallons per day. Range of 
| working pressure, 500 lb. to 0-75 Ib. absolute; range 
| of temperature, 800 deg. F. to 90 deg. F.; average 
| vacuum, 28-5 in.; revolutions of propeller, 100 per 
| minute. These fuel rates, oil and coal, are based upon 
| a boiler efficiency of 90 per cent. ; 6-74 lb. of steam per 
| shaft horse-power (turbines only), and feed heating in 
two stages to 325 deg. F. With the exception of the 





E lV. 


Total Weight : 


544 tons 


: . * ’ . . P 3 r y > r . 
— Fresh Water. Fuel for 30 Days. le .. Cargo Space. Remarks, 
Seatings. 
| | Bunkers. 
; ae 
Motorship—6,500 | | 
s.h.p.:— | 
1,025 tons .. | Nil 816 tons (oil) 1,841 tons j Datum - | ) Condition of vessels 
Steamship—6,500 | | leaving United 
sh p. :— f Kingdom port on 
700 tons 100 tons 1,585 tons (coal) 2,385 tons | Minus | |) outward voyage. 
| } 
8.h.p. — | | 
1,025 tons .. | Nil | 1,632 tons | 
Steamship—6,500 (Oil for 60 days) 
8.1 1 


100 tons 1,110 tons 


Lp. :— 
700 tons 
(Oil for 30 days) 


2,657 tons | 


1,910 tons 


Datum Condition of vessels 
leaving outward 
terminal port for 

[ homeward voy- 
age. 


Plus 50,000 
cub. ft. 


over-estimate the strategic advantage and bargaining 
power underlying the ability to use either coal or oil 
at option. This desirable position, however, can only 
be realised if the type of propelling machinery reaches 
the requisite standard of efficiency, and is in every 
respect quite suitable for the duty contemplated. 
There are approximately 10,000 vessels, aggregating 


23,000,000 tons gross, owned by Great Britain and the | 
Dominions. One-fifth of the number is propelled by | 


oil, and of these there are roughly 900 motor-ships and 
1,100 steamships, representing together 9,000,000 tons, 
or 40 per cent. of the total tonnage, which figures 
convey the extent to which British merchant ships 
now depend upon oil. The decline in the use of British 
coal for bunker purposes is indicated by the approxi- 
mate figures of Table I. 

In order that the relationship between fuel and ton- 
nage may be better understood, the total number of 
vessels has been roughly divided into three classes 
(Table II), the first comprising express passenger ships, 
in which the use of coal is generally inadmissible ; the 
second embracing the speedier cargo and intermediate 


vessels, and the third the large batch of vessels below | 
| 28 in. is realised, while in cold climates 29-25 in. is 


12 knots, in which the choice of fuel is controlled by 
cost. A considerable percentage of the tonnage included 
in Classes B and C is old and propelled by old-fashioned 
inefficient machinery, and even in the event of a trade 
revival it is questionable whether it would become a 
satisfactory working asset. It is probable for certain 
reasons that numbers in Class B will increase at the 


expense of the slower tonnage in Class C. The division | po 
between these two classes is an artificial one, and is | 
| corresponding price for boiler oil at the same port being 


adopted in order to treat the technical and commercial 


issues involved in their replacement, which will gradu- | 
| for furnace oil is approximately 16s. per ton. While 
| present-day prices for boiler and Diesel oil at certain 


ally become necessary. In order to illustrate suitably 
the case of vessels in Class B, a design of a typical good 
class cargo boat of 14 knots to 15 knots sea speed— 
6,500 h.p. to 7,000 h.p.,—has been selected (Figs. 1, 


2, 3), and a comparison framed between the high- | 


pressure geared turbine and the most modern and com- 
mercially attractive type of Diesel engine, each driving 


asingle screw. Starting with the relative costs of steam- | 
ship and motor-ship, both having electric winches and | 


several items of auxiliary machinery in common, the 
steam installation, by reason of its less weight, would be 





considerably cheaper if both were of British manufac- 


feed pumps, the remaining small number of auxiliaries 
would be electrically driven, current being supplied by a 
Diesel or turbo-generator. Diesel generators would be 
used for port purposes, both ships being alike in this re- 
spect. The design of the boiler would include provision 
for reducing the steam temperature from 800 deg. F. to 
600 deg. F. for manceuvring. Make-up feed would be 
about 7 tons per day, and 100 tons of fresh water would 
be carried for this purpose. No auxiliary boiler would 
be needed, the raw fresh water being passed through a 
large capacity evaporator, worked at a low rating. It 


| may be recalled that the fuel rate of the 8.S. Duchess 
| of Bedford is 0-57 lb. for propulsion, with two engines 


each of 9,000 shaft horse-power, 350 lb. working pressure, 


| 675 deg. F. steam temperature, 29 in. vacuum, and 85 


per cent. boiler efficiency. In cargo ships, the difference 
between the propulsion and all-purposes figure is 
negligible, unless there is a large refrigerating load, and 
therefore, after allowing for improvements in boiler 
efficiency and thermal conditions, the figure of 0-53 Ib. 
quoted above is justified. With modern condensing 
plant, consistently better vacuum is now being obtained, 
and, even with sea temperatures of 85 deg. F., fully 


being steadily registered, so that an average of 28-5 in. 
for a mixed voyage can be counted upon. 

Fuel expenses of vessels trading between the United 
Kingdom and remote ports depend largely upon the 
relative prices of coal, boiler and Diesel oils. A fair 
average price for coal of good quality taken at home 
rts is 15s. per ton. The lowest rate for Diesel oil 
of which the author has evidence is 30s. per ton, the 


24s. per ton, while the lowest rate quoted anywhere 


ports reach levels as high as 60s. and 65s., respectively, 
comparisons must be made on the basis that the steam- 
ship and motor-ship would, in a general way, both 
bunker to the best advantage. Table III is based 
on the lowest comparable fuel prices prevailing, but if, 
for example, Diesel and boiler oil prices are moved up 
the scale to 45s. and 40s. per ton, respectively, coal 
standing at 15s., the average daily fuel costs incline 
in favour of steam to the further extent of 5l. per Jay 


| and this difference grows as the higher limit of the oil 








.. 


price scale is approached. So far as fuel costs are 
concerned, therefore, the position of steam propulsion 
is a strong one. The British shipowner may to-day, 
by purchasing Diesel engines on the Continent, obtain 
a motor-ship at a cost equal to that of a steamship 
built entirely in this country. If, however, the general | 
conclusions now outlined be accepted as substantially 

true, the owner may obtain a vessel of much greater 
commercial utility without having recourse to the | 
purchase of foreign engines. The price of that fraction | 
of petroleum which is more suitable for burning in 

furnaces than in internal-combustion engines is likely 

to be cheapened if in direct competition with coal, and 

it should be observed that when both oils are at a low 

price level, the steamship compares very favourably 

with the motor-ship in fuel costs. The significance of 

this is that in building steamships of this kind, the 

owner is exposed to no commercial hazard, inasmuch as 

they can be operated profitably on oil. The point is 

mentioned in anticipation of objections that powdered 

coal is somewhat experimental in this specific applica- 

tion. 

Much has been justifiably said, of the great radius 
of action of the motor-ship which takes fuel at a cheap | 
oil port for the journey to the United Kingdom and | 
back again, whereas the steamship only requires to take 
coal for half that distance, wherever the cheap oil | 
port may be located. Subsequent thereto, if both 
vessels are working between cheap oil ports, the steamer, 
due to lighter machinery, starts with an initial advantage | 
of 225 tons, and as her daily fuel consumption is roughly | 
10 tons greater, she may bunker for 22 days’ steaming, or | 
approximately 8,000 miles. without loss of deadweight, 
as compared with the motor vessel. She may, of | 
course, vary this arrangement if cheap coal is available 
at intermediate ports, and it is evident, therefore, that | 
not only is her radius of action good enough for all | 
practical requirements, but it is less strictly conditioned. | 
A vessel designed to carry a certain weight of cargo of 
average density will have space to spare when loaded 
to her marks with a heavy cargo, and draught to spare 
when her space is filled with a lighter cargo. In the 
former case, fuel is always a deduction from the weight 


of cargo which the ship can lift, irrespective of whether | 
it carried double-bottom tanks at a higher | 
level. With measurement all available space | 
can be utilised if liquid fuel is carried in the double- | 
bottom tanks. In the modern steamer and motorship | 
of identical dimensions (Figs. 1, 2, and 3), the machinery 
of the former occupies 50,000 cub. ft. less space than 
the Diesel installation, and as, in a general way, outward 


18 in or 


cargoes are heavy and the homeward cargoes lighter, 
it follows that while she carries less cargo during the 
outward voyage due to weight of coal, she carries a 
greater volume of cargo on the homeward voyage 
when the maximum space is the desideratum. This 
is illustrated in the Table IV, from which it will be! 
seen that when there is full employment both ways, 


the combined revenue for outward and homeward | 
voyages would not differ appreciably in the two cases, 
The Appendix to the paper discusses size of machinery 


spaces and net tonnage 


(T'o be continued.) 


TENDERS. 

We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
f the undermentioned tenders, the dates 
which are given where possible Further details may 
Department, the reference 


7 
closing of 
be 


obtained on application to the 


| first 


| Poplar. 


| Colchester 


| United 
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PERSONAL. 


Dr. R.S. Hutron, Director of the British Non-Ferrous 
Metals Research Association, has been elected to the 
Goldsmiths Professorship of Metallurgy, created 
last year at Cambridge University. 

Srr Georce BesarrRete, D.S.O.. has been nominated 
to succeed Sir James Lithgow, Bart., as President of the 
Federation of British Industries for the ensuing year. 
J. anp E. Hatx, Limrrep, Dartford Ironworks, 
Kent, have controlled Medway’s Safety Lift 
Company, Limited, since , and the design and 
manufacture of these lifts has been carried out at the 


MESSRS 
Messrs. 
192: 





Dartford Ironworks. In December last, the assets and 
outstanding contracts of the Medway Company were 
taken over by Messrs. Hall. who are contmuing the 


business as a department of their organisation, with 
the whole of the personnel formerly employed by the 
lift company. The change really involves nothing more 
than a limited amount of internal reorganisation. 

Mr. G. H. Bucner has been elected vice-president 
and general manager of Messrs. Westinghouse Electric 
International Company, 150, Broadway, New York, 
U.S.A 

Mr. Joun Were, of Messrs. R. and H. Green and Silley 
Veir, Limited, Royal Albert Dock, London, E.16, has 
resigned from the advisory sub-committee of the London 
County Council School of Engineering and Navigation, 
He has served on the committee since 1915 
and has been chairman since 1927. 

Messrs. Davey, PAXMAN AND Company, Limrrep, of 
and Aldwych House, Aldwych, London, 
W.C.2, ask us to state that, owing to the failure of their 
Parent Company, Messrs. Agricultural and General 
Engineers, Limited, they have had to apply to the Courts 
for the appointment of a receiver and manager, in order to 
protect the interests of their debenture holders. Mr. 
Harold Kemp was appointed by the courts on Feb- 


| ruary 26, and he is carrying on the business in the ordinary 


way, and all orders will be dealt with as usual. 
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Steel Bridge The construction of a steel bridg: 6°35 marks 
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Kazian by spanning an arm of the Caspian Sea The London Crosby Lockwood and Son [Price 4s. 6d. | 
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of steamers Department of Roads and Communica-| Ponti Italiani in Cemento Armato By L. SANTARELLA | 
tions, Tehran, Persia. (Ref. No. G.X. 11,274 and E. Mtozzi. Second edition Milan : Ulrico | 
Hoepli. Price 90 lire.] | 
Smithsonian Institution Report of the Progress and| 
LITHUANIAN RAILway CONSTRUCTION The Northern Condition of the United States National Museum for the 
News Service states that according to a report of the Year ended June 30, 1931 Washington : Government 


Director of Construction on the Telsiai-Kretingam Rail- 
way, construction work on te line being energeti 

ally pushed forward. The total volume of earth work 
is estimated at about 2,500,000 cub. m., of which already 
about 2,250,000 cub. m. have been completed, leaving 
only 250,000 cub Despite the approach of winter, 
earth work continued at full speed, especially 
on the Salanta river, where the embankments reach a 
height of 27 m., and at Telsiai. Construction of such 
large works as the bridges across the Salanta,. Akmena 
snd other rivers, is already nearing completion. The 
bridge across the Salanta river is 100 m. long, and that | 
across the Akmena river, 60 m. Track has been laid from | 
Kretinga, about 19 km.. , as far as Kartena. Prepara- 
tory track work at the Telsiai end is also well advanced. 
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From the condition of the work it is anticipated that the | 
new railway will be finished and begin operating in the 
autumn of 


1932 
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having the bulk of the home market at its door. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The limited make of Cleve- 
land pig is barely absorbed, but stocks are low, and un 
likely to increase to any extent. The bulk of the output 
continues to go into consumption at makers’ own foundries 
and steelworks. Ironmasters offer iron on specially 
low terms to firms in Scotland, but have to contend 
with exceedingly keen competition for Scottish trade. 


Pig consumers beyond the Tweed are still taking a 
good deal of comparatively cheap Indian iron, and 
Midland pig is also still going to Scotland. Makers’ 


fixed quotations for Cleveland pig—except to buyers in 
Scotland—stand No. 1 grade, 6ls.: No. 3 g.m.b.. 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite.—Conditions in the East Coast hematite 
branch of trade continue very unsatisfactory, but th: 
slight change noticeable is for the better. Values are, 
if anything, a shade firmer, and inquiries circulating 
encourage the hope of reducing the inconveniently large 
stocks. Merchants continue to sell ordinary qualities 
at 63s. 6d., and No. ' hematite at 64s., and customers 
claim they can place orders with producers at round 
about these figures, which are well below cost of output. 

Foreign Ore.—Dealers in foreign ore realise the futility 
of attempting to do business under existing conditions, 
and are disinclined to quote. Consumers have large 
stocks and are heavily bought. They are not accepting 


supplies as they fall due. The nominal price of best 
rubio may be given at 16s. c.i.f. Tees. 
Blast-Furnace Coke.—Local users of Durham blast- 


furnace coke have considerable quantities of their own 
make to draw upon, and consequently are not buying. 
Sellers have heavy stocks, but are not disposed to lower 
further quotations. Market transactions are thus very 
few and small. Good average qualities are put at 
16s. 6d., delivered to works in this district. 
Manufactured Iron and Steel.—There is little new in 
the various branches of semi-finished and finished iron 
|} and steel, contracts for constructional steel keep pro- 
ducers well employed, and sections engaged on the make 
of railway requisites have a little more work on hand, 
but in nearly all other departments there is much idle 
plant. Recognised market rates stand: common iron 
bars, 10/.; best bars, 10/7. 10s.; double best bars, 
1ll.; treble best bars, 11/. 10s.; packing (parallel), 8/. 
packing (tapered), 10/.; steel billets (soft), 5/. 10s. ; 
steel billets (medium), 6. 12s. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and stee! rivets, 11/. 58.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 158.; heavy sections of steel rails, 81. 10s. for parcels 





of 500 tons and over, and 9/. for smaller lots; fish 
plates, 12/. 10s.; black sheets (No. 24 gauge), 8l.; and 
galvanised corrugated sheets (No. 24 gauge), 9/. L5s. 
Scrap.—Scrap is slow of sale and weak in price 
>» 





Borings are 26s.; turnings, s. 6d.; light cast-iron, 
36s. ; heavy cast iron, 40s. to 428. 6d.; machinery metal, 
45s.; and heavy steel, 32s. 6d. 


NOTES FROM SOUTH YORKSHIRE. 


SMEFFIELD, Wednesday. 

Trade Outlook.—An optimistic note is struck by the 
Council of Sheffield Chamber of Commerce in their 
annual report issued to-day. The report states: ‘ The 
stringent methods adopted by the National Government 
to balance the Budget are an emphatic retort to critics 
of the financial stability of Great Britain. Providing th« 
Government’s avowed determination to balance the 
external trade account is carried out, there can be little 
doubt that the future prospects of the nation as a whok 
are much brighter for the coming year or two than they 
have been for many years past.” The report adds 
* At home it is essential there should be reductions in 
taxation. The limit of the power to pay taxation has 
been exceeded, and it would be a mistake for the present 
Government to expect that the present level of taxation 
can be maintained indefinitely. Local and Government 
economy must be rapidly enforced. Unless such reduc 
tions take place it will be impossible for our manufac 
turers to reduce their costs of production or to take 
those steps which are essential for keeping machinery 
and plant up to date.” 

Sheffield and New Industries.—Sheftield is determined to 
be in the vanguard so far as industrial developments and 
the attraction of new industries to the city are concerned 
Following the compilation of a register of all the factory 
sites available, the Industrial Development Committe+ 
have now issued an illustrated booklet showing the 
advantages which Sheffield has to offer; 5,000 copies of 
the booklet have been printed, and will be distributed 
all over the world. An abbreviated leaflet written 
in French and German is to be distributed on thx 
Continent. The booklet states that the fallacy of th 
alleged southward drift of industry has been amply 
exposed. The great basic industries on which British 
prosperity had been founded still remained firmly seated 
in the industrial belt stretching across England fron 
Yorkshire to the Lancashire coast. The booklet adds 
that there is plenty of scope in Sheffield for industries 
unrelated to those on which her fame was established. 
For distributive purposes Sheffield is ideally ae. 
t ls 


adjacent to the richest and most eflicient coal mines 
in the country, and for trade, manufacturing, and boiler 


| purpo r “@ 
| there are also available cheap coal, electricity, and gas. 


steel business meet with slow reward. 


ses the water of Sheffield is unrivalled. In addition, 


Coal, Iron, and Steel.--Efforts to stimulate iron and 
The undertone, 
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however, is brighter, and improvement is expected 
following the Easter set down. Most classes of material 
are in limited demand. Quotations are on an attractive 
level, but users are not disposed to buy ahead. Latest 
prices are as follow :—Hard basic billets, 71. 17s. 6d. ; 
soft basic billets, 51. 17s. 6d.; West Coast hematites, 
86s.; East Coast hematites, 84s. 6d.; Lincolnshire No. 3 
foundry iron, 63s. 6d.; Lincolnshire forge iron, 59s. 6d. ; 
Derbyshire No. 3 foundry iron, 63s. 6d.; Derbyshire 
forge iron, 59s. 6d.; bars, 10/.; sheets, 111. The latest 
statistics relating to local steel production reflect the 
stationary character of business generally. During 
January this area was responsible for an output of 62,000 
tons as compared with 63,000 in December, and 65,000 
tons in January last year. The scrap market has 
suffered a further relapse, and depression is as acute 
as seven or eight months ago. The heavy engineering 
trades have undergone little change. Business is still 
restricted in railway rolling stock, shipbuilding require- 
ments, and armaments. High-efficiency steels are in 
demand for a variety of purposes, while the tool trades 
are making steady headway after a period of inactivity. 
Sheffield is now booking orders that formerly went to 
the Continent. The number of inquiries received locally 
from merchants, who previously traded with the Conti- 
nent, is a good omen for the future. There is a strong 
call for cold-rolled strip and drawn bars; output shows 
a weekly expansion. 


South Yorkshire Coal Trade.—Conditions generally are 
of a stationary character. Export business is on the 
quiet side, while forward buying on inland account is 
limited. Bunkering business is not so active as during 
the past few weeks. The continued depression in the 
iron and steel trades is reflected in the unsatisfactory 
market for all grades of industrial fuel. A steady tonnage 
of slack is being consumed by electricity undertakings, 
but the amount going to Lancashire shows a decline. 
The housecoal market is erratic. The slight improve- 
ment which developed during the past week is expected 
to be of only temporary duration. Foundry and furnace 
coke are moderate both on home and export account, but 
gas coke continues fairly steady. Quotations :—Best 
branch hand picked, 26s. 6d. to 27s. 6d.; Derbyshire 
best house, 22%. to 23s.; Derbyshire best brights, 19s. to 
20s. 6d.; screened housecoal, 19s. to 20s. 6d.; screened 
nuts, 17s. to 18s.; Yorkshire hards, 16s. to 18s.; Derby- 
shire hards, 16s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; smalls, 4s. 6d. to 5s. 6d. 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Coal Trade.—-The foreign coa! export trade of 
South Wales has been busier of late, but is still con- 
siderably below the volume required to place collieries 
in a comfortable position and avoid temporary stoppages, 
which have been so numerous and frequent of late 
years. The commencement of shipment to Canada, 
earlier than usual, because of the mild weather, will, 
of course, help to swell the weekly totals, and though new 
business continues to come along slowly, an encouraging 
feature is that chartering has recently been on brisker 
lines than has hitherto been the case this year. Last 
week exports as cargo totalled 360,610 tons, or 21,000 
tons more than in the preceding week, and 93,000 tons 
more than was the case a fortnight ago. Exports to 
France were further increased to 118,000 tons, to the 
Argentine from 28,000 tons to 42,000 tons, to Brazil 
from 11,000 tons to 20,000 tons, and to Egypt from 
14,000 tons to 28,000 tons. While the restricted supplies 
of dry, large, and nut coals continued in demand and 
were able to command a premium on the schedule prices, 
other classes of large and small remained in abundant 
supply, and available at the minima schedule based on 
19s. 6d. for the best Admiralty large coal, and 138. 6d. 
for best bunker smalls. 


Oil Fuel Imports.—An indication of the great expan- 
sion in oil fuel imports into the United Kingdom, and its 
adverse influence on the coal trade, is strikingly revealed 
by Mr. Finlay A. Gibson, secretary of the Monmouth- 
shire and South Wales Coalowners’ Association, who 
points out that oil fuel imports totalled 95,062,187 gallons, 
valued at 1,149,816/., in 1913, equal to 646,423 tons of 
coal, valued at 327,305/., whereas in 1931, fuel oil 
arrivals amounted to 484,716,853 gallons, valued at 
3,775,9921., equal to a coal equivalent of 3,296,381 tons, 
valued at 2,238,792/. There has, he says, been a five- 
fold increase in the volume of oil fuel imports and a 
seven-fold increase in the pithead value of the coal dis- 
placed. Oil supplied as bunkers to vessels at British 
ports, which amounted to 19,300,000 gallons, equal to 
131,210 tons of coal, in 1913, jumped to 185,100,000 
gallons, equal to 1,258,874 tons of coal, in 1931, figures 
which do not include the fuel oil supplied to the British 
Navy or to oil supplied at foreign ports. In conclusion, 
he says, that “ almost the whole cost of oil fuel goes to 
enrich the foreigner. Should coal recover its pre- 
emiment position as a bunkering fuel, the money would 
remain in this country, circulating to the benefit of all, 
stimulating trade, and relieving in no small measure 
the present unemployment and the drain on the national 
Exchequer.” 


Control of Coal Trimming.—Control of coal-trimming 
work, both at Cardiff and Newport, has passed into the 
hands of the employers, instead of being operated jointly 
by equal representatives of the employers and the Coal 
Trimmers’ Unions. At Newport, the men have been 


split up into gangs, but at Cardiff, Penarth and Barry 
the men will continue to work in sections. but will, in 
tuture, be engaged by, and be under the instructions of, the 
Employers’ Clearing House composed of representatives 
of the Shipping Federation. 





NOTES FROM THE NORTH. 


: Guiascow, Wednesday. 

Scottish Steel Trade.—Dullness continues to prevail 
in the Scottish steel trade, and with the very restricted 
demand production is still small. Requirements for 
the shipbuilding industry are very limited, with the 
result that there is little movement in ship plates or 
sections. The general inquiry overall shows signs of 
expanding. In the black steel-sheet trade the conditions 
show little change, with the lighter gauges in fair request 
but the heavier sorts rather quiet. Galvanised varieties 
are unchanged and there is a poor demand both for 
the home market and for export. Prices are steady 
and are as follows :—Boiler plates, 91. per ton; ship 

lates, 8/. 15s. per ton; sections, 8/. 7s. 6d. per ton; 

lack steel sheets, } in.. 7/. 158. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 10/. 15s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade-In the West of Scotland 
malleable-iron trade there is still very little business 
passing and the demand is mainly of a hand-to-mouth 
character. The re-rollers of steel bars are also very 
badly off for orders, and keen competition exists for 
any business on offer. The following are the current 
market quotations :—-“‘Crown” bars, 91. 15s. per ton 
for home delivery and 91. 5s. per ton for export ; re rolled 
steel bars, 61. 5s. per ton for home delivery and 61. 28. 6d. 
per ton for export. 

Scottish Pig-Iron Trade.—Unsatisfactory conditions 
continue in the Scottish pig-iron trade and outputs are 
very limited. From no quarter is the demand of much 
consequence, and the production of the six furnaces now 
in blast is more than equal to all calls at the present 
time. The import continues, and another lot of 4,300 
tons lately arrived in the Clyde from India as well as a 
400-ton lot from England. Prices are unchanged and 
are as follows :—Hematite, 58s. 6a. per ton, delivered at 
the steel works ; foundry iron, No. 1, 728. per ton, and 
No. 3, 69s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments——The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, March 12, amounted to 285 tons, 
and all of it went coastwise, none being for the overseas 
market. During the corresponding week of last year the 
figures were 160 tons overseas and 6 tons coastwise, 
making a total shipment of 166 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—Business moving in the North 
Western iron and steel and kindred industries is still 
extremely disappointing, but a more active inquiry in 
the last week or so in certain sections encourages the 
hope that some slight improvement may be felt shortly. 
In the foundry-iron section of the industry a few useful 
forward contracts have recently been placed, though, 
for the most part, customers are continuing their cautious 
hand-to-mouth buying policy. Some of the smaller 
textile-machinery firms report the receipt of moderate 
orders of late, and machine-tool makers are hopeful that 
work may accrue in the near future, following the general 
increase in confidence in commercial circles in the last 
few weeks. Constructional engineering firms, too 
have recently handled an increased volume of inquiries, 
indicating that both municipal and private enterprises, 
which in the last few months have deferred many 
important development schemes, are now preparing 
to go ahead with delayed projects. Only a quiet trade 
is passing with locomotive builders and boiler makers, 
but a number of steel plants are now more busily 
employed both in Lancashire and Staffordshire, following 
the release of orders for 40,000 tons of steel rails, by the 
London Midland & Scottish Railway Company. 

Recent Orders.—Messrs. Edward Wood and Company, 
Limited, Ocean Ironworks, Trafford Park, Manchester, 
are at present engaged on the manufacture of materials 
for the new West Regional Transmitting Station, Watchet, 
North Somerset. Messrs. Leyland econ Limited, of 
Leyland, near Preston, who have booked several sub- 
stantial contracts since the beginning of the year, have 
been instructed to deliver two heavy-oil engined motor 
omnibuses to the Birkenhead Corporation ; and Messrs. 
Sentinel Waggon Works, Limited, of Shrewsbury, are 
constructing two 100-125 h.p. Sentinel-Cammell steam 
rail coaches for the Nyasaland Railways, Limited. 

Cumberland Iron Trade.—Conditions in the Cumberland 
and North Lancashire hematite pig-iron trade, which 
has suffered acute depression in the t few months, are 
now improving. In consequence of increased demand 
in the last few weeks stocks are now being reduced, and 
while users are still disinclined to enter into forward 
commitments, there is a feeling in the area that larger 
orders may be expected in the near future. At Working- 
ton, arrangements are being completed for the restarti 
of the steel mills on orders for rails, sleeper plates an 
billets for home clients. For the first time since its 
formation 33 years ago, it is stated, Messrs. National 
Gas Engine Company, Linuted, reported a loss at its 
annual meeting in Manchester last week. Sir Dugald 
Clerk, however, expressed confidence in its ability to 
resume prosperity when trading conditions revived. 














GOVERNMENT TENDERS IN S14M.—A memorandum on 
the methods adopted by Government Departments in 
Siam, in obtaining tenders for supplies, has been pre- 
pared by. H.M. Vice-Consul at Bangkok. United King- 
dom firms desirous of receiving a copy of the memor- 
andum should communicate with the Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1, 





quoting reference No. C.X. 3,837. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS. —To-night, 
5.30 p.m., Storey’s-gate, S.W.1. Annual Meeting 
Benevolent Fund. At 6 p.m., “The Machinability of 
Steel as Indicated by its Macrostructure,” by Mr. F. E. 
Robinson and Mr. C. T. Nesbitt. Graduates’ Section. 
London: Monday, March 21, 6.45 p.m. “ Ball and 
Roller Bearings,” by Mr. R. G. Brook. ‘ Modern 
Methods of Structural Steel Production,’ by Mr. C 
Hulme. ‘The Composite Eccentric,” by Mr. W. H. 
Evans. 

InstiITUTION oF ExectricaL Enerrrrs.—To-night, 
6.30 p.m., Victoria-embankment, W.C.2. Mete> and 
Instrument Section Meeting. “Is the British Standard 
Specification for Meters too Stringent?” by Mr. G. F. 
Shotter and Mr. A. W. Barham. ‘Special Tariff 
Prepayment Meters,” by Mr. E. Fawssett. ‘‘ Is the 
Calibration of Watt-hour Meters with their Transformers 
Desirable ?” by Mr. A. J. Gibbons and Mr. W. Holmes. 
Monday, March 21, 7 p.m. Informal Meeting. “ The 
Electrical Recording of Sound,” by Mr. G. H. Nash. 
South Midland Centre: Monday, March 21, 7 p.m., 
The University, Birmingham. ‘The Change-over of 
Low-Tension Distribution Systems from Direct Current 
to Alternating Current,” by Mr. H. Blades and Mr. A. C. 
McQueen; and at North-Western Centre: Tuesday, 
March 22, 7 p.m., Engineers’ Club, Manchester. London 
Students’ Section: Tuesday, March 22, 6.15 _ p.m., 
Victoria-embankment, W.C... “Starting Up,” by 
Mr. J. M. Donaldson. North Midland Centre : Tuesday, 
March 22, 7 p.m., Hotel Metropole, Leeds. ‘‘ The 
Training of Electrical Engineers,” by Prof. E. L. E. 
Wheatcroft. Scottish Centre: Tuesday, March 22, 
7 p.m., North British Station Hotel, Edinburgh. “* Com- 
mercial Cooking by Electricity,” by Dr. T. Settle. 
London: Wednesday, March 23, 6 p.m., Victoria- 
embankment, W.C.2. Wireless Section Meeting. ‘* Studies 
in Radio Transmission,” by Mr. T. L. Eckersley. 

Royat InstrrvtTion.—To-night, 9 p.m., Albemarle- 


street, W.1. ‘Gamma Rays,” by Lord Rutherford. 
Saturday, March 19, 3 p.m. ‘“ The Electron,” by Lord 
Rutherford. 


InstiTuTE oF British Founprymen.—Lancashire 
Branch: Saturday, March 19, 4 p.m., College of Tech- 
nology, Manchester. “Some Notes on Italian Steel 
Foundry Practice,’ by Dr. G. Vanzetti. 

INSTITUTION OF MuNIcIPAL AND County ENGINEERS. 
—Monday, March 21, 6.30 p.m., 84, Eccleston-square, 
8.W.1. “The Future of the Institution,” by Mr. R. G. 
Baxter. 

INSTITUTION OF Locomotive ENGineers.—Man 
chester Centre: Monday, March 21, 7 p.m., Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. ‘‘ Chemistry and the Railway Engineer, 
by Dr. P. Lewis-Dale. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—CGlasgow 
Centre: Monday, March 21, 7.30 p.m., Institution of 
Engineers and Shipbuilders in. Scotland, 39, Elmbank 
crescent, Glasgow. “Motor-Cycle Progress-—Past, 
Present and Future,” by Capt. H. D. Teage. 

Roya Socrety or Arts.—Monday, March 21, 8 p.im., 
John-street, Adelphi, W.C.2. Howard Lecture, “ Oil- 
ingine Traction * (Lecture III), by Mr. A. E. L. Chorlton. 

InstituTION oF Crvi Enoineers.—Tuesday, March 
22, 6 p.m., Great George-street, S.W.1. ‘‘ Comentation 
in the Severn Tunnel,” by Mr. R. Carpmacl. Students’ 
Meeting. “The Construction of a Cable Subway for 
the Great Yarmouth Haven Bridge Reconstruction, 
by Mr. W. D. McFadyean. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, March 22, 7.30 p.m., 39, Elmbank 
Crescent, Glasgow. Discussion on “ Propelling Machi 
nery for Cargo Vessels,” by Mr. A. Stevenson. 
InsTITUTION OF StrucTURAL EnGtngers.— Yorkshire 
Branch : Thursday, March 24, 7 p.m., Hotel Metropole, 
Leeds. “ Pile Driving by the West's Rotinoff System,” 
by Mr. A. G. Rotinoff. 


AUSTRALIAN EXPERIMENTS ON THE WEAR OF RAILs 
—Experiments to determine the relative resistance to 
wear of rails of different compositions were put in hand 
about a year ago on a curved portion of permanent way 
between Richmond and South Yarra on the Victorian 
Government Railways, Australia. Taking the wear of 
a manganese-steel rail, made in Great Britain, as unity, 
the wear of a chromium-stee! rail, made in Australia, was 
stated to be 1-471, that of a chromium-steel rail, pro 
duced in Great Britain, 3-790, that of an Australian 
carbon-steel rail 4-772, and that of a carbon-steel rail, 
made in Great Britain, 6-909. The data we have 
received are very meagre, no details regarding composition 
and methods of manufacture being included. 





DunDEE aS AN INDUSTRIAL CeENTRE.—The Develop- 
ment Committee of the Corporation of the City of Dundee 
has recently issued an attractive illustrated volume 
entitled Do Jt at Dundee. As its name implies, the book 
contains an account of the facilities, which exist in Dundee 
for the development of industries, and data are given 
regarding the City’s transport, dock and harbour systems, 
supply of labour, its power, fuel, lighting and water sup- 
lies, local taxation, housing conditions, and sites and 
uildings available for industrial ee. The book 
contains a number of fine plates and several maps, in- 
cluding large-scale _ of the City and of its dock 
systems. It is well printed and has been bound in 
Dundee jute. It was compiled and produced by Mr. E. R. 
Cross, of Messrs. Cross-Courtenay, Limited, St. James’ 





House, Brazennose-street, Manchester. 
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X-RAY CRYSTAL ANALYSIS. 


AN incident in which, unfortunately, industrial 
history has many times repeated itself is that a 
pioneer discovery has been made in this country, 
but its development has followed more rapidly else- 
where. It is needless to rehearse instances of 
national losses that have resulted from such occur- 
rences in the past, but it is necessary to remember 
that they are still more dangerous in existing 
industrial conditions. An essential factor in the 
progress of an industry is the rate at which knowledge 
is exchanged between those who practice it, and 
again between them and those who are working 
in the scientific field from which increased theoretical 
knowledge is derived. Among the characteristics 
of the present industrial and scientific organisations 
in all countries is the much greater rapidity with 
which such exchange of knowledge is effected, and as 
a consequence the much shorter time that it takes 
for an improvement to find its way into practice. 
I'he game is, in fact, much faster than it used to 
be, and those who are quickest on the ball have an 
advantage, which increases constantly with the 
increase of the pace. Improvement is followed by 
improvement, and the start that an industry obtains 
by being first in the field is likely to increase more 
rapidly than in days when the rate of progress was 
slower. Considerations such as these emphasise 
the dangers to which our own industrial country 
may be exposed, when it allows another to get 
ahead of it in its familiarity with new methods, and 
such a situation becomes the more deplorable when 
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it arises in connection with discoveries in which 
British men of science were the pioneers. 

To some extent this situation seems to have 
arisen in connection with the application of X-ray 
crystal analysis to industrial problems, and it is 
satisfactory to learn from the report of the 
Department of Scientific and Ludustrial Research 
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in our issue, of January 8, that measures for 
rage | Temedying it are in hand and in contemplation. 
The State Line Station of the Chicago District | Fortunately, indeed, neither the method nor 
Electric Generating Corporation (/Iws.) 331) the interpretation of its results appears to have 
The Discovery and Properties of the Electron ... | arrived at the stage when they are independent of 
ao Hart Bride (Jil on further scientific assistance, and the country holds 
uo Syeney Beaheur Suitige (iee.) P — its own on the purely scientific side. Both German 
The Institute of Metals 33 . "bes ; 
Heavy-Duty Earth Boring Machine (/Ilus.) 339 | and American publications leave no doubt, however, 
Fuel for Merchant Ships (/Uus.) 349 | that up till now more varied, and probably more 
Tenders 342 | extensive, use has becn made of the method in 
Personal 342| those countries than over here. The distinction, 
Books Received : 342 | indeed, seems to be rather in extent than in kind. 
Notes from Cleveland and the Northern Counties or Mainly, if not entirely, through the unceasing 
Notes from South Yorkshire 342 labours of the scientific men who are devoting 
Notes from the South-West 343 saline ; t. i ‘ 
: , : > themselves to the subject, most, if not all, 
Notes from the North 343 er 
Notes from the North-West 343 |) 0f the applications that have been made abroad 
Notices of Meetings 343 | have been tried over here to some extent. 
X-Ray Crystal Analysis 345 | The difference is that in this country their use in 
The Regulation of Transport 346 | industry is much Jess general. This smaller extent 
Notes ... : 346 | of application involves a grave risk of falling behind 
lhe Paris Agricultural Machinery Exhibition ‘471 in the development of the method, and losing its 
Oil Engine Traction 348 | help in the attack on problems, which it may offer 
lhe Engineering Outlook—XI 34s : : . epee : 
The Institute of Naval Architects 349 the only means of solving. In principle, doubtless, 
Letter to the Editor-—The Determination of the | #8 much might be said of any new method. Indus- 
Exhaust Heat in Internal-Combustion Engines 351 | tty is full of problems of which the solution is at 
Large Welded Girders (Jllus.) 351] present indeterminate, and may not be able to 
Labour Notes.... wise 352] be reached by the means that are at present avail- 
The Stag Centrifugal Pump (///ws.) 353! able. Whether a new means is worth pursuing, 


to the neglect of others to which the limited means 
at disposal might be applied, is a question that must 
be settled on the merits of each case, bringing to a 
balance the importance of the possible resulis, the 
prospects of success, and the labour involved in 
endeavouring to obtain it. In these respects, 
however, it must be recognised that the application 
of X-ray crystal analysis stands in a position which 
at the present time is unique. Perhaps the least of 
its advantages, though by no means inconsiderable, 
is that it can be practised on a minute quantity of 
material, and without any destructive effect on the 
object examined. The paramount ground on which 
its probable importance rests is that, for comparison 
with whatever phenomenon has to be measured or 
correlated, it does not present, like metallographic 
sections, a view of the entire structure, or, like chemi- 
cal or spectographic analysis, a determination of 
individual components, neither of which can 
disclose the manner in which the substance is built 
up, but for the first time exhibits the atomic or 
molecular structure of the substance, and offers 
the prospect of discovering in what way that 
structure is related to the properties of the material. 
The method is applicable to any substance of which 
the intimate structure is crystalline, and experi- 
ments have already shown that there are few which 
are not. 

Already its application to the most divers materi- 
als have shown that its claims in theory are borne 
out in practice. As Sir William Bragg, on whose 
pioneer work and with whose assistance the method 
is being developed, has said, not only does every 

chemical element have, so to speak, its own signa- 
ture, but every compound as well. The chemist 

can determine the elements contained in a substance, 
but only occasionally and by inference can he throw 

light on the manner in which these elements are 
combined or co-exist. The X-ray spectrum, on 
the other hand, is different not only for each element 

but also for each compound, and thus distinguishes 
immediately the separate spectra of elements and 

compounds from each other, as well as from mix- 
tures, which give merely the superposed pattern 

of their constituents, and from solid solutions, which 

follow in general the pattern of one constituent, with 

some modification introduced by the other. At the 
present time, the analysis has become a routine 

and necessary part of any thoroughgoing study 

of alloy systems. Entirely new light, again, has 

been thrown on the effects of cold working on 

metals. It has revealed a selective orientation 

in cold worked metals, giving the material different 

properties in different directions, and differing 

according to the nature of the cold work, such as 

drawing, rolling, stamping or other form of distor- 

tion. Similarly, it throws light on the effects 

of heat treatment and re-crystallisation. In many 

cages, too, it reveals some distortion or malformation 

of the lattice on which the atoms of the material] 
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l 
distortion and the electrical and magnetic properties | down the disputed area, even if it did not reach 
of the material, its hardness, and other qualities. | an agreed solution, and so enable the Government 
It has served to distinguish changes in structure | to decide on necessary action. That some action 
in electrolytic deposits accompanying a change in| js not only necessary, but urgently so, all parties 
the conditions of deposition, and in America indeed | are now pretty well agreed. We have travelled 
it is claimed that X-ray study has led to the develop- | some distance from the time when the road interests 
ment of a satisfactory method of depositing dead. | insisted that the railways were effete and were best 
Apart from the metals, the X-ray analysis of sub-| converted into motor roads. On the other hand, 
stances such as rubber, cellulose, wool, &c., has | the railways, by their own adoption of, and co-opera- 
thrown new light on their behaviour in practice.| tion with, road transport, admit, on their part, 
It has, for example, exhibited rubber in its un-| that the latter is an exceedingly valuable supple- 
stretched state as a more or less disordered array | mentary service. 

of molecular groups, which take up a regular chain Major General 8S. 8. Long, who was in the chair 
formation when the rubber is stretched. The} at the luncheon referred to, as president of the 
X-ray pattern of cellulose, again, has served to| Association, and replied to the toast proposed by 
disclose the nature of the changes which accom-|Mr. Pybus, naturally took the chance of stating 
pany processes such as mercerisation. The method|the motor transport case, following very much 
has given useful information in the study of a long|the lines of the memorandum to which we 
list of other materials, including glass, slate, and | referred last week, and which for the moment we 
cement. A side line in which it is being used on a|do not propose to pursue. One point, however, 
large scale, both in this country and abroad, is to| deserves notice. It is connected with restrictions 
distinguish between natural and cultivated pearls|and burdens which legislative regulation has 
without a destructive test. It appears that a natural | imposed upon the railways. The suggestion is that, 
pearl gives a hexagonal diffraction pattern, whereas | instead of such burdens being similarly imposed 
the mother of pearl centre of the culture pearl gives | upon road transport, with the effect of still further 
a characteristic square pattern, the presence of which | adding to the costs of trade and industry, efforts 
provides a reliable test for distinguishing between | should be directed to reducing these for the general 
the two. It is, of course, largely the conditions which 





| good. 

Many more examples.of applications which have have been accorded to the so-called sheltered 
been made with the system are given in the report | trades which have made general re-adjustments so 
under notice, and it is not surprising to learn that | difficult of recent years ; and though it is a very 
the development of technique is being continued. | difficult problem, indeed, may prove to be a matter 

of almost insuperable difficulty, if present conditions 

seems to be little doubt that even now the inter- as between road and rail transport lead to a thorough 
pretation of results is not completely understood, | investigation of the economic loss we are suffering, 
and much remains to be learned before it will be | for this reason something at least will have been 
possible to define all the problems to which the | gained. We hope, of course, that matters will not 
method is applicable, and to distinguish them | stop there, but that they will be carried to a con- 
from those to which it is not. The best | clusion which will assure fair conditions of operation 
prospect of filling up lacunae such as those just | for both parties without loss to the public. 
mentioned is presumably to be found not merely| The occasion to which we have referred above 
in the intense investigation which is applied to the | was characterised by a rather unusual feature. Two 
subject in the laboratory, but also and perhaps even | Ministers of His Majesty’s Government spoke to 
more in applying the method to a very large variety | toasts and both referred to the great toll of fatal 
of questions in practice. There seems no reason| accidents on our roads. Both admitted the 
to doubt that the researches on the application of the | mechanical perfection of the machines and braking 
methods now in progress at the National Physical | appliances used, and both appealed to the Associa- 
Laboratory will be pressed on with the urgency | tion to use its great influence, not in the direction 
their importance demands. The report announces | of getting speed limits raised, but in encouraging 
also that facilities are now being offered to selected | in every way a material reduction of such fatalities, 
industrial centres for learning, from officers of the | both by bringing pressure to bear upon their drivers, 
laboratory, applications that have already been/|and by arranging schedules so as to make unsafe 
made, and for discussing with them the problems | speeds unnecessary. It would, they held, be better 
in their respective industries on which similar | for this policy to be adopted graciously than that it 
work might be valuable. It is permissible to hope | should be necessary to impose it on the industry at 
that the industries to whom this offer is being made | the command of an irritated public.—We agree. 
will show a corresponding desire to take advantage = 
of it. 


In spite, however, of all that has been done, there 


NOTES. 


THe ENGINEER GRADUATE. 


THE REGULATION OF TRANSPORT. 

Tue idea that the country may be suffering now-a Tue future lies in the hands of the next generation 
days from a surfeit of commissions and standing} in the engineering profession as in other walks of 
councils of one sort and another, charged with | life, and the progress which is to come will follow 
the supervision of one or other of our Twentieth | the work of those who are now in junior positions. 
Century activities, appears at last to be finding| The improved educational facilities of to-day are 
its way into political circles. That the artifice does | producing a considerably larger number of well- 
not always necessarily make for successful and | trained engineers than was common in the past, 
economical operation, to say nothing about simplifi-| and that these seniors of the future are not only 
cation, has long been the view of many, but that} well-trained but keen is illustrated, among other 





it is the easiest way of escape for a Royal Commission | ways, by the growth of the student and graduate 
is undoubted. It will be remembered that the | classes in our great engineering institutions. This | 
Royal Commission on Transport made such a recom-| growth has been particularly marked in the 
mendation. A Standing Transport Council was | Institution of Mechanical Engineers. Some inter- 
suggested to watch over and discuss co-ordination | esting figures bearing on this were given by Mr. J. E. 
At the luncheon on Wednesday, | Montgomery, at the annual dinner of the Graduates’ | 
Section, London, at the St. Ermin’s Restaurant, | 
Mr. Montgomery, proposing the toast | 


and other matters. 
the 9th inst., of the Commercial Motor Users Associa 
tion, Mr. P. J. Pybus, Minister of Transport, | last Friday. 
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satisfactory and hopeful state of affairs. Not 
only does it illustrate the keenness and interest of 
the junior members of the profession, but it means 
that a growing proportion of the members of the 
mechanical engineering profession are coming under 
the influence of the Institution in their earlier years, 
not only to their own profit, but greatly to the advan- 
tage of the Institution and to the building up of its 
growing influence and importance in the profession. 
The dinner was presided over by Mr. W. H. Evans, 
who responded to Mr. Montgomery’s toast, and was 
attended by the President of the Institution, Mr. 
William Taylor, who, replying to the toast of 
“The Institution of Mechanical Engineers,” which 
was proposed by Mr. C. G. E. Dahl, spoke of the 
value which it had been to him in his younger days. 
He also told the graduates that they would find in 
the future that most of the opposition to progress 
which they would meet would come from the older 
men. It is to be feared there is some truth in this ; 
as has been said, Les vieux ont toujours tort, but 
one may hope there are some older members of the 
Institution ot Mechanical Engineers whose actions 
tend to disprove it. The remaining toast, * The 
Visitors,” was proposed by Mr. C. H. Russell and 
responded to by Mr. G. J. Shaw, Chairman of the 
London Students’ Section of the Institution of 
Electrical Engineers. 
Dam FAILURES. 

Some time ago the American Society of Civil 
Engineers arranged a symposium on the subject 
of the public supervision of dams. The papers are 
printed in the Society’s Proceedings for January 
of this year. One contribution, by Mr. M. C. 
Hinderlider, State Engineer of Colorado, embodies 
certain tables dealing with past failures, from which 
some interesting facts emerge. The tables deal 
with reported partial or complete failures which have 
occurred since the year 1799, and cover 293 cases 
in the United States and some foreign countries. 
The dams involved ranged from 10 ft. to 190 ft. in 
height, and the list includes 159 earth dams, 9 of 
which were of the hydraulic-fill type ; 12 rock-fill ; 
57 gravity masonry; 7 single and multiple arch 
designs ; 7 reinforced concrete ; 1 steel, 7 timber 
and 23 unclassified. The failures were classified 
in 17 groups, and in the case of earth fill dams by 
far the largest group came under the heading of 
“inadequate spillway.’ This was responsible for 
28 per cent. of the total, while an additional 5 per 
cent. failed for the same reason, but not due to 
ordinary flood, the disaster being caused in this 
case by the overtopping of the bank by a flood wave 
due to a dam failure above. The next most import- 
ant group ot failures, responsible for 11 per cent., 
was one of accidents due to inadequate cut-offs and 
porous foundations allowing of leakage and erosion 
under the dams. Another group of the same 
percentage related to failures due to inadequate 
cut-offs around conduits. Next to this came 
excessive quantities of clay and fine material, 
responsible for 8 per cent. Other causes were 
faulty construction (material not properly com 
pacted) 5 per cent. ; faulty design (slopes too steep) 
4 per cent., &c. The figures relating to rock-fill 
dams covered far fewer cases, and are therefore 
not so informative, but the largest group was again 
that of failures due to inadequate spillway accom- 
modation. In the masonry gravity class this 
group also figured prominently, but was far sur- 
passed by failures due to inadequate cut-offs in 
porous foundations, allowing leakage under the 
structure. This class represented 31 per cent. 
of the total examined. Faulty design of section 
came next, and also faulty construction (poor quality 
masonry), each representing 12 per cent. ; and then 
the group mentioned above, with 9 per cent. 


made the welcome statement that he did not propose 
to follow up the suggestion. Instead, he proposed 
to call a conference of a limited number of re- 


presentatives of heavy commercial transport, 


including the railway companies, with a view to | 


proposing to them that the question of road and 
rail transport should be referred to a small group 
of five or seven persons, with an impartial chairman. 


There was, he thought, a general teeling that the | 


heavy transport situation called for a definite 
policy. 


in a spirit of co-operation, should be able to narrow | graduates. 





of “The Graduates’ Section, London,” said that! Failures due to ice pressure or disintegrating effect 
when he entered the service of the Institution in| que to this, also represent 9 per cent. of the total 
1920, the total membership was 6,800, but only |In the case of the remaining groups the statistics 
322 were graduates, that is, 4} per cent. of the total,| would seem to be too meagre to allow of corre 
while the student class was not in existence. To-day | sponding value being attached to percentages. 

with a membership of over 11,000, there were 2,700 | 
graduates and students, representing nearly 25 per Weeeee Tae Beale coter te oul 
cent. of the total. In 1920, when the membership | reliable data regarding the new British tariffs, Messrs. 
was increasing rapidly, practically all new corporate |The Textile and Engineering Press Bureau, Limited. 

& rapidly, } \ po | g g 


members came in from outside, while to-day nearly | 4; York-street, Manchester, have opened a Tariff —— 
: “,| Bureau. They are now in a position to supply we-k)) 


A small body such as he suggested, working | half of the new associate members were transferred | 4. :ails of all tariff additions, deletions, amendments, 


As Mr. Montgomery said, this is a very | rulings for any particular trade or for all trades. 
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THE PARIS AGRICULTURAL 
MACHINERY EXHIBITION. 

Tue show of agricultural machinery which is 
held annually at the end of January in Paris, reflects 
the movements which take place in the practice of 
our neighbours across the Channel. The world 
crisis has not by any means left France untouched, 
the wholesale prices paid to the grower for all classes 
of commodities have fallen greatly, and complaints 
are made that consumption has not been stimulated 
by a proportionate rapid fall in retail prices, it is 
therefore very difficult to get market gardeners, 
farmers and those in the semi-tropical industries 
relating to wine, oil, and so on, to invest in new 
plant or to make adequate renewals. In some ways 
the necessity for new and improved plant has been 
diminished by a better labour supply, the industrial 
slump having diminished the drain of labour to the 
towns. The spread of electricity, especially for 
lighting in rural areas, and the coming of wireless, 
together with the increase of motor omnibus 
systems, making it easier to visit local towns, fairs, 
and so on, have, by increasing rural amenities, also 
had the same effect. 

There is, however, some evidence that the thrift 
which in the past has enabled the French agri- 
culturist to pull through very bad times, and to 
spend his money on improvement of his plant, is 
not quite what it was; the heavy losses on some 
foreign bonds held largely in country districts and 
the terrible losses due to the collapse of the franc 
afew years back, have injured a tendency which has 
done much to keep France stable under the surface, 

At this year’s exhibition there were many signs 
of consolidation of practice started in a tentative 
way during the last few years, not a few pioneers 
having received testimonials in the way of imita- 
tions of their methods and appliances. One maker 
who has done much to popularise a certain type of 
machine has been heard to say that many potential 
customers who hesitated to buy when the thing was 
a novelty, used their common sense and came for- 
ward when imitators appeared, reasoning that unless 
the principle was sound, others would not have 
copied it. It has been said that about one third 
of the land in France is held in large farms, one third 
in medium, and the rest in small holdings; the 
tendency seems to be towards the development of 
appliances to aid the small man. In the exhibition 
the principle of location by class was adhered to, 
that is to say the ploughs were together, and the 
dairy plant, the thrashers and elevators and so on, 
were grouped. This arrangement may in some cases 
mean the holding of more than one stall by a maker 
with wide activities, but it is much easier for a 
potential buyer to find what he wants; it is also 
less wearisome to the mind to have things of a class 
collected together. 

There were about 520 exhibitors this year, not so 
many as usual, the reason being perhaps that when 
business is slack, makers are more inclined to con- 
centrate on the larger regional shows. There was 
evidence of a material diminution in activity 
relating to heavy tractors ; some years ago, when 
money was much more plentiful, there was a rush to 
Americanise agriculture, but farmers have, perhaps, 
found that what suits the other side of the Atlantic 
does not always fit in elsewhere. On the other hand 
there are signs of increased attention being given to 
very light tractors of from 3 h.p. to 10 h.p., suitable 
for vineyards, small holdings, and soon. The tractor 
With one pulling wheel, like a barrow, with imple- 
ments behind, and steered by two long handles, is 
becoming more popular, as well as something similar 
of larger power with two wheels. A neat light reaper 
with the oscillating knife blades driven from the 
centre of the bar, pushed forward by a motor driven 
wheel and steered by a cycle handle arrangement is 
made by Mestre and Blatgé of Courbevoie. Several 
makers exhibited what might be termed * motor 
horses,” that is to say a motor on a frame with two 
wheels to which a shortened pole attached to some 
appliance can be fixed, the steering being done by 
means of a steering wheel on a long overhanging 
shaft. The operator sits on a seat as for horse 
traction and the two-wheeled motor-gear takes the 
place of horses. 

The use of a light-weight petrol engine to drive the 
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operating part of mowers, reapers, and other horse- 
drawn appliances, which was to a material extent 
developed by the firm of Dubois of Asniéres under 
the name of the “ Polymoteur ” and which we have 
referred to in previous years, has been taken up by 
several other makers. There is the difference, 
however, that the Dubois engine was originally 
designed for the job, whereas most of the new types 
use adaptations of somewhat heavier engines. 
There is little doubt but that the principle is sound. 
The horse, or horses draw the implement over the 
ground, the cutting being done by a separate motor 
so that there is no slipping or jamming due to the 
condition of the field. A couple of light horses can 
get over a lot of ground without that large amount 
of extra exertion due not merely to the work on 
the cutting edge, but also to the low efficiency of 
the earth when used as a belt. The cutting speed 
can be made independent of the speed of the 
appliance over the ground, while bumpy or 
marshy land can be tackled with greater ease. A 
wider cut can be made than usual and work under- 
taken that otherwise would need relays of heavy 
horses or the adoption of an expensive tractor. With 
this system, the petrol motor can be lifted off the 
reaper, or other appliance, and put to work on 
grinding, chaff-cutting or other work on the farm 
at a few minutes notice. The system has material 
prospects for the small holder, the capital cost is 
not high, and much can be done with one or two 
light horses. 

A few years ago a smallholder’s plough with 
harrowing and other accessories, operated by means 
of a wire rope, a spade anchor, and a hand winch 
on the plough handles, was developed by the firm 
of Scarabée, of Paris. At first sight, it might be 
thought that this appliance would not stand up to its 
job; the fact remains, however, that it has survived 
several shows, and that other appliances on analo- 
gous principles have been put on the market. 
These new models are motor-operated. A light 
hauling gear operated by a light petrol engine had 
some points of interest, the gear being fixed in an an- 
chored frame, and the light plough hauled forwards 
with a wire rope and back, light, by hand or with the 
aid of a return pulley. A light haulage gear operated 
by a vertical air-cooled engine is made by R. 
Couaillac, of Chaumes (Seine-et-Marne). It is 
designed for hauling light ploughs, harrows, &c., 
up hillsides, and is usable on very steep slopes that 
a tractor could not mount. It can be fitted with 
engines of 2, 4 or 5 h.p., the plant with the largest 
engine being arranged for double winding drums, 
so that ploughing on a modified Howard system 
can be undertaken. The gear can haul itself up 
a slope to the winding position. The pull is arranged 
low down on the frame so that there is no tendency 
to pull the frame over. The gear is known as the 
“Tufor,” and has been employed in vineyards in 
difficult places. 

The internal-combustion engines on show were 
nearly all of the vertical type, although the Aster 
Company showed small horizontal engines. Owing 
to the danger of leaving water-cooled engines in 
the open or in frost-penetrated sheds, air-cooled 
engines seem to be increasingly in favour; usually 








they are provided with flywheel fans. The making 
of the engine on the “ bloc ” plan seems to be more 
popular, that is to say, the radiator or the cylinder 
cooling gills, the fan, the magneto, and other parts 
are boxed in so that dirt and wet are to a large 
extent kept out, and there is not so much liability 
to damage. Owing to the spread of electricity in 
rural areas, very small petrol- or oil-motor driven 
alternators are sometimes wanted for use until the 
electricity mains come to the farm or to act as a 
stand-by in case of breakdown. A 12-kw. 200-volt, 
50-period unit of this type seemed to be well 
suited to its purposes. The shutting down of a 
supply for more than an hour or so might lead to the 
loss of thousands of eggs in a large modern incubator. 
The Ballot Company showed a 4-cylinder engine, of 
from 30 to 42 h.p., running at 1,200 to 1,400 r.p.m., 
arranged to start up on petrol and to throw over 
automatically to gas oil when well loaded, and to 
come back on to petrol should the load get very 
light. A punt driven by a stern paddle wheel 
operated by an internal-combustion engine and 





fitted with vertical and horizontal cutters for 











clearing weeds on rivers and canals appeared to be a 
useful appliance. A number of these are in use in 
France, the system being also in operation in Egypt 
and Belgium ; the mechanical part is made by Maison 
Maupoix, of Triaucourt (Meuse). 

The demand for compressed air in gas bottles for 
the operation of sulphuric acid sprayers for field- 
weed killing has led to the making of small compound 
compressors for operating at about 2,100 lb. per 
square inch. These can frequently be driven off 
local electric mains. An agricultural co-operative 
society in Algeria supplies air to a number of farmers 
from a special station with two sets of electrically- 
driven compressors. The use of gas in bottles 
for weed killing has encouraged the development 
of high pressure fruit-tree spraying, with the bottles 
on barrows or with compressors on trolleys driven 
by petrol engines, the spraying jets are put on the 
ends of bamboo poles for use on large apple trees. 
Another development lies in the use of petrol 
engines on two-wheeled carts, attached to fans for 
blowing sulphur on to vines or other bushes. 
Improvements have been made in the Delanoe 
double belt machine for pulling flax, this is one of 
those horse-drawn appliances, the operating parts 
of which are driven by a petrol motor. Further 
progress is taking place with machines for planting 
potatoes and young plants such as those of tobacco, 
maize, and cabbages. By starting the sowing in 
frames, or in a nursery, greater attention and pro- 
tection can be given to the young plants, in some 
cases crop rotation can be improved. Attachments 
can be made to the planters so that artificial manures 
or water can be put into the furrow made by the 
machine; machine planting facilitates machine 
digging later on. 

The terrible scourge of phylloxera in the vine 
districts many years ago, forced those connected 
with vine culture to adopt scientific methods. 
This is, perhaps, one reason why there is much 
highly-developed plant connected with the wine 
trade. Several makers now manufacture hydraulic 
attachments for the conversion of existing screw 
presses. With this arrangement, the press plate 
is forced down by one or more rams operating 
against a threaded flange. When the end of the 
stroke is reached, the rams are let down and the 
flange is run down by hand ready for another 
stroke. One type, the ‘‘ Goliath,” made by Verboom 
and Durouchard, of Paris, has a ring of rams and a 
hand pump. The makers claim that the pressure 
that can be used is five times that usually obtainable 
with the same diameter of screw under normal 
working. Two pumps are employed, one operating 
throughout the main part of the stroke and the 
other being employed for high pressures towards 
the end of the stroke. The same makers have 
an automatic electrically-driven press, which, 
by means of electrical contacts, will give the 
necessary pressures in stages over a period of time. 
The press can be fitted and the operation can 
proceed at night, after the normal staff have gone 
home. Highly-developed machines of this kind 
are being used, not merely for wines, but also for 
eyder, olive oils and fruit pulps. The Rural 
Engineers Department is using its influence to 
encourage scientific methods through co-operative 
societies. 

As in some other countries, the workers connected 
with transport in France, have used political and 
social pressure in such a way that the cost of bringing 
agricultural produce to market is much more than 
it should be, while there is also the feeling that 
salesmen take more than their fair share of the 
profits of the industry. In order to equalise prices, 
a system making use of grain silos is being started 
in a tentative way, the movement being encouraged 
by the Board of Agriculture, through some of the 
agricultural co-operative societies. As the con- 
struction of towers for the making of ensilage has 
continued to show progress, those engaged in this 
work are in a position to deal with the demand 
for any grain elevators and silos which may be 
required. In this class of constructional work, 
improvements are being made in the use of 
fabricated concrete for fencing, especially that of 
the post and rail type ; it is now more workmanlike 
in appearance and better in finish than formerly. 
Asbestos cement sheets with angle-iron framework 
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sre being used for garages, chicken-houses, and 
sheds. The makers claim that for purposes con- 
nected with animals, the ease with which the sheets 
can be taken down and washed, tends to minimise 


danwers from disease. 


OIL ENGINE TRACTION. 
first of three Cantor Lectures on oil-engin 
Chorlton, 


lus 
traction was delivered by Mr. A. F. L. 


it the Royal Society of Arts, on Monday, March 7. | ; 
| second for a main line passenger train, and up to 


\fter referring to the rapid development of traction 
by internal-combustion engines on land, on sea, 
und in the air, the lecturer pointed out that the 
engines for each type of service had grown up quite 
distinctly, illustrating a frequent tendency in engi 
neering practice for development in compartments 
rather than as a common whole. It was proposed 
in the lectures to deal only with the injection type 
of engine using a relatively non-vaporising fuel. 
Che high efficiency of such engines as compared with 
the steam engine enabled them to show to advantage 
for traction purposes even in this country, and when 
compared with full electric traction, they could also 
be used with more economical results for very many 
CTV ICES 
The 


ecomomy, 


features of the oil engine high 
consumption, high power 
lower total weight. 


iain were 


low water 
it low speeds, und a possible 
Che high economy was particularly advantageous 
in stopping and intermittent services, and for low- 
peed heavy haulage. 
was advantageous in the latter and also 
for obtaining rapid acceleration with local trains. 
Other advantages were the longer runs and hours 
of service possible, the reduced time out of service, 
the elimination of a boiler attendant, and the 
economies resulting from multiple working. On 


the other hand, a handicap was imposed by the high 


case, 


relative capital cost 
obtained with the 
engine, the thermal efficiency of the 
brake horse-power basis, was 10 per cent. at quarter 
load, 11-5 per cent. at half load, and 9 per cent. at 
full load. The corresponding figures for the oilengine, 
he said, were 37 per cent., 40 per cent., and 39 per 


and the oil 
former, on a 


steam locomotive 


cent. These results were not attained under normal 
running conditions, the reductions being greater 
for the steam locomotive. The factors which 
reduced the power available at the drawbar were 
the efficiency of the transmission, and the work 
expended in moving the locomotive itself The 


former did not favour the oil engine, but the latter, 
particularly on heavily-graded lines, enabled it to 
advantage. In train work, 
the steam locomotive often exceeded 25 per cent. 
of the weight of the train, and at high speeds 
might r present Mw per cent of the total resistance. 
lt might be taken that the steam locomotive con 
sumed 4 Ib. of coal per drawbar horse-power hour 
wainst O-5 Th. of oil for the oil locomotive. Taking 
per ton, and of coal at 17s. 6d. 
would only half 
in fuel. The oil 


ulvantage on such duties 


how to passenger 


the price of oil at 70s 
ton, the oil 


per locomotive cost 


is much as the steam locomotive 


showed to greatest 


cree 
« secondary passenger services and the haulage 
of heavy goods trains over severely graded lines. 


In countries where water was scarce, the potential 


economies of the oil engine offered considerabk 
ulvantages 

Vhe divided 
into the track, the additional 
resistance due to gradients, and the effort required to 
As regarded the first of these 


factors, it might be noted that the starting resistance 


resistance to movement could be 


resistance on a level 


weelerate the train 
was over three times the resistance at low speeds. The 
track resistance a munimum at from 3 miles to 5 
miles per hour, and except inthe case of plain bearings, 
ifterwards increased gradually with the speed. The 
made up of the rolling resistance 


was 


total resistance was 


between rail and wheel, the friction in the bearings, 
ind air resistance. The two former were predominant 
it low speeds, but the air resistance became the most 


important factor at higher speeds. On this account, 
it wae while te 
intended for high per a Phu while the resistance 
of a thin eireular dise wa 12 th per quare foot ot 
frontal area, that of the hull of the R 101 was only 
0-14 Ib. per square foot of frontal area, or 1-2 per 


well worth reamline a vehicle 


| 
| 


The high power at low speed | 


Comparing the best results | 


| speed 


| 1 per cent. grade. 
| infrequently met in the hilly districts of Lancashire 
|and Yorkshire, and in one or two cases the gradient 
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cent. of the former. The effect of a gradient was 
to add 22-4 lb. per ton to the train resistance per 
A 2 per cent. grade was not 


was actually more than | in 30. With regard to 
acceleration, the power required for an acceleration 
of 1 mile per hour per second called for a tractive 
effort of about 110 lb. per ton. The initial accelera- 


| tion met with in practice varied from about 0-2 m.p.h. 


per second or less for a freight train, 0-5 m.p.h. per 


1-5 m.p.h. per second for a fast passenger service. 


| The only way to obtain more rapid acceleration on 


the level was to increase the power, but gradients 


| could be met by decreasing the speed. 


The characteristic of an oil engine was that its 
torque was practically constant over its useful 
range. Jelow about one-fourth of full 
speed it had little useful torque, and no torque at 
starting. Hence direct coupling to the wheels 
was out of the question without some additional 
source of power. If the various resistances were 
analysed in relation to the power required, it was 
found that a variable-speed oil engine with one 
speed-change ratio might be capable of performing 
certain duties. Thus with an engine having a 
3 to 1 speed range coupled to a 3 to 1 gear reduction, 





from 10 m.p.h. to 30 m.p.h. was attainable with 
direct coupling, while below 10 m.p.h. the indirect 


|gear could be brought into use. Such a simple | 


layout was not unsuitable for certain slow-speed | 
goods services, and had the advantage of reduced | 
first cost. 

The lecturer next discussed the suitability of oil | 
engine traction for certain services. The brake | 
horse-power per ton was | for steam heavy-goods | 
trains, 1-5 to 3 for steam passenger trains, 2-5 to 3 
for oil-electric branch lines, 3 to 5 for oil-electric 
general purposes, and 6 to 12 for full electric suburban 
services, or for "bus services on the road. Analysing 
the performance of a goods train on the run from 
Peterborough to London from figures supplied by 
Mr. Gresley, it was found that an oil-engined 
locomotive of less than 1,000 brake horse-power 
would be capable of carrying out the same service. 
The highest speed recorded, of 38 m.p.h., might not | 
be reached, but this could be offset by improve- 
ments in the lower speeds. Other examples for 
the same class of work showed that a very con- 
siderable saving, as compared with a steam loco- 
motive, could be anticipated. 


In shunting work, acceleration was important, 
but a relatively small horse-power per ton would 
produce a high acceleration so long as the speed 
was low. The oil locomotive was thus suitable for 
shunting purposes, and there were probably more 
at work on this duty than on any other. While 
for slow-speed goods work the mechanical type of 
transmission would appear to be suitable, shunting 
called for more acceleration coupled with rapid 
and flexible control, so that electrical transmission 
offered advantages in this When the 
possibilities of outer suburban work and secondary 
passenger services were considered, it was found 
that the still higher acceleration, flexibility of con- 
trol, double-ended and multiple working were prac- 
tically always met by employing the full electrical 
The power required in this class of service 
brake horse-power per ton, 
brake horse-power per ton for goods 
services. When the power reached 5 brake horse- 
power per ton, a specially light-weight oil engine 
of high speed was called for, and such engines 
were being developed. The only guidance 
for the future was developments on the road, but 
at present anything over 5 brake horse-power per 
ton relegated to the domain of full 
electric working. Unless the light weight and low 
cost associated with both the engine and body of the 
modern ‘bus could be equalled, full electric working 
was likely to remain the suitable form of 
operation for dense suburban services with short 
distances For outer suburban 
services, however, multiple-unit working could be 
employed with oil engines, and it was of interest to 
compare the two methods outside purely suburban 
traffic. It that 
system maintained rate of 


case. 


system. 


would be about 7 


against | 


now 


could be 


most 


between stops. 


would be seen 


the acceleration 





|the lower track resistance had lost 


the full electric | 
up’ 





to a higher speed, but that the horse-power and 
acceleration fell off as soon as the control passed 
off the rheostats. With oil-electric working, the 
acceleration was not maintained so long at first. 
but as the horse-power was constant with the 
increasing speeds, it had actually the advantaye at 
speeds over 33 m.p.h. An alternative system 
frequently advocated for services of this natur 
was the mobile power house, where the power 
generated was transmitted to motors on the 
following cars, and not used on the locomotive 
itself. With this system, slower running and 
heavier engines could be used, giving greater 
reliability and less upkeep. On the other hand, 
they would be very costly, as would the electric 
generators, owing to the larger size, and there 
was also the increased weight to haul. 

Turning now to road traction, the road resistance 
was more variable, and was over five times 
that of the rail. Such services had already been 
well developed by means of the petrol engine, 
and what was essentially required was only the 
substitution of an oil engine for the existing type. 
The problem had been most ably dealt with, the 
development being much more rapid than any- 
thing in connection with other services. There 
had been a rapid increase in the power of the 
engine, the standard six-cylinder engine being 
of not less than 100 brake horse-power for a 
10-ton “bus for 50 passengers, and the power was 
still increasing. Both high average road speeds 





| and very rapid acceleration were thus rendered 


possible. In the later designs of heavy-oil engine 
or this work, a weight of only 104 lb. per brake 
horse-power had been attained. The modern ‘bus 
could accelerate as rapidly as most suburban 
electric trains, but the power was still conveyed to 
the road wheels by friction clutch and step-down 
gearing. The limit of the step-down gear box 
appeared to have been reached, and _ present 
indications pointed to modifications based on a 
more gradual slipping device than the friction 
clutch, and either a gear box with the wheels in 
constant mesh or possibly electric transmission. 
Hydraulic slip couplings were now coming into 
use. The “bus met the conditions of passenger 
service in a more severe form than the rail car. 
Extreme flexibility was called for with frequent 
starting and stopping, and heavy grades had to 
be met. The outstanding feature was the light 


| weight per passenger, equivalent to 5 passengers 
| per ton, and sometimes less. 


It would probably 
be true to say that the rail car was always twice, 
if not more, the weight of the road ‘bus per 
passenger carried, while in total cost the difference 
per passenger in favour of the *bus was equally 
striking. On the other hand, a rail ‘bus or train 
might transport four or more times the number of 
passengers with the same attendance costs, but 
with the present necessity for rapid acceleration, 
much of its 





value. For these reasons, not only would the 


| principles of the type of vehicle and engine that 


have been developed on the road be reflected on 
the rail, but so also would probably be the class of 
service, i.¢., many more, shorter, lighter and quicker 
trains would be run, which, with the use of auto- 
matic signalling, would mark a great advance on 
current steam practice. 


THE ENGINEERING OUTLOOK. 
XI. 
THE expression ‘ constructional engineering 
covers a very wide field, the modern tendency being 
for buildings of all kinds to come under this category, 
inasmuch as they are to an increasing extent of the 
larger type built round a steel framework, which has 
the advantages of strength and greater speed in 
erection. The gradual evolution of this tendenc) 
in post-war years has led to a steady increase In 
the volume of constructional engineering, and eve! 
the full force of the present depression has failed 
to effect a strong recession in this movement. The 
number of insured workpeople in the industry 
actually increased in 1931, as compared with 1930. 
The trend of employment is shown by the Ministry 
of Labour Statistics given in Table L. 
The general impression during 1931 was of 
slowing-down of activity; the demand which in 
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recent years has materialised in connection with 
large buildings in London seemed to have spent its 
force. The extension of factories in the South of 
England naturally slowed up, as one industry after 
another met the full force of the depression. There 
was a similar contraction in the export demand for 
structural steel through economy campaigns abroad, 
while competition for such work as was available 
was extremely severe, and could not altogether be 
met even by the co-operative efforts of steel makers 
in setting up a fund for this purpose. Unemploy- 


TaBLE I.—Numbers Employed in Constructional 
Engineering. 


Insured. Unemployed.’ Employed. 


July 23, 1923 23,230 2,816 20,414 
, 28, 1924 23,990 2'861 21.129 

27, 1925 25,880 3,044 

26, 1926 : 27,110 4,212 

25, 1927 27,460 1,857 

23, 1928 27,290 2,146 

22, 1929 . 28,240 2,287 

21, 1930 27,970 4,889 

22, 1931 29,580 7,108 





ment in the building industry, though subject to 
the usual seasonal movements, was severe through- 
out the year. The figures of total building contracts 
approved in 146 towns showed progressive decline, 
while the index of activity in the erection of dwelling 
houses declined heavily. The corresponding index 
for “other buildings,” after declining severely in 
the middle of the year, made a better showing in the 
last few months. 

The course of activity in constructional engineer- 
ing in 1931 is, however, by now of little more than 
historical interest, and no deductions can be based 
on it as to the industry’s future prospects. In some 
quarters a revival is hoped for as a consequence of 
foreign manufacturers erecting factories in this 
country to take advantage of the tariff. The main 
factor in the extent and date of this industry’s 
revival depends, however, on political and monetary 
decisions. It seems likely that in the course of the 
next twelve months it will be seen to be inevitable 
to embark on a policy of national reconstruction in 
both the social and the industrial sphere. Such a 
policy would include a large building programme in 
connection with housing and slum clearance and in 
the reconstruction of industrial plant on lines which 
would put British industry generally in a position 
to meet their well-equipped competitors on equal 
terms. When this policy is adopted, a very busy 
period will await the constructional engineering 
industry. 

CONCLUSION. 

The main and most easily-defined branches of the 
engineering industry have now been examined 
individually, but it would be incorrect to suggest 
that the industry as a whole has been reviewed 
without taking into account the very considerable 
group of industries embraced by the term “ General 
Engineering.” This term covers such a wide 
variety of commodities, that it would be idle to 
attempt an analysis on the lines followed in the 
case of well-defined branches of engineering. An 


Since the first of these articles was written in 
December last, no radical improvement has taken 
place in the world situation. The postponement 
of the conferences which were to have been called 
in January to clear up the European situation, 
though doubtless well advised politically, leaves 
these tangled issues unresolved. Further complica- 
tion and loss of world trade has developed in the 
Far East, while the course of events in the United 
States gives no promise of a lead towards recovery 
from that quarter. And yet it is difficult, at least 
for a national of this country, to resist a feeling of 
moderate optimism, precarious though its founda- 
tions may be. It would certainly appear that, with 
the restoration of British credit, which has followed 


TaBLe Il.—Numbers Employed in General Engineering. 











| l 
—_—_— Insured. Unemployed.| Employed. 
1923 .. 666,950 136,532 | 530,418 
1924 628,360 | 90,796 | 
1925 23,¢ } 77,912 | 38 
1926 109,609 | 502,731 
1927 . 600,390 55,241 545,149 
1928 581,180 56,678 524,502 
1929 . a 586,750 | 53,002 533,748 
1930 . 592,250 | 99,039 493,211 
1931 . ; 576,380 167,874 408,506 


the balancing of our Budget and the reduction of our 
adverse balance of trade, the initiative is passing 
back to this country in world affairs. Opportunities 
for the use of this initiative will not be lacking at 
the coming conferences on reparations and dis- 
armament and the Imperial Conference. Moreover, 
as British influence strengthens, that of many other 
powers is weakening, afflicted as they are with 
political elections, unbalanced finances, wars and 
industrial depression even more severe than our 
own. The paramount question is whether the 
Government of this country will seize the oppor- 
tunity to inspire in some parts of the world the 
wisdom of which they do not appear to be naturally 
capable. Insistence upon a reasonable settlement 
or cancellation of war debts and reparations, drastic 
reduction of tariffs, and international control of the 
monetary system on a rational basis would bring 
the world back to a normal condition without undue 
delay. Such hopes may appear fantastic. Even if 
they were to materialise, it must be borne in mind 
that no substantial effect would be felt during the 
current year on the world as a whole. If, however, 
events were moving propitiously, this country might 
be in a position to give a lead to the rest of the 
world, and by the autumn it would be safe for a 
strong National Government to embark seriously 
upon a policy of reconstruction at home. In this 
case, the British engineering industry would find 
itself strongly on the up-grade by the end of the 
year. If, on the other hand, the present oppor- 
tunity is missed, it is only possible to repeat the 
conclusion in the first of this series of articles, that 
it is useless to speculate upon the economic prospects 
of British engineering. 
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excellent index of activity is, however, to be found 
in statistics of employment. The official statistics 
in the Unemployment Insurance Tables of the 
Ministry of Labour, under the heading “ General 
Engineering and Iron Founding,” actually include 
the workpeople engaged in the manufacture of 
textile machinery, locomotives, agricultural mach- 
inery and machine tools, branches which have 
already been dealt with in previous articles. The 
total employment in these branches is not, however, 
sufficiently large to effect the general conclusions 
which may be drawn from Table II as to the position 
of general engineering. 

The catastrophic fall in employment easily 
Surpasses anything witnessed in other years reviewed, 
hot excepting 1926, the year of the coal and general 
stoppages. It is, however, clear that this fall is 
almost entirely abnormal, from the steadiness of the 
numbers insured. Some further fall may be expected 
in the numbers insured in 1932 due to elimination 
of abuses of the dole, but after that it may be 
assumed that a post-war equilibrium will have been 

from which level development will again 


ARCHITECTS. 


THE annual spring meeting of the Institution of 
Naval Architects opened on Wednesday, March 16, 
in the lecture hall of the Royal Society of Arts, 
John-street, Adelphi, London. The chair was 
occupied at the opening meeting by the President, 
Admiral of the Fleet, the Right Hon. Lord Wester 
Wemyss. 
REPORT OF THE COUNCIL. 

The first business before the meeting was the 
consideration of the annual report of the Council 
for 1931. This was read by the Secretary, Mr. 
R. W. Dana. The continued depression in the ship- 
building industry had had an adverse effect on the 
membership, the total of which had fallen to 52 
below that of 1930. The Institution had suffered 
heavy loss by death during the past year in the 
persons of Sir Alfred Yarrow, Honorary Vice- 
President, whose gitt of the experimental tank at 
the National Physical Laboratory would be grate- 
fully remembered by naval architects; Sir James 
McKechnie, formerly member of council; Sir 
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Rear-Admiral J. W. Ham. In spite of trade 
depression and increase of taxation, the audited 
accounts embodied in the report showed that the 
financial situation of the Institution had been 
satisfactorily maintained. The summer meeting 
in France had proved very successful. The 
honorary membership of the Institution had been 
conferred on Monsieur E. Rousseau, President of 
the Association Technique Maritime et Aéro- 
nautique, and a picture of H.M.S. Lion, by Mr. 
Harold Wyllie, had been presented to the Associa 
tion as a souvenir of the meeting. 

The Council, in recognition of his long and valuable 
services on it, had elected Engineer Vice-Admiral 
Sir George G. Goodwin to be honorary vice-president 
of the Institution. The volume of work carried 
out in the Yarrow Tank during 1931 had been 
somewhat less than in previous years. The second 
tank, the cost of which had been met by a Govern- 
ment grant, was expected to be ready for operation 
in the summer. The research fund had reached an 
unsatisfactory position, as the previously existing 
surplus was now exhausted. Research was now 
entirely dependent on contributions received from 
shipbuilding firms and the Chamber of Shipping. 
supplemented by the Government grant of an equal 
amount to that so received. 


ELECTION OF OFFICERS. 


The President then called upon the Secretary to 
read the lists for election to the Council. These 
consisted of the following :—President, Admiral 
of the Fleet, the Rt. Hon. Lord Wester Wemyss ; 
vice-presidents, Mr. J. Foster King, Sir Thomas Bell, 
Sir E. T. d’Eyncourt, Sir Westcott S. Abell, the 
Rt. Hon. Lord Weir, Sir William J. Berry, Mr. 
James Brown, Mr. Summers Hunter, Eng. Vice- 
Admiral Sir Robert B. Dixon, Professor P. A. 
Hillhouse, Sir John E. Thornycroft, Mr. H. Ruck- 
Keene, Mr. A. W. Johns, Mr. R. J. Walker, and 
Professor J. J. Welch; honorary treasurer, Mr. 
Francis Henderson. Sir Harold E. Yarrow was 
elected as a vice-president. Finally, the following 
were elected by ballot to serve as members of 
council: Mr. A. L. Ayre, Eng. Rear-Admiral 
H. A. Brown, Mr. A. J. Campbell, Mr. Maurice E. 
Denny, Mr. William Fife, Mr. Stanley V. Goodall, 
Sir Frederick N. Henderson, Sir Alexander M. 
Kennedy, Mr. W. McAuslan, Mr. F. E. Rebbeck, 
and Mr. A. T. Wall; as associate-members of 
council, Vice-Admiral Sir Albert P. Addison, Sir 
Robert Hadfield, and Professor C. E. Inglis. 


PRrizE AWARDS. 

The President then handed the Institution 
Premium to Mr. L. C. Burrill, the premium having 
been awarded for a paper on “ Seaworthiness of 
Collier Types.””. The Duke of Northumberland 
Prize has been awarded to Mr. James Irwin, of the 
Royal Technical College, Glasgow, on the result of 
the examination for the National Higher Certificate 
in Naval Architecture. 


PRESIDENTIAL ADDRESS. 


The President then delivered his address. He 
commenced with a reference to the decrease in 
membership mentioned in the report. The Institu- 
tion, though its members were chiefly concerned in 
shipbuilding, was a non-commercial body and, in 
consequence, was only indirectly affected by trade 
depression. The total membership had only dropped 
by 110 below the maximum of 1923, and this reduc- 
tion was entirely due to a falling off in the number 
of students, all other classes showing an increase 
over the figures of nine years ago. The prevailing 
conditions of the profession of naval architect were 
not attractive to young men. It might be hoped 
that shipowners would improve the position by 
placing new orders in anticipation of a trade revival. 
The summer meeting of 1931, in France, could not 
be passed over. No international gathering could 
be marked with greater cordiality or better mutual 
understanding. Politicians and newspapers might, 
due to a variety of causes, indulge sometimes in 
acrimonious discussions, but in the discussions at 
the summer meeting, there was nothing to mar the 
serenity of the proceedings, and no doubt much 
good would result from them in many ways. An 
appreciative reference was then made to the late 








take place. 


Trevor Dawson; Mr. A. W. Sampson, member of 
council; Sir George Renwick; and Engineer 


Sir Alfred Yarrow, whose generosity in providing 
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the experimental tank, had enabled much valuable 
work to be done in the last 20 years. It was now 
recognised that progress in shipbuilding depended 
largely on tank research, and under the super- 
intendence of Mr. G. S. Baker, fine work was being 


done. This was, however, being handicapped by 
lack of funds. Sir James Lithgow had recently 


made a contribution of 5,000/. for equipment for 
apparatus for propeller research, but neither this, 
nor the Government contribution of last year of 
some 400,000, for the construction of a new tank, 
would the research fund. More liberal 
support was given to research in experimental 
tanks in the United States, Germany and Italy. 
Great Britain was the pioneer in this form of ship 
research, and it was common knowledge that the 
system and methods initiated by William and R. E. 
Froude had proved of fundamental importance and 
lasting value. He would appeal for further support 
from shipbuilding firms. 


assist 


As to the general position of shipbuilding, the 
war had brought a knowledge to other nations of 
the value that accrued from the building and owning 
of ships, with the result that, whereas Great Britain 
formerly owned 58 per cent. of the world’s tonnage, 
at the end of 1931 it owned only 29 per cent., or 
20,300,000 out of a total world tonnage of 70,000,000. 
At the close of 1931 only 400,000 tons were under 
construction in this country. It was to be hoped 
that the bottom of the depression in shipbuilding 
had been reached and that trade would improve. 
The percentage of unemployment in the industry 
was greater than that in any other, being 60 per 
cent. Shipbuilding was a skilled trade, requiring a 
continuous supply ot new entrants into it. At 
present it could not train its apprentices in the 
only way they ought to be trained, viz., by practical 
experience, Nor did the prospects ot the industry 
attract new entrants. In this connection, the 
attitude taken up by the Government on the suspen- 
sion of the building of the new Cunarder was to be 
regretted. 

The President then referred to the new political 
situation and the effect of a policy of tariffs. He 
was glad to notice signs of closer relations with the 
Dominions, to which we owed a duty not to allow 
ourselves to become ineffective to defend them. 
Naval strength had been reduced to its limit. We 
had no aggressive intentions, and the lead given by 
Great Britain by voluntarily reducing part of her 
naval superiority had failed to evoke adequate 
from other nations. We had 
naval expenditure by 8,000,000/. between 1925 and 
1930, while the world expenditure in armaments 
had increased by 126,000,000/. in that period. The 
Navy must be maintained or our security would 
vanish, and our 80,000 miles of sea routes had to 


response decreased 


ENGINEERING. 


under modern shipyard conditions could produce 
the quality of work essential to a sound job. This 
experimental vessel had led no further in the 
direction of electric welding because of questions 
connected with cost. Any practical difficulties were 
associated with erection rather than with welding 
itself. There had been in the past too great a 
readiness on the part of British shipbuilders to 
assume that, unless a man had served five years to a 
trade or had joined a particular union in a highly 
paid craft, he was not a skilled man. Sir James’ own 
experience had convinced him that versatility, 
adaptability, and intelligence, were of far more 
importance in new processes than the type of skill 
sometimes with the orthodox British 
tradesman. 

Mr. J. T. Batey said the authors had collected 
much useful information, but had rather overlooked 
the fact that many shipbuilders had been quietly 
and steadily training men and experimenting with 
welding, so that when the time of its full adoption 
came they would be able to meet the wishes of the 
classification These should, 
however, encourage shipbuilders rather than dis- 
courage them with too precise rules at the moment. 
After all, everyone was still learning, and any rules 
should be sufficiently elastic to admit of growth of 
knowledge. He thought there was no need to have 
certificated welders, the present trades engaged 
in shipbuilding had no certificates of competency, 
and turned out work of high standard. A large 
amount of work could be done with ordinary men, 
the British workman being the best. All that was 
wanted was a free hand to develop. 

Mr. A. T. Wall said he had been concerned in 
the construction of the Fullagar. Only one man 
employed on her could be said to have any real 
experience of welding, the rest had had no other 
experience than a month or two of training. The 
troubles were not serious; some of them being 
merely questions of demarcation, &c. He agreed with 
Sir James Lithgow that they should not make a 
business of the training question. Welding was done 
every day in some form or other and the percen- 
tage of failures was really small. Although the 
authors had disclaimed a wide experience, yet there 
was in existence in different parts of the world a 
quite interesting fleet of welded vessels. He some- 
times thought whether it would not be better for 
welding to be developed in a shipyard quite free from 
riveting, and in this connection it might even prove 
desirable for shipowners, classification societies and 
underwriters to get together and subsidise a ship- 
yard for such development work. He had heard 
from Mr. Summers Hunter that some shipbuilders 
were now ready to quote for welded at a lower 
cost than riveted ships. 


associated 


societies. societies 





be protected ; yet our cruiser strength had fallen 
to less than one-half of what it was in 1914, and | 
many of the existing were 
Since the war we had only built 17 cruisers, and | 
in the last four years only five, instead of the ~t 
which considered the bare minimum. No 
warship had been laid down in the year just closed, | 
and even for those which had been authorised, the | 
laying down had been postponed. He concluded by 
an appeal for more members to become regular sub- | 
scribers to the Benevolent Fund of the Institution. 


vessels obsolescent. 


was 


| 
The first paper on the programme was one entitled | 
* Electric Are Welding in Ship Construction,” by 
Mr. J. Foster King and Mr. James Montgomerie. It 
was read in abstract by Mr. Foster King, and an | 
abridgement of it will be found on page 356 of this | 
issue. 
The discussion was opened by the Secretary 
reading a communication from Sir James Lithgow, | 
stating that it would be a pity if the impression left 
by the paper was that there was anything in electric 
welding calling for more special knowledge or 
training than the British workman did not have, | 
or could not readily acquire. He was of opinion that 
in a very few years there would be no difficulty in 
providing plenty of competent welders for shipyard 
work. He could not agree that there were specially 
expert operators employed on the Fullagar, and | 
the experience on that vessel seemed to prove that, | 
even 15 years ago, operators of ordinary skill working | 


ELECTRICALLY-WELDED SHIPS 





Mr. N. M. Hunter was of opinion that the adoption 
of welding would both lighten the labour on and 
improve the efficiency of a ship. He agreed with 
the authors that advance had been slow, but ship- 
builders had to be cautious. They had to satisfy 
classification societies on the one hand, and convince 
shipowners on the other that experiments were not 
being made at their expense. As regards details, 
he would point out that some allowance must be 
made for retardation of cooling with heavily-coated 
electrodes, and, moreover, plates were probably 
stressed just as much in riveted ships by various 
operations, as in welding. The difficulties raised in 
the paper on these points might not be, therefore, 
so formidable as appeared at first sight. As to the 
elasticity of the joint, his firm could get 25 per cent. 
elongation without trouble. It might be worth 
noting that in the accident referred to as having 
happened to the Fullagar, the bottom of the vessel 
had been pushed up about 11 in. over a large area, 
and the original contour was simply restored by 
jacks without damage. The ship had been designed 
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noted, he said, that in the accident in which the 
ship had been condemned by the underwriters, the 
cargo of coal had been delivered as usual after the 
accident, and no one had observed any damage 
to it. Welding technique wanted only dexterity, 
He thought that a deliberate progress was the 
right policy. Methods of assembly, erection and go 
forth required thinking out, and it was better to 
do that thoroughly than to make mistakes requiring 
correction later. 

Mr. Andrew Hamilton observed that he had had 
something to do with the purchase of the Fullagar 
and might say that the original Fullagar engines, 
which were in some respects rather heavy, had 
been replaced by Beardmore engines, he had found 
the engine seatings in perfectly good condition. 

Mr. John T. Brown said that in 1917 the 
Admiralty were prepared to try welded trawlers. 
His experience was that the chief difficulty was not 
in the welding itself, but in preparing the seams for 
welding. The operation was just about as cost}; 
as riveting. He agreed that overhead seams needed 
special care, it took about two years’ experience 
to enable welders to make a good job of these 
seams. 

Major J. Caldwell said he thought the authors need 
not have quoted the German barges in their paper 
as examples, seeing that a paper had been read in 
Glasgow some 14 years ago, describing the construc- 
tion of a welded barge 125 ft. long by 16 ft. wide, 
with a displacement of 225 tons. He had kept in 
touch with this craft, and up till the present no 
work had had to be done on her. The bottom 
had been stoved in twice, and on each occasion 
had simply been pushed back again. He had 
seen the Fullagar in British Columbia, and had 
found she was bone dry. There were no signs of 
leakage or corrosion. Both the and the 
Fullagar had been constructed following tests by 
the Quasi-Are Company at Portsmouth Dockyard, 
in 1917. There was no need to abroad for 
examples of good welded work. We were leaders in 
this and not followers. The five men employed 
in the construction of the barge were not even 
shipyard workers by training. While admitting 
the advantages of tests, he submitted that the most 
reliable information was that derived from actual 
practice ; stresses in structures could not be repro 
duced in test pieces. There was plenty of materia! 
for guidance if the shipbuilder had to turn to the 
bridge builder, as there were no less than 36 all 
welded bridges of various types in existence to-day 

Mr. B. 8. Varty then gave some particulars of 
the position of the Bureau Veritas in regard to 
welding. In 1905, the Society was associated in 
the work of M. André le Chatelier, Chief Naval 
Constructor and initiator of the industrial applica- 
tion of oxy-acetylene welding. Between 1905 and 
1907, repairs to the boilers of 120 ships had been 
carried out, and the Bureau Veritas had published 
rules for boiler work on the same lines as those 
advocated in the paper. The rules were extended in 
1914, when electric welding on the Kjellberg system 
was introduced into France. The Bureau Veritas 
was preparing new rules for welding vessels for inland 
navigation, and the Germanischer Lloyds had just 
published rules on this subject. Mr. Varty con- 
cluded with some remarks on electrodes ; an elonga 
tion of 16 per cent. could, he said, be obtained 
with good ductility and without brittleness. These 
electrodes had a low percentage of carbon, and 
only traces of sulphur and phosphorus. Bureau 
Veritas and Germanischer Lloyds preferred butting 
plates to lapping them. Good results had been 
obtained in France regarding corrosion of welds. — 

Mr. Montgomerie then replied. The statement In 
the paper that the conditions of construction of 
the Fullagar were not normal had been challenged, 
but he could not see anything to cause them to 
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generally on ordinary riveted construction lines ; | 
modern ships would be specially designed. He| 
would put the factors of good work in the order of | 
design, method of working, material, and the} 
welder. The chief qualification required by a welder 
was the same as that of other workmen, i.e., capa- 
city for intelligent grasp of instructions. Shipyard 
operators could be taught their job in six months. 

Sir Westcott Abell also referred to his experience | 
in the construction of the Fullagar. It might be | 





abandon their view that the vessel had received 
special treatment, and the methods adopted could 
not apply at the present day. There was some 
misconception as to their views regarding the 
training of operators. It was not intended to lay 
down hard-and-fast rules, but some degree of 
training was imperative, and that in the shipyards 
concerned. In the United States, certain failures 
had been ascribed to lack of training. 


(To be continued.) 
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LETTER TO THE EDITOR. 


THE DETERMINATION OF THE 
EXHAUST HEAT IN INTERNAL- 
COMBUSTION ENGINES. 


To THE Eprror oF ENGINEERING. 
[ Smr,—I do not agree with a step in Dr. L. R. Under- 
wood’s paper on “ The Determination of the Exhaust 
Heat in Internal Combustion Engines” in the issue 
of January 15, page 65, first column. 
e states 
keg’ — ky0’ = K (8’, — 65) 

or K = ky = ky. 

It has not been shown that 6’, and 6’; are independ- 
ent, so this assumption cannot be made. Also, the 
temperature curves given for points 2 and 3 give the 
impression that k, cannot possibly be the same as ky. 

Will you please bring this to Dr. Underwood's 
attention. Yours truly, 

R. W. Corsrrr (M.Sc.). 

“ Woodville,” Tunstall, Sittingbourne, Kent. 

February, 1932. 
[We have submitted Mr. Corbitt’s letter to Dr. 
Underwood, who replies—* while it is true that the 
equation 
ky 0's — ky 0’, = K (0, — 6's) 

= ~ 0’, as well as 
by that given in the article, ie.,. k, = kg = K, the 
former does not agree with the experimental results 
given in the article, nor with the experimental and 
theoretical relation between @’, and 6’;. As an 
approximate check on the correctness of the relation 
‘2 = k, = K the following may be cited. Let 9,, 02 
and #; be the gas temperatures at positions 1, 2 and 
3, respectively, such that cos §;, cos @2 and cos #3 are 
the trae exhaust heats at these points. Then, if| 


k, =k, = K, o. = 92 _ Oa dy 
0; 6s 0s . 
to the maximum temperatures measured by the 
thin thermocouples, since these record temperatures 
below the true maximum due to their thermal capacity. 
Hence, if ky = k, = K, we might expect that the ratio | 
of the maximum temperature to the main temperature 
for each point of measurement found from the curves 
of Fig. 2 to be equal, and this is so for all tests, no 


8 Satisfied by the relation , = 


&c., will approximate 





matter what rate of water flow through the calorimeter 
is used. It is therefore considered that the experi- 
mental evidence is sufficient to justify the assumption 
that K = kh, = k,.”"—Eb. E.] 


LARGE WELDED GIRDERS. 

WE reproduce, in Fig. 1 on this page, a photograph 
showing one of the girders, which carry the roof of the 
new shop of Messrs. Murex Welding Processes, Limited, 
now in course of erection at the Ferry-lane Works, 
Forest-road, Walthamstow, E.17. The new shop 
measures, in plan, 231 ft. by 160 ft., and it was con- 
sidered desirable to have the whole of this floor space 
free of obstruction by columns. The roof, therefore, 
is carried on six girders, extending the whole width of 
the shop, as shown in our illustration. They are 
spaced at 33-ft. centres, have a depth of 10 ft. between 
flanges, and weigh 8} tons each. 

These girders have been designed at Billingham-on- 
Tees by the engineering staff of Messrs. Imperial 
Chemical Industries, Limited, and it is claimed that 
they are the first to be erected in this country, designed 
as welded, not as riveted, structures, and comparative 
estimates have shown that the cost is not greater. 

Not a single gusset plate has been used in the main 
framing, and the absence of rivets has made it possible 
to use for the diagonals in the central bays of the 
girders, flats measuring 2 in. by } in., a dimension 
which has been increased at the ends where the shear 
is large, to6in. by jin. The saving in weight due to 
the absence of rivets and gussets is said to be 15 per cent. 

For the upper chord, two 9-in. by 3}-in. channels 
have been used, spaced 13 in. apart. The lower chord 
is of similar construction, but the channels measure 
7 in. by 34 in. Before making the joints between 
successive chord sections, they were set to template 
so as to give the girder a 5-in. camber in its unloaded 
condition. The vertical struts between the chords are 
spaced at 13 ft. 2-in. centres, and are built up of 
four 2-in. by 2-in. by }-in. angles, tied together by 
battens welded on. A view of the junction between 
these struts and the lower chord is reproduced in Fig. 2. 

In making the joints between successive lengths of 
the upper and lower chords, two holes were drilled 
through the webs, and the opposing ends brought into 
line by temporary fish plates, the ends then being 

















temporary fish plates were removed and replaced by 
permanent ones welded into place. 

Each girder is welded to its end columns. These 
consist of 13-in. by 5-in. steel joists, 23 ft. 44 in. long 
which are welded at the foot to a base plate measuring 
11 in. by 1 ft. 7 in. by } in. thick. These are stiffened 
by gusset plates welded to both column and _ base 
plates, and also take the ends of raking struts, which 
are riveted at their upper ends to the girder and serve 
to:transfer end wind loads to the ground level. 

Fillet welds have been used throughout, and measure, 
in general, } in. by } in. In no case are these fillets 
less than 1} in. long. Where greater length is required 
this has been proportioned by reckoning the per- 
missible load on the fillet as 0-8 ton per inch run. 
The electrodes used were of the covered type, machine 
made, introduced by Messrs. Murex Welding Processes, 
Limited. In the six girders there are, in all, 2,364 ft. of 
weld, mostly made with No. 8 electrodes. The total 
welding time is given as 459 hours. 

The roof trusses are mostly of the cantilever type, 
welded to the girders at top and bottom. These 
trusses have also been built up entirely by welding, 
and to them the purlins are welded in their turn, their 
accurate and easy location being ensured by small 
stop plates welded to the rafters during the fabrica- 
tion of the latter. 

The valley gutters between adjacent roof trusses are 
of pressed steel, successive sections being coupled up 
by cover plates welded on. The whole gutter is carried 
by straps welded to the ends of the rafters. The 
roof covering is mainly corrugated asbestos sheeting, 
but there is a line of glazing along the northern side of 
each truss. 

The shop for which this roof is being built is to be 
devoted not only to the making of the owners’ welding 
electrodes, but also to the training of operatives. In this 
matter, the management are strongly opposed to the 
view commonly taken in the United States that welding 
is a semi-skilled job. The vltimate responsibility for 
good work rests on the workmen, and the quality can 
hardly be checked by the staff. Hence, such work 
is considered suitable only for conscientious and 
thoroughly skilled men. 








AUSTRALIAN CONCRETE Bripce.—The Koreelah bridge, 
which was officially opened some time ago, is said to 
be the largest single-arch concrete bridge in New South 
Wales, and possibly the largest in Australia. Excluding 
approaches, its length is 211 ft. 6 in., and the width 
between kerbs measures 20 ft. The contractor for the 





forced into close contact by drifts. Upper and lower 
cover plates were then welded on, following which the 





work was Mr. W. Jemison, of Dulwich-hill, Sydney, and the 
cost of the structure was in the neighbourhood of 96,000/. 
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LABOUR NOTES. 


Dvrine the last quarter of 1931, the principal benefits 
of the Amalgamated Engineering Union cost a total of 
138.5931. 9s. 4d. In donation benefit, 38,4991. 19s. 3d. 
was spent; in sick benefit, 18,7041. 18s. 6d.; in super- 
snnuation benefit, 73,8997. lls. 7d.; in funeral benefit, 
7,.3121.; and in benevolent grants, 1771. 
of the period, the combined funds of the organisation 
amounted to 1,696,0831.—an increase during the three 
months of 15,188/. A very large proportion of the 


total represents, of course, the superannuation reserve | 
Commenting upon the financial statement for | 


the period, the writer of the editorial notes in the 2 
; | an agreement for the settlement of disputes between 


fund. 


March issue of the Union's Monthly Journal says : 
We regret the necessity of having again to call the 


attention of officers and members to the arrears owing | 


to the union, which have increased during the quarter 
by 4,846. 
mounted to no less a sum than 86,6051. 
arrears could be reduced to a minimum, 
materially assist in bringing nearer the time when full 
benefits, as laid down in rule, could be paid to our | 
unfortunate unemployed members. 
fore, appeal to branch officers to take appropriate | 
steps to induce those in arrears to clear their cards.” | 


If these 


In February, the home branch membership of the | 
Amalgamated Engineering Union decreased from | 
181,483 to 180,976, and the Colonial branch member- | 
ship from 23,682 to 23,524. The number of members | 
in receipt of donation benefit decreased from 8,380 to | 
7.895. The number in receipt of sick benefit increased 
from 3,921 to 4,027, and the number in receipt of 
superannuation benefit from 12,424 to 12,459. The | 
total number of unemployed members decreased from | 
44,079 to 43,382. 


The writer of the editorial notes in the March issue 
of the Amalgamated Engineering Union's Journal | 
uggests that in dealing with the question of dis- | 
armament, the various Governments “should not 
lose sight of the fact that ceasing the manufacture of 
war material in all its phases or the reduction or 
disbandment of armed forces, whether by sea, land of | 


air, must inevitably make more acute the problem of | « 


unemployment—which is so seriously affecting this 
and other countries at the present time.” ‘* The point 
of view,” he says, “ which we wish to put forward is | 
that in arriving at decisions on this matter, some 
attention should be paid to the necessity for finding 
ilternative work and making provisions which will | 
prevent an increase of our present difficulties in regard | 
to unemployment. Were all the civilised countries to | 
agree either upon a total or a partial policy of dis- 
armament, hundreds of millions of pounds sterling 
would be saved, and the suggestion is that this would | 
ease the burden of taxation. In our view, a goodly | 
portion of the money saved should be used in productive | 





industry.” 


| 428. 


‘From the standpoint of armament firms or of | 
workers engaged in the actual manufacture of munitions | 
and similar products, increased preparations for war | 
mean,” the writer goes on to say, “ regular and steady | 
employment for the workpeople and satisfactory 
dividends for the employers, and this is the fact that 
must be faced. What has occurred during recent years, 
when activities in this direction were curtailed, have 
been wholesale discharges of persons who have been 
thrown upon an already top-heavy labour market. 
Certain districts, whose prosperity depended almost 
entirely on the maintenance or supply of war-making 
material, have been particularly hard hit during the 
past few years. In October, 1930, the Chancellor of 
the Exchequer in the late Labour Government had this 
question brought directly to his notice in an interview 
with representatives of our Union; sympathetic 
attention was given to our complaints, but the inter- 
view was entirely barren as to its results so far as 
engineers were concerned. It is to prevent a much 
enlarged repetition of calmly throwing men upon the 
streets with no prospects of, or State assistance for, 
further employment that we urge a policy of gradual- 
ness in disarmament.” 


The view of the writer is that any disarmament 
scheme should be graduated in each district affected ; 
step by step, as workers are displaced, new production 
industries should be introduced, or existing ones 
expanded. Further, the opportunity should be taken 
to bring about internationally reduction in the 
number of working hours per week and the abolition of 
all overtime except on repair work. 


a 


The weekly organ of the International Labour Office 
states that, according to instructions issued by the 
South African Director of Prisons, non-European male 
prisoners (excluding tax-defaulters) with sentences not 


| hardened criminals and the reduction of the prison 
| population. 


The total arrears at the end of the quarter | 


it would | Shall, as hitherto, be somewhat higher than those in 


We would, there- | Such as to make this a reasonable demand. 


| Association, which is now issued quarterly instead of 


| tion that, if included as a preamble to the agreement, 
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| employers at the charge of 6d. per day. 
| will be responsible for the maintenance and medical 
| care of the prisoner. The provision of guards will not 

be necessary. The prisoner will wear his own private 


| clothing and be allowed to retain his private effects. 


|The objects of the instructions are stated to be the 
At the end | 


prevention of the association of petty offenders with 


The Norwegian Confederation of Trade Unions and 
the Norwegian Co-operative Union have entered into 


trade unions and co-operative societies. Collective 
agreements are to be based on the principle that condi- 
tions of employment in co-operative undertakings are 
to be at least as favourable as in private undertakings 
of the same kind, and in the same locality. Wages 


private undertakings in the same locality, provided 
that the position of the co-operative undertaking is 
If agree- 
ment is not reached by direct negotiation, there shall 
be no giving of notice or stoppages of work, but the 
dispute is to be referred to a committee consisting of 
two representatives of each party. This committee 
may put forward proposals for a settlement. If it is 
unable to do so, or if the parties do not accept the 
proposal, the matter is to be referred to a board con- 
sisting of five members, the parties electing two each, 
who together choose the fifth. The decision of the 
board will be binding on the parties. 


The Trade Report of the United Pattern Makers’ 


monthly, states that the membership of the organisa- 
tion at the end of February was 11,097. The total 
number of unemployed members was 2,787, “ a regret- 
table feature being,” Mr. Findlay, the general secre- 
tary says, “the increase of the number that have 
dropped to a lower scale of benefit." As compared with 
the figures for the previous month, there are 57 fewer 
on the higher scale, 72 more on short benefit, and 97 
more out of benefit. Seven hundred and one have 
gone transitional,”’ as against 526. 


The draft partial agreement on the more-looms-per- 
weaver question is now under the consideration of the 
two bodies concerned. According to the preamble, the 
agreement is based on the understanding that the 
weaving conditions will be such that there will be 
practically no more work involved on the running of 
more looms than under the present normal system of 
weaving. The price list agreed upon is based on the 
understanding that satisfactory conditions will be pro- 
vided in order to enable a weaver of average ability 
when employed for 48 hours on six running looms 
weaving the standard cloth to earn an average wage of 
It is agreed that the joint sub-committee will 
continue its discussions with the object of making 
provision for other classes of cloths when woven on 
the more-looms system. The employers agreed to the 
foregoing statement, it may be added, on the under- 
standing that it was subject to their solicitors’ confirma- 


it had no legal binding obligation to pay the wage 
stated as a minimum. 


According to Mr. Ashurst, the employers’ secretary, 
there are only three points in the whole of the agreement 
upon which there is disagreement. ‘* We have not,” he 


exceeding one month may be hired to farmers and other 
The employer 
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| emmnee by the number of looms recognised as a full 
complement for an adult weaver. To ascertain the 
average earnings per loom of a mill engaged on this 
| system, such average shall be taken over a period of 
J ses weeks’ working, and shall be accepted by the 
operatives and the employers for the purpose of caleu- 
lating the fall-back wage until either side applies for a 
fresh average to be taken. Upon such application being 
made the average shall be again calculated for another 
similar period. Where weavers employed on this 
system are regularly running less than the full comple- 
ment of looms the amount of their fall-back wage shall 
be calculated on such lesser number of looms. 





The suggestion of the operatives is— A fall-back 
wage of 80 per cent. of the normal average wage of 
weavers engaged on this system of weaving in a mill 
with a minimum of 35s. shall be paid for a week of 48 
hours if the weaver is retained in the mill, irrespective 
of the number of looms stopped from any cause. The 
average wage of a weaver shall be arrived at by caleu- 
lating the average earnings per loom of all the running 
looms in the mill engaged on this system and multiply- 
ing such average by the number of looms recognised 
as a full complement for an adult weaver. To ascertain 
the average earnings per loom of a mill engaged on this 
system such average shall be taken over a period of 
four weeks’ working, and shall be accepted by the 
operatives and employers for the purpose of calculating 
the fall-back wage until either side applies for a fresh 
average to be taken. Upon such application being 
made the average shall be again calculated for anothe: 
similar period. When weavers employed on this 
system are regularly engaged on a less number than six 
looms the amount of their fall-back wage shall be 
calculated on such lesser number of looms.” 


Discussing the cause of accidents in the official 
organ of the New York State Department of Labour. 
Mr. Herbert L. Reid, the Safety Inspector, says : 
“There are several ways in which accidents occur on 
lathes, such as the operator becoming caught on the 
projecting setscrew in lathe dog or by the revolving 
stock. Many lathe dogs are made comparatively safe 
by using countersunk set-screws for those that project 
or by making the dog so that there are no protruding 
parts. An unsafe practice that results in accidents is 
that of pressing the hand on the pulley or chuck to 
quickly stop the lathe. A person may be injured when 
filing work in lathes if the file is not held in the proper 
manner, or when his clothing catches on a revolving 
part of the machine. See that the file has a proper 
handle securely gripping the tang. File left-handed 
(with right hand across stock) if near the chuck end; 
also hold the file so that if it is forced back the handle 
will not strike the body but pass to one side. There is 
another hazard on turret lathes and automatic screw 
machines; that is, becoming caught on the revolving 
stock which projects out from the end of the machine. 
This part of the stock can be guarded by providing 
piping to cover the entire length of the revolving 
stock.” 





Mr. Ebenezer Edwards (Northumberland) has been 
elected secretary of the Miners’ Federation of Great 
Britain. Mr. Edwards was president of the North- 
umberland Miners’ Association. For a time he sat in 
Parliament as the member for Morpeth, but was 
defeated at the last General Election. 








Size anp SHaPre or Briquetres.—The variety 0! 
shapes and weights adopted in briquetting is shown 
by a review made in the United States by the Depart 





said, ** been able to agree on the fall-back wage, reeds, 
and low and high picks. Nine-tenths of the firms who 
would run this system would have no difficulty whatever 
in adjusting these three points with their own opera- 
tives. It would mean very little one way or another. | 
With regard to the low and high picks, some firms will | 
be interested in low picks, others in high. Dozens of | 
firms will never get up to the reeds. It is only when | 
you come to satteens for 100 reed that you find there is | 
some disagreement. The operatives’ representatives | 
asked that the system of fining should be done away 
with altogether. The employers, however, declared 
that they must retain the right of safeguarding them- 
selves as far as possible against careless work.” 








The employers’ suggestion on the question of the | 
fall-back wage is as follows :—‘* A fall-back wage of | 
66% per cent. of the normal average wage of weavers | 
engaged on this system of weaving in a mill, shall be 
paid for a week of 48 hours if the weaver is retained in | 
the mill, irrespective of the number of looms stopped 
from any cause. The employer to have the right to 
remove warps and pay off weavers. The average wage 
of a weaver shall be arrived at by calculating the average | 
earnings per loom of all the looms in the mill engaged | 
on similar sorts of this system, and multiplying such 





ment of Commerce. It was found that only two firms 
in the United States made large briquettes such as are 
popular on the Continent of Europe. Some 75-7 pe! 
cent. of the production was of briquettes of less than 
3 oz. each, and 18-5 per cent. between 3 and 5 oz. The 
largest types weighed 56 oz. and 8 Ib., but all the 
briquettes over 5 oz. represented only 5-8 per cent. o! 
the total. Out of 24 plants, 15 produced pillow-shaped 
briquettes, 4 cylindrical, 3 ovoid, and 2 brick-shaped 
briquettes. 

Mopet Rattway Cius Exutsition.—Not the least 
of the functions of a club concerned with model making 
is that of keeping alive the spirit of handicraft, which, in 
these days a ame roduction is apt to be overlooked. 
The Model Railway Eiab, the annual exhibition of which 
is to be held in the Central Hall, Westminster, from 
March 29 to April 2 inclusive, makes a point of fostering 
this spirit, and its members, moreover, aim at technical 
accuracy in reproducing new railway material. The 
exhibition is not without a certain educative value 
Modern locomotives, rolling stock, signalling devices, & 
are copied on a scale which enables their salient features 
to be grasped at once, while the fidelity of reproduction ' 
such as to make them, in most cases, reliably informative. 
Another aspect of the exhibition is illustrative of the way 
in which a British industry has been built up the 
manufacture of parts for models, this trade having bee» 
until recent years largely in foreign hands. The exhibition 
annually grows more comprehensive. 
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THE STAG CENTRIFUGAL PUMP. 


CONSTRUCTED BY MESSRS. EDGAR ALLEN AND COMPANY, LIMITED, ENGINEERS, SHEFFIELD. 





THE STAG CENTRIFUGAL PUMP. 


CENTRIFUGAL pumps for dealing with liquids carry- 
ing a large quantity of gritty matter in suspension are 
liable to rapid deterioration unless very carefully 
designed. In the Stag centrifugal pump, manufactured 
by Messrs. Edgar Allen and Company, Limited, 
Imperial Steel Works, Sheffield, for dealing with 
cement slurry, sand, gravel, tailings, and so on, special 
attention has, therefore, been given to the protection 
of all vital parts and the avoidance of gland trouble. 
As a result, it is claimed that the pump will stand up 
to the heaviest duty in unfavourable circumstances and 
without loss of efficiency over long periods. It may 
be added that accessibility for the inspection and 
replacement of worn parts has received very careful 
attention. 

The pump is illustrated in Figs. 1 and 2, annexed. 
The casing is in two parts, forming the suction and 
delivery sides of the pump. The part constituting the 
suction casing carries the suction branch, and may be 
bolted to the bedplate flange in any one of eight 
positions, so that the branch may receive its feed 
horizontally, vertically, or midway between these 
positions from any direction. The part forming the 
delivery casing is arranged on a similar manner to 
give eight alternative directions of delivery, and is 
bolted to the outer flange of the suction casing. The 
latter is provided with a renewable liner having a 
flange which constitutes the inner wall of the delivery 
casing. A concentric shroud is provided on the face 
of this flange which is overlapped by sealing rings 
on the impeller, forming a labyrinth joint separating 
the suction and delivery sides of the pump. The 
pump shaft carries a sealing ring registering with a 
recess in the suction casing liner, and separating the 
suction compartment into two parts, the suction 
ompartment proper, and a subsidiary compartment 
m the other side of the sealing ring. The face of the 
sealing ring in the subsidiary compartment is provided 
with vanes which form a small impeller and fit quite 
close to the end of the suction-casing liner; beyond 
this is the shaft gland. The neck bush between the 
gland and the small impeller is made of specially hard 
metal, and clean water at low pressure is delivered to 
the bush, from which it passes into the centre of the 
subsidiary compartment, where the small impeller 
forces it to its periphery at a sufficiently high pressure 
prevent the leakage of sludge from the main suction 
“© the subsidiary compartment. The sludge can, 
therefore, never reach the gland, and a long working 
life is assured. 

The delivery side of the pump is shown opened up 
in Fig. 2, and it will be noticed that a renewable volute 


chamber, surrounding the impeller, is bolted to the | 


inside of the cover. There is also a renewable back 








Fig. 2. Pump with Cover REMOVED. 


plate bolted to the inner face of the cover inside the | of course, depend largely on the circumstances of its 
volute ring. As already mentioned, the inner wall location. The pumps will normally pass solids varying 
of the delivery casing forms part of the renewable liner | from 1 in. in diameter for the smallest size, up to 6 in. 
for the suction casing, so that all the stationary parts|in diameter for the largest, but any model can be 
of the pump with which the sludge comes into contact | arranged to pass solids up to the diameter of the 
can be readily replaced as required. The impeller is | delivery pipe by arranging the suction branch on the 
also renewable. Fig. 2 also serves to bring out the | cover of the pump casing, and fitting the impeller to 
high degree of accessibility attained in the design. It|run between two compartments in the manner of a 
will be noticed that it is unnecessary to break any of|twin-suction pump. All the pumps are fitted with 
the pipe joints, or to remove the gauges or cocks, to | ball or roller thrust bearings, and can be arranged either 
gain access to the working parts. The cover is secured | for belt drive, as shown in Fig. 1, or for direct-motor 
to the casing by eight studs, and by set screws and | drive. In the latter case, the motor is mounted on an 
three locating screws to the renewable volute chamber. | extension of the bed plate, and drives the pump 
By removing eight nuts, the end cover with the volute | through a flexible coupling. The approximate power 
chamber attached can be withdrawn, leaving the | required for each 10 ft. of lift, based on the delivery of 
impeller exposed as shown, the latter can then be} pure water, is $ brake horse-power for the smallest 
disconnected from its shaft and withdrawn by taking | pump, and 144 brake horse-power for the largest. 

off the end nuts. By slacking back the three locating incase hla = 


screws and removing eight nuts, the volute chamber 


and renewable back plate can be separated. Assuming | THE INTERACTION OF ALUMINIUM 
spares are available, the pump can be reassembled ready | AND WATER VAPOUR.* 
for running within half an hour of stopping, except in . " , ; = 
the case of large units, in which the pate are too ilney | By B. Sausoman, Ph.Nat.D., and P. Witi1ams, B.Sc. 
to be handled by hand. In the latter case, a stoppage | Hanson AND SLATERT have recently put forward the 
of one hour is stated to be usually sufficient to strip | View that pinholes in aluminium and its alloys are due 
down and reassemble the pump. The gland is made | to the absorption of hydrogen set free during the corro- 
in halves, assembled with two small fitted bolts and | sion of the metals by water. They hold that the water 
the packing tightened with the usual nuts on studs, | must be liquid, and that above the dew-point no such 
and the removal of the two bolts enables the two | corrosion takes place. So far as the present authors are 
parts of the gland to be removed from the shaft, | aware, there are only two references to this subject in 
giving great accessibility to the packing, lantern ring, | literature, and both are to experiments carried out at 
and neck bush. This operation can be further facili- | temperatures far higher than those which Hanson and 
tated by releasing the ring oiling pedestal from its | Slater had in mind. Ste. Claire Deville, writing in 
seat on the pump bedplate, and sliding it along the | 1859, says that an aluminium wire heated to red heat 
pump shaft, clear of the stuffing box. Special precau- | 11 4 glass tube through which steam was passed showed 
tions have been taken to ensure that the bearing will | "° change after several hours, either by loss of bril- 
return accurately to its original position. All parts liancy (éclat) or gain in weight. Seventy years later, 
of the pump are made from high-grade material from Guillet and Ballay,t wrote that aluminium and its alloys 
Messrs. Edgar Allen’s works or foundries, and the pump | @Te heavily attacked by quick-flowing superheated 
shaft is fitted with a renewable steel sleeve which is | Steam, metal of 99-87 per cent. purity and J ‘09 mm. 
heat treated to render it glass hard on the wearing thickness having been completely destroyed in 300 hours 
surfaces. This forms a further precaution against wear | at a temperature of 300 deg. to 350 deg. C., whilst in the 
at the gland, and ensures true running and air-tightness | Same time a piece of rolled sheet of ordinary purity 
over long periods. It should be noted that the stuffing | gained 3-25 grm. in weight per 100 square centimetre 
box is not under working pressure, but is only packed | exposed. ; ; 
against atmospheric pressure to prevent the entrain-| This would be strange in the light of a statement by 
ment of air by suction. The shaft sleeve can be | Pilling and Bedworth,§ that even at 600 deg. C., oxida- 
renewed by removing the thrust bearing cap, the | tion of aluminium by oxygen ceased after from 60 to 
bearings, and lock nuts, when the shaft may be with- | 80 hours, and that after heating for as much as 908 
drawn through the pump casing far enough to replace | hours, the weight of the film remained at 0-01 grm. per 
the sleeve, or alternatively, the shaft may be drawn in | 100 square centimetre. 
the opposite direction until it is clear of the stuffing box ead 
and gland. 

The pump is made in eight sizes, with capacities 
ranging from 100 gallons to 3,600 gallons per minute 
of liquid, but the capacity of any particular pump will, 





* Paper read before the Institute of Metals, on 
Wedncsday, March 9, 1932. Abridged. 

+ J. Inst. Metals, vol. xlvi, page 216 (1931). 

{ Compt. rend., vol. clxxxix, page 551 (1929). 

§ J. Inst. Metals, vol. xxix, page 574 (1923). 
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The matter being of interest, both practically and | 
theoretically, the authors have re-examined it, and as | 
a result of their experiments hold that Ste. Claire 
Deville, who did not, as a rule, err on the side of under- 
estimating the resistance of aluminium to attack, was, | 
nevertheless, right in this case, and that in Guillet and 
Ballay’s experiments some other factor was at work | 
which they (the authors) have no means of identifying. 

Two experiments were necessary, because the method 
used by Guillet and Ballay differed from that of Deville 
in one particular, which might have been important. | 
Whereas Deville used a tube which was presumably 
open at one end, Guillet and Ballay exposed their test- | 
pieces in the steam main of an industrial installation, 
where the steam was at a pressure of 15 kg. per square 
centimetre (213 Ib. per square inch), and therefore in | 
much greater concentration than in Deville’s tube. The 
steam used in Guillet and Ballay’s experiments was also 
flowing at an average speed of 30 m. to 35 m. per second, 
which must have been much faster than that of Deville, | 
but they state that this cannot have affected their 
results, since a second series of test-pieces placed in the 
steam separator (ballon sécheur), where the steam was 
at rest, were similarly, though more slowly, attacked. 
Unfortunately, their paper gives no details of this second 
method of experimenting, but a private communication, 





| of its contents into vapour would be very rapid, and the 


weighing 0-5276 grm., and having a surface of about 
8-3 square centimetres, was placed in a thick-walled 
tube of Pyrex combustion glass, closed at one end, 
together with a sealed glass capillary containing a 
weighed quantity of water. The open end of the tube 
was drawn out, the air exhausted to 0-001 atmospheres 
by a Geryk pump, and the tube, which then had a 
capacity of 36-9 c.c., sealed. It was wrapped in wire 
gauze and placed in a steel tube within an electrically- 
controlled furnace, in which it was held at 300 deg. C. 
continuously for 217} hours. The dimensions of the 
capillary were such as to ensure that it burst at a tem- 
perature of about 250 deg. C., so that the conversion 


risk of the aluminium being attacked by liqaid water 
small. The weight of water (0-1 grm.) was sufficient 
to fill the Pyrex tube with dry saturated steam at a 
temperature of 152-5 deg. C., at which temperature the 
pressure will have been about 5 atm. Therefore, at 
300 deg. C. the pressure will have been about 6-7 
atmospheres, and the superheat about 136 deg. C. 

At the end of the experiment the Pyrex tube was 
opened while still hot, so as to avoid condensation on 
the surface of the metal. No change in the appearance 
or weight of the sample could be detected. Calculation 
showed that the weight of the air derived from the 





for which the authors are much indebted to MM.' capillary (0-05 c.c.), together with that remaining in 
TABLE I. | 
| | 
. 5 TT 2 i ve 
No. Composition Alu- Length wutas —o = ae | 
of minium Area, of Ex- ; Change in 
L ma (by dif- | Sq. Cm. sure, Appearance. 
rhece. . 
pu Copper. | Iron Silicon. serense) — Actual. Per 100 sq. cm. 
A. Temperature 200 deg. C. 
1 0-02 0-30 0-21 09-47 73 133 + 0-0001 + 0-00014 No change. 
2 0-00 0-16 0-14 99-70 75-8 133 — 0-1 002 — 0-00026 »” 
3 0-02 0-01 0-01 99-06 26-5 133 No change No change a 
4 - Alpax - 59-5 133 — 0-0006 — 0-0010 
| 
B. Temperature 350 deg. C 
i 0-03 0-54 0-21 99-22 68 103 No change No change A few superficial 
6 0-00 0-16 0-14 99-70 68 103 + 0-0007 0-0010 blisters ; other- | 
7 0-02 0-01 0-01 99-96 33 103 No change No change wise no change. | 
8 Alpax 42 103 - 0-0001 —0-0002 No change. 





Temperature 


v 0-02 0-30 0-21 99-47 73 

10 0-00 0-16 0-14 99-70 75-8 
11 0-02 0-01 0-01 99-96 26-5 
12 Alpax 50-6 


Guillet and Ballay, shows that it had been carried on 
for 4,500 hours. One point seems to be important. In 
both cases the boiler was at work for only 9 hours out 
of the 24 hours. It is difficult to understand, therefore, 
how MM. Guillet and Ballay can have made sure that 
their test-pieces were not in contact with liquid water 
for long periods. The possibility that boiler compounds 
were carried in the steam can also not be ignored. 

The present authors were not concerned with quick 
movement of their steam, which, they hold, would only 
facilitate chemical attack by the mechanical removal 
of protective films, but they made sure that no liquid 
water touched their test-pieces. In one case the 
amount of air present was also reduced to far below that 
required to form the protective film described bv Pilling 
and Bedworth. Under these conditions aluminium 
sheets of varying purity and a cast aluminium-silicon 
alloy exposed to superheated steam at temperatures of 
200 deg. to 500 deg. C. showed very slight fluctuations 
in weight from day to day, but no significant change 
when the time of heating was prolonged to more than 
100 hours. 

I. Experiment at Atmospheric Pressure.—The samples 
which had been dipped in caustic soda, washed, and 
then dried at 100 deg. C., were supported on a silica 
plate in a silica muffle, close to the junction of a thermo- 
couple. Steam was blown into the back of the muffle 
through a silica tube in sufficient volume to replace the 
contents of the muffle four times per minute, and 
escaped through crevices round the muffle door. In 
order to prevent liquid water from coming in contact 
with the specimens, a baffle was placed in front of the 
steam inlet. For the same reason the muffle was first 
heated each morning to the temperature of the experi- 
ment, the test-pieces were introduced and 2 minutes 
later the steam was admitted. In the evening the test 
pieces were removed hot from contact with the steam 
The experiment was continued for 15 to 20 working 
days, and the total time of exposure of the specimens to 
steam was from 103 hours to 133 hours. The results 
obtained are shown in Table IL. 

Il. Kxperiment under Pressure.—A small strip of 
refined aluminium containing silicon 0-01, iron 0-01, 
copper 0-02, aluminium (by difference) 99-96 per cent.. 








» 500 deg. C. 

113 + 0-0003 + 0-00041 Surface dull. 

113 -0-0001 ~ 0-00013 A few blisters ; sur- | 

face bright. 

113 + 0-0001 + 0-00038 A few blisters; sur- | 
face tarnished. In- | 
terference colours. 

| Surface slightly | 
113 - 0-0003 dulled. 


— 0-00050 





| 
the Pyrex tube after exhaustion, was about 0-0001 grm., 
which would contain only about one-twentieth of the 
oxygen found by Pilling and Bedworth to be necessary 
to inhibit further oxidation at 600 deg. C. There is 
therefore little likelihood that the immunity of the 
aluminium from attack was due to oxidation prior to 
the admission of the steam. 


THE THERMAL CONDUCTIVITY OF 
SOME NON-FERROUS ALLOYS.* 


By Proressor D. Hanson, D.Sc., and 
C. E. Roperrs, M.Sc. 

Tus short paper describes the results of some tests 
on the thermal conductivity of some copper and 
aluminium alloys. It was originally intended to 
investigate the whole series of the alloys of aluminium | 
and copptr, but difficulties were experienced with the | 
brittle alloys containing from 20 per cent. to 70 per | 
cent. of copper, principally owing to the difficulty of | 
machining suitable specimens. The tests have, there- 
fore, been confined to alloys at each end of the system. | 
Tests have also been made with copper containing | 
small additions of nickel, iron, phosphorus, and arsenic. | 

A “ guard-tube’’ method was used on the recom- 
mendation of Dr. Ezer Griffiths, F.R.S. The test-bar | 
and guard tube were attached to an electrically-heated 
copper block which acted as the source of heat. The 
opposite ends of the test-bar and the guard tube were 
soldered into water-jackets, by means of which the | 
flow of heat could be regulated. Independent streams | 
of water from a constant-level tank were passed through 
these water-jackets, the rate of flow being adjusted to 
give the same fall of temperature along both the 
specimen and the guard tube. The object of this 
arrangement was to prevent loss of heat from the 
surface of the test-bar, and this was further assisted | 
by filling the intervening space between bar and tube 
with Silocel, an efficient heat insulator. The guard 
tube itself was surrounded by asbestos lagging. Iron- | 
Constantan thermo-couples were inserted at appro- | 





* Paper read before the Institute of Metals, on | 
Wednesday, March 9, 1932. Abridged. ! 





| about 16 readings. 


| This is probably due to the retention of a greater 


priate positions in the specimen and the tube, by 
means of which the fall in temperature could be 
measured. 

When the conditions are suitably arranged, all the 
heat imparted to the test-bar travels along it to the 
water-jacket, and by measuring the temperature of 
the ingoing and outgoing water, the actual amount 
of this heat can be determined. In practice, it was 
found necessary to insert a small spiral water-jacket 
between the water-jackets on the specimen and tube, 
since the temperature of the last two was not always 
identical when the heat gradient in specimen and guard 
tube were the same, and a very small transfer of heat 
would otherwise have occurred between the two 
water-jackets. The thermal conductivity, that is, 
the number of calories passing per second through 
1 cm. cube of the metal when there is a difference in 
temperature of | deg. C. between opposite faces, can 
quite simply be calculated if the dimensions of the 
specimen, the fall in temperature per unit of length, 
and the amount of heat transferred are known. 


TasLe I.—Composition of the Test-Bars 





Bar No. Copper Aluminium. ee 
0 nil remainder - 
1 0-18 
2 0-52 
3 1-01 
4 2-60 
5 5-06 
6 7°20 . 
7 9-50 
8 11-51 
9 15-46 
10 20-08 
11 25-60 o 
12 30-46 - 
25 remainder 12-78 
27a Wi: 8-45 
28 a 5-10 - 
30a , 1-75 
32a 6-083 
33a 0-135 
34 0-229 
35 0-406 
Arsenic 
36 . 0-070 
37 > 0-144 
39 0-495 
Nickel 
41 0-78 
42 1-57 
43 2-76 
44 4-90 
Iron. 
45 0-29 
46 : 0-50 
47 _ 1-07 
45 0-20 


The aluminium used for the above alloys contained 0-21 per 
cent. of iron and 0-29 per cent. of silicon; the copper was high- 
grade electrolytic wire-bar, impurities being present only in traces 

Test-bars were cast in iron moulds 7 in. long and 
# in. in diameter; from these bars, specimens 6} in. 
long and } in. in diameter were machined ; thermo- 
couple holes, yy in. in diameter and 4 in. deep, were 
drilled 12 cm. apart. Similar corresponding holes were 
drilled in the guard tube, the relative positions to one 
another and to the heated end of the specimen being 
fixed by means of the steel template. Table I gives 
the composition of the various bars. Each figure 
obtained for thermal conductivity was the mean of 
After the apparatus had attained 
a steady state, eight sets of readings were taken at 
intervals of about 5 minutes, and a further eight sets 
after an interval of an hour or two. As a rule, good 
agreement was obtained. Occasionally the second set 
of readings did not agree with the first; this was du 
to maladjustment of the temperature gradients within 
the apparatus, and in these instances the experiment 
was repeated. 

Discussion of Results.—The results of the tests on 
copper-aluminium alloys are summarised in Fig. 1, 
on page 355. The lower curves refer to alloys in the 
“as cast” state, and the upper curves to the same 
alloys after annealing at 500 deg. C. for 24 hours and 
cooling in the furnace. Bars in the “as cast”’ state 
have a much lower conductivity than annealed bars 


amount of copper in solution in the chill castings. On 
annealing, much copper would, no doubt, be precip! 
tated during cooling in the furnace. Considerable 
difficulties were experienced in determining the con- 
ductivities of the annealed bars, as it was found that 
the value increased slowly while the specimens wer 
in the apparatus. At the time the tests were carried 
out, this result could not be explained. It is now 
thought to be due to a further precipitation of coppet 
from solution at the testing temperature. Ordinary 
rates of cooling in a small furnace are now known to 
be insufficient for the attainment of equilibrium 
these alloys, and it is likely that further precipitation 
would occur at the temperature at which these conduc 
tivity tests were carried out. The “as cast bar, 
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containing 7-2 per cent. of copper, tested over the 
range 30 deg. to 100 deg. C., gave an abnormal result. 
This bar was inadvertently over-heated in the apparatus 
before the conductivity was measured, and the high 
figure is probably due to precipitation of copper 
resulting from this over-heating. The big difference 
between “ as cast” bars tested at 30 deg. to 100 deg. C., 
and the same bars tested at 60 deg. to 270 deg. C. is 
probably also due to precipitation of copper during 


Fig.1. THERMAL CONDUCTIVITY OF 
COPPER-ALUMINIUM ALLOYS. 

The Annealed Bars were Heated for Hrs. at 
500°C. and Cooled in the Furnace. 
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Fig.2. EFFECTS OF NICKEL AND ALUMINIUM ON 
“ THE THERMAL CONDUCTIVITY OF COPPER 
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Fig.3.EFFECTS OF IRON, PHOSPHORUS , AND 
ARSENIC ON THE THERMAL 
CONDUCTIVITY OF COPPER. 
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the course of the test at the higher temperature, which 
is known to be within the range of temperature at 
which such precipitation readily occurs. It is clear 
that the thermal conductivity of copper-aluminium 
alloys is greatly affected by the heat-treatment to 
which they are subjected, and further work on this 
subject is required. 

Fig. 2 shows the influence of aluminium and nickel 
on the thermal conductivity of copper. The specimens 
were tested in the annealed state, the annealing 
temperatures being 500 deg. C. in the case of the alloys 
containing aluminium, and 900 deg. C. in the case of 
the alloys containing nickel. Fig. 3 shows the effect 
of iron, phosphorus, and arsenic on the thermal con- 
ductivity of copper. The effect of iron is influenced 
by the thermal treatment to which the metal is sub- 


when the bars are heated to the higher temperature ; 
at 650 deg. C. the solubility is much less and the 
amount of iron that can be retained in solution is 
correspondingly smaller. 








NOTES ON NEW BOOKS. 


Ir is appropriate that just when the 3,500-ft. span 
suspension bridge over the Hudson River has been 
completed, a history of the Roeblings should have been 
published. The firm ing this well-known name 
has undoubtedly accomplished, in the execution of the 
cables for this great advance in engineering practice, 
an achievement of very t merit, especially when it 





is remembered that the novel methods adopted have 
made it possible to open the bridge to traffic long before 
the anticipated date. In this structure a forward step 
has been taken comparable with that accomplished with 
the famous Brooklyn (East River) Bridge, also a 
Roebling construction, and celebrated throughout the 
world over long years as one of the greatest and most 
graceful of man’s structures. The Brooklyn Bridge 
was the culminating work of the original founder of the 
firm. Although he lost his life at a very early stage of 
the project, John A. Roebling was responsible for the 
whole scheme, actually carried to completion by his 
son, Washington A. Roebling. The book under notice, 
The Roeblings, by Mr. Hamilton Schuyler, published 
by the Princeton University Press, and Humphrey 
Milford, London (price 26s. 6d. net.), deals with three 
generations, covering just a century. The story opens 
with brief notes on the ancestry of John A. Roebling, 
and deals with his early years in Germany. Interest 
really develops when Roebling, after an engineering 
training, decided to venture everything in a colonis- 
ing scheme in the United States. This appears to 
have been only a qualified success, owing to a poor 
locality being selected, from the agricultural point of 
view; but Roebling soon busied himself with other 
matters, and, to meet the requirements of his engineering 
schemes in various parts of the country, introduced wire 
rope making, which industry ultimately grew to such 
proportions that a new and more convenient site for 
expansion and transport had to be found. It was then 
that the business was transferred from what had been 
an isolated settlement some distance from Pittsburgh, 
to Trenton, with which the firm’s name is now associated 
in the minds of all engineers. The book contains an 
interesting picture of early colonising methods, which 
may be read with profit to-day. It tells the story of 
many interesting engineering developments, without, 
however, much technical information. It gives glimpses 
of conditions during the Civil War, and the changing life 
of the country, down to conditions of the present day. 
The father appears to have been a stern man, accus- 
tomed to treat his sons harshly, but all three made 
successful and hard-working partners in the firm of 
John A. Roebling’s Sons Company, after the death of 
the founder. Toa reader in this country, the later part 
of the book will appeal less, though it is, perhaps, right 
for American readers that the record be brought down 
to the present time, and it is only fair to add that 
though the story of the earlier figures may appeal most 
to the imagination, the recent history of the firm is 
one of greater activity than ever, and, as witness the 
Hudson River Bridge, even greater accomplishment. 





In Newton: The Man, a book published at 3s. 6d. 
by Mr. G. D. Knox, 106 Guildford-street, W.C.1, 
Col. R. de Villamil gives the results of a study he 
has made of records concerning Sir Isaac Newton. 
Newton, it appears, died intestate, and a complete 
inventory of his property was made for purposes of 
probate. All trace of this had, however, been lost, but 
by what he calls a lucky accident, Colonel de Villamil 
found that the inventory in question had been made 
by order of the Prerogative Court of Canterbury. 
With this as guide, Somerset House succeeded in finding 
the actual document which consists of a roll of vellum 
5 in. wide and 17 ft. long. Amongst other data this 
inventory gives a complete list of the books in Newton’s 
library, which it appears consisted of 1,896 volumes, 
together with about a hundredweight of pamphlets 
and ‘“ wast books”. Colonel de Villamil has been 
able to trace the subsequent history of the collection. 
It was intact in 1775, and though many books were 
unwittingly sold by auction in 1920, 860 of the volumes 
are still preserved at Barnsley Park. The inventory 
shows, moreover, that though Newton’s income at 
the time of his death was some £4,000 per annum, he 
lived in a very plainly furnished house, and had appar- 
ently but two suits of wearing apparel. Colonel de 
Villamil quotes moreover, a disgusted French dinner 
guest, as evidence that Newton lived simply in other 
respects. An important point which Colonel de Villamil 
seems to establish is the baselessness of the charge of 





jected ; one series of tests was carried out on samples 
quenched in water after heating for 1 hour at 1,000 deg. 
C., and another series on bars quenched from 650 deg. C. | 


moral deterioration and greed of gain brought against 
Newton by de Morgan, Dr. Wollaston, Macaulay and 


The difference is due to the retention of iron in solution | in a statement by his niece that he had lost 20,0001. 


by speculating in South Sea stock. The “loss” it 
turns out lay merely in the fact that Newton could at 
one time have sold his holding for 20,0001. more than he 
gave for it. Actually he bought for investment, not as 
a speculation, and the stock in question is included 
amongst his possessions in the inventory which has 
now come to light. It was then worth 5,200I., which 
was some 4,000/. less than he paid for it in 1720, just 
one fortnight after the Royal Society had made an 
exactly similar investment of its own funds. Colonel 
de Villamil suggests that certain of the problems of 
which Newton gave the answer must have involved 
the use of the calculus of variations. This would 
be in 1686 or earlier, whilst Lagrange’s great paper on 
the subject was not published till 1762. 





There are in all, more than 50 bridges across the 
Rhine, and the more notable of these, from the North 
Sea to Switzerland, are described in an excellently- 
illustrated volume, published at 25s. net, by Mr. Joh. 
Méhringer, of Messkirch, Baden, Germany. The work 
is entitled The Bridges of the Rhine, and is written 
in excellent English by Mr. Karl Mahringen, who, as 
a bridge-engineer, has special qualifications for the 
task. Models of some of the old Roman bridges, are 
to be found in various museums, as well as one of 
the remarkable timber bridges constructed across the 
Rhine at Schaffhausen, in 1758, and destroyed during 
the Napoleonic wars. The engineer was a a car- 
penter. The earlier iron bridges date from the "forties, 
and were mainly lattice girders. The book under 
review consists of two sections. The earlier is mainly 
historic in character, and the illustrations are mainly 
reproductions of photographs. The second section 
gives a more technical description of some of the new 
bridges erected since the war, on which many millions 
of marks have been expended. The principal one of 
these is the great suspension bridge at Cologne, which 
was opened to traffic on October, 1929, the total cost 
of construction being 40 million marks. Considerable 
space is devoted to this structure. The cables differ 
from American practice in being built up out of wire 
ropes, instead of parallel wires. The author notes 
that the latter arrangement secures a better grip for 
the bands, to which the suspender bars are attached, 
and, in fact, at Cologne, it was deemed unsafe to rely 
on a coefficient of friction of more than 0-12. This is 
only about one-fifth of the resistance to slip recorded 
in the case of the Delaware suspension bridge. The 
main span is 1035-2 ft. between centres of towers. The 
extreme width is 101} ft., and the roadway is designed 
to take the heaviest class of highway traffic. Including 
dead and live load, each pair of towers has to take a 
maximum load of at least 18,500 tons. The cables are 
anchored into the ends of the stiffening girder, which is 
thus subjected to a heavy thrust. 





The Aerodynamic Institute at Aachen, which was 
founded in 1912, has developed rapidly since the war, 
and was considerably extended three years ago by the 
provision of new buildings and apparatus. The equip- 
ment now available includes a 6-ft. open-jet, Géttingen- 
type wind tunnel of octagonal cross-section with a 
speed range up to 160 ft. per second; a 100-ft. water 
channel for towing experiments; an installation of 
tanks and air receivers for work on pipe flow, and a 
range of machines for strength and fatigue testing of 
materials and aircraft components. The latest issue, 
No. 10, of the Abhandlungen aus dem Aerodynamischen 
Institut an der Technischen Hochschule Aachen (Julius 
Springer, Berlin ; price 12 marks) opens with a descrip- 
tion of the laboratories and permanent equipment, 
which is interesting as regards the details of the 
apparatus, and valuable as general information for those 
who follow the research prosecuted under the direction 
of Professor von Karman. In connection with the 
calibration of the new wind tunnels, a hot-wire investi- 
gation of the air-speed fluctuations in the jet and a 
more general research into the turbulence associated 
with boundary-layer flow have recently been carried 
out and form the subjects of two subsequent articles. 
These are of special interest from the instruments 
employed, and the same remark applies to an ac- 
count of a series of trials of a new, two-component, 
recording accelerometer which was designed last year 
at the Institute for full-scale aircraft testing. An 
important contribution to stability theory deals with 
the controlled motion of an aeroplane in the neighbour- 
hood of the stalled condition. There are two mathe- 
matical papers on the subject of airscrews, one of 
which, somewhat marred by a number of errata, estab- 
lishes the basic equations underlying the design of 
airscrew-type impellers for fans and pum The 


other, which has a bearing on the propulsion of airships 
and, to a less extent, of multi-engine aeroplanes, 
analyses the effect of an airscrew on the flow past a 
neighbouring flat wall parallel with the airscrew axis. 





others. These charges seem to have originated solely 


Attention has also been directed to the behaviour of 








356 
the materials of aircraft construction, and the con- 
cluding papers give the results of experimental work | 
on the age-hardening of Duralumin, and on the com- 
pression and buckling of thin, perforated plates. 
Altogether there are nine articles in this collection. 
They deal very capably with current matters of aero- 
nautical inquiry, and may be studied with advantage | 
not only for their intrinsic merit, but also for the 
indications they yield respecting the progress of 
research in Germany. 


| 
| 
| 


That A Dictionary of Electrical Terms, by Mr. 8. R. 
Roget, which is published by Sir Isaac Pitman and Sons, 
Parker-street, Kingsway, London, W.C.2, at a price 
of 78. 6d. net, should have reached a second edition is a | 
sufficient indication of its usefulness, while the fact | 
that over 1,900 expressions have been added since its 
first appearance, shows clearly the care that has been | 
taken in its compilation. Electrical engineering is so 
wide spread a subject, and its protagonists are not so | 
guiltless as they might be of adapting words and invent- | 
ing phrases, that no one need be ashamed of occasional 
ignorance of the meaning of words he may come 
across in his reading. For instance, the power engineer 
might be forgiven for not knowing off-hand that a| 
bench cable is a “ multi-conductor cable connecting 
a bench on an automatic telephone selector to a ter- 
minal rack,” or the telephone expert, that the Translay 
protective system for three-phase feeders employs 

two pilot wires with relays of the opposed voltage 
induction type, compensated for capacity of the pilot 
wires and energised by current transformers.’ The 
sbove quotations illustrate the usefulness of the book | 
und Mr. Roget’s method, and if sometimes redundancy 
«ems to creep in, as when we are told that a pump | 
motor is a motor for driving pumps, it must be re- | 
membered that things are not always what they seem, | 
and that a second-class conductor has no connection | 
with shoddy wiring, but is a term applied to a substance, 
which conducta only by electrolytic conduction. Terms 
such as permutator for a machine for converting alter- | 
nating into continuous current will not be generally | 
familiar, and the same may be said of puissancegraphe | 
which is “a variety of ondograph.’’ We infer with | 
interest that Mr. Roget regards the term electric pro- | 
pulsion, as applied to ships carrying a prime-mover, | 
to be something of a misnomer. Since the first edition | 
was published, we have often referred to this Dic- 
tionary, and have always found it both useful and | 
reliable. We have no doubt that the same terms will 
be applicable to its successor. 


on costing have been reviewed in| 
in some of these, general principles 
have been treated; in others, particular industries. 
In a book, Selbstkostenrechnung eines Werkes der 
Kupferhalbzeug-industrie, by Dr.-Ing. Walter Moeller, | 
(V.D.1.-Verlag G.m.b.H./Berlin, N.W.7. Price 10) 
marks), which has recently come under our notice | 
the subject-matter is costing in a copper works, but 
the interest lies not so much in the subject as in the | 
location of the works, which are in Germany. The 
hook is written in three parts. In the first, the treat- | 
ment is of a general character dealing with the organi- | 
sation as a whole, and covering technical, accounting, 
and manufacturing methods. Parts II and III are| 
devoted to costing, various examples being given to} 
illustrate the practice. The book is the outcome of the | 
author's personal experience, and he has kept in| 
mind the fluctuations in price to which this material | 
is 80 specially subject, particularly as in the last few 
years, and the importance of knowing the intluence of 
this fluctuation on the actual cost of the various | 
factors. The book has 132 pages, including a number | 
of tables and illuatvations, and 22 loose forms and 
graphs. It is likely to be of particular interest to some 
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POWER-DRIVEN BENCH HACK SAW. 


CONSTRUCTED BY MESSRS. EDWARD 


G. HERBERT, LIMITED, MANCHESTER. 








THE RAPIDOR JUNIOR HACK- 
SAWING MACHINE. 


As in other classes of machine tools, the introduction 
of high-speed steels has enabled much higher cutting 
speeds to be employed in power-driven hack saws. 
To utilise such steels to their full capacity, the machines 
must be specially designed for their employment, 
and in ENGINEERING, vol. cxxiv, page 486 (1927), 
we described the Rapidor hack-sawing machine, 
manufactured by Messrs. Edward G. Herbert. Atlas 
Works, Levenshulme, Manchester, in which full 
advantage could be taken of the cutting properties 
of 18 per cent. tungsten steel, or other high-speed 
steel blades. Our description was followed recently in 
vol. cxxxii, page 461 (1931), by an account of a governor 


| feed gear for machines of the Rapidor type, which 


enabled the pressure on the saw to be automatically 
controlled as the cutting proceeds, thus allowing a 
heavy pressure on wide sections, and a light pressure 
narrow sections. These machines have hitherto 
been available in four sizes, with capacities up to 6 in. 
by 6 in., 8 in. by 8 in., 10 in. by 10 in., and 12 in. by 
12 in. Messrs. Herbert have, however, 


have introduced the “‘ Rapidor Junior,” illustrated in 
the figure on this page. This has a capacity of 3 in. 
by 3 in., and can conveniently be bolted to a fitter’s 


bench to save time in sawing up small stock by hand, | 


or it can be supplied with a cast-iron base to provide 
a useful small machine for tool-room work, or for 
general work in the repair shop or garage. 

The tool incorporates the leading features of the 
larger machines, such as the two 45-ton steel slide 
bars which serve to guide the saw 
relief of the saw on the return stroke by means of an 
adjustable oil dashpot, variable spring pressure on 
the saw blade, and phosphor bronze bearings. 
automatic control of the blade pressure is not incor- 
porated in these small machines. When designed 
for belt drive, as shown in the figure, a 10-in. by 2}-in. 
belt pulley is fitted. 


found that | 
there is a demand for a smaller machine embodying | 
the same general principles, with the result that they | 


frame, automatic | 


The | 


The machine can also be supplied 





‘ELECTRIC ARC WELDING IN SHIP 
CONSTRUCTION. 


| By J. Foster Kine, C.B.E., and James Monr- 
GOMERIE, D.Sc. 
Durie the past fifteen years, covering the history of 

electric welding as applied to ships, little progress has 
| been made towards the stage where welding may be 
| considered as a serious rival to riveting. The Classifica- 
| tion Societies have been willing to accept electric 
| welding in the main structure of a vessel if satisfied as 
| to the strength and quality of the welding provided, 
| but with one exception no considerable application to 
| sea-going ships has been made in this country. Cost 
| may have been the primary reason for this, and delay 
|helped by passive resistance induced by a doubt, as 
| to the possibility of sound, strong, and reliable electric 
| welding being obtained in shipyards under shipyard 
|conditions. Electric welding in ordinary practice is 
|no more than melting the material in an electrode and 
‘in the material joined, by striking an electric arc 
| between them. The difference between the two 
materials may be likened to that between rolled steel 
and cast steel which has not been submitted to heat 
treatment. The heat generated at the joint ranges from 
melting point to normal temperature at some distance 
| from the joint and, apart from unavoidable contraction 
| strains, there are possible dangers to the structure of 
| the steel on this account, while the contraction of the 
fused material in its passage from a fluid to a solid state 
|has to be added to these temperature effects. The 

difficulties inherent in this process have not encouraged 

shipbuilders in its extended use, and it is only quite 
| recently that reports of electric welding being done in 
Germany and in the United States of America, especi- 
ally in the construction of ships, have directed attention 
| anew to this matter. 

In a paper read last year before the Institution of 
Engineers and Shipbuilders in Scotland, Mr. G. Wahl, of 
the Deutsche Werke, described the construction of two 
electrically welded 133-ft. oil barges which were 10 ft. 
| shorter, 30 per cent. lighter, and were stated to have 
cost 11 per cent. per ton deadweight less than a 


English readers in view of the insight it gives into| with self-contained motor drive through reduction | riveted ship. There are also two large vessels now being 


German methods in this industrv. 


Street Lientine or Procapritity Circus, Lonpon.— | 
rhe rebuilding of the premises and the altered frontages | 
on the north, west and south-east sides of Piccadilly 
Cireus, London, have necessitated the re-designing of | 
the street lighting. After considering various alternatives 
the Westminster City Cowncil adopted the proposal put 
forward by the St. James and Pall Mall Electric Light 
Company. This comprises the erection of sixteen standards 
designed by Mr. A. Davis, member of Council of the 
Royal Society of Arts, twelve of which will be 25 ft. 
high. These will be equipped with three 1,500-watt 
lamps and with diffusing lanterns, but with no reflectors 
or shades. The other four standards will be grouped 
round the Shaftesbury Memorial and will each carry one | 
1,.500-watt lamp, arranged so that the memorial itself will 
be flood lighted. The resulting intensity of the lighting 
has been guaranteed to comply with class A of the British 
Standards Institution specification. The standards will 
be supplied from the ordinary mains, but in case of 
failure automatic change-over switches will bring in an 
emergency battery. This battery will be continuously 
charged from a different distributor from that normally | 
supplying the lamps 


gears, when it forms a light and handy portable tool. 
An 8-in. hacksaw blade is employed, and the rate of 
cutting on mild-steel bar is over one square inch per 
minute. On brass bars, the rate of cutting is over 
five square inches per minute. The overall dimensions 
of the bench machine illustrated are 2 ft. 2 in. by 
1 ft. l in. by 1 ft. The approximate weight is 90 lb., 


|}and the maximum shaft speed is 200 r.p.m. 


Tue Enotneertne Gotrine Socrety.—The twenty- 
third annual general meeting of the Engineering Golfing 
Society was held at the Institution of Mechanical Engi- 
neers, on Thursday, February 25, the Captain elect, 
C. W. Myddleton, m the chair. Office bearers for the 
current year were elected as follows :—President: Sir 
R. A. Hadfield. Vice-Presidents: D. A. Stevenson, 
E. L. Mansergh, F. J. Walker, S. Price-Williams, W. H. 
Shortt, E. W. Timmis, K. A. Wolfe Barry, W. L. Man- 
sergh, R. P. Wilson. Captain: C. W. Myddleton. 
Honorary Secretary and Treasurer: G. H. Hopewell. 
Honorary Auditor: 8. C. Lewis. Elected Members of 
Committee: W. W. Hughes, P. V. Hunter, R. J. 
Inglis, E. E. Lloyd, E. C. MacKellar, A. D. Mackenzie, 
H. E. Midgley, E. 8. New, C. Stewart. 


M. | 


| built in Germany for the Hamburg-America Line, in 
| which electric welding is being extensively employed. 
| The electrode used is a bare wire electrode, and the parts 
welded include: The butts of the tank top plating, 
the seams of the tank top being riveted. The attach- 
ment of the intercostals in the tank to the floors, and 
various other connections inside the double-bottom 
tanks. The butts of deck plating, excluding the 
| strength deck. The various parts of pillars and girders, 
| with the exception of the attachment of the girder to 
the deck. Auxiliary engine seatings. Main engine 
| seatings, so far as the attachment to the tank top is 
concerned. il-tight bulkheads where the oil tanks 
are separated from the cargo by a cofferdam. The 
attachments of the tank side brackets to the margin 
| plate, and of the gusset plates to the margin plate. 
Welding has also been largely used in the construction 
of casings and deckhouses. It is stated that a saving 
of 4 per cent., has been made in the steel weight of each 
of these vessels, and was not neutralised by any 


* Paper read before the Institution of Naval Archi- 
| tects, on Wednesday, March 16, 1932. Abridged. 
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increased cost on account of the welding itself. Such 
facts do suggest that commercial electric welding 
should engage the serious attention of shipbuilders and 
others in this country, and should provide the necessary 
stimulus for general and careful consideration of 
conditions under which it could be used in shipyards 
with satisfactory results. 

Attention was probably first drawn to the possibility 
of an extended use of electric arc welding in ship con- 
struction by the experiments carried out in 1918 by 
Sir Westcott S. Abell, K.B.E., and described before the 
Institution of Civil Engineers in 1919. These experi- 
ments included tests for the determination of the modu- 
lus of elasticity and approximate elastic limit, for ulti- 
mate strength and ultimate elongation, as well as tests 
to determine the resistance of welded specimens to alter- 
nating stresses. The modulus of elasticity of the 
deposited metal did not differ substantially from that 
of mild steel, and the limiting stress was slightly higher 
in the welded than in the unwelded material. With 
specimens of standard size, the ultimate strength of the 
welded material was at least equal to the strength of 
the unwelded steel plate for thicknesses up to } in., and 
averaged 90 per cent. of the strength of the steel plating 
at thicknesses of } in. and 1 in. The welded material 
was less ductile than mild steel, as the ultimate elonga- 
tion of a specimen of deposited material when measured 
on a length of 8 in. averaged only about 10 per cent., 
as compared with 25 per cent. to 30 per cent. for mild 
steel. 

Since that time a good deal of experimental investi- 
gation has been made on this subject, and a correspond- 
ing amount of practical experience gained in the appli- 
cation of the arc welding process. What follows is a 
statement of the results of that experimental work, 
and of that experience, and should be taken in associa- 
tion with the recommendations and remarks which 
appear at the end of the paper. Approximately 20 
different types of electrodes proposed to be used for ship 
construction have been tested in the interval between 
1919 and 1931. The tensile tests gave results ranging 
from 85 per cent. to 100 per cent. of the ultimate 
strength of the steel plate. The modulus of elasticity 
of the deposited material was found to correspond 
closely to that of steel, the mean value being, in fact, 
12,500 tons per square inch. Alternating stress tests 
showed that the maximum stress at which the samples 
withstood 5,000,000 alternations without fracture 
varied from 6-2 tons to 10-2 tons per square inch. 

A most important test to a classification society 
is that which determines the tensile strength and 
elongation of the deposited metal alone. The former 
varied from 23 tons per square inch to 31 tons per 
square inch. The elongation, which may be regarded 
as in some degree a measure of the ductility of the 
material, on 8 in. varied from 2 per cent. to 17 per 
cent., and this result is significant in view of the 
remarks in another part of this paper. In a recent 
series of tests carried out in Germany on wholly 
deposited material from electrodes of seven different 
types, the percentage of elongation on 8 in. varied from 
2 per cent. to 7-5 per cent., and the tensile strength 
varied between 16-9 and 23 tons per square inch. 
Tests carried out in British yards during recent months 
have shown that with good electrodes and satisfactory 
conditions of control, weld material can be deposited 
which regularly shows 25 tons tensile strength or more, 
and an elongation of 16 per cent. to 18 per cent. or 
more. 

It may be of interest to refer to the electrically- 
welded vessel Fullagar (now named Shean), constructed 
by Messrs. Cammell Laird and Company in 1920. 
This was a full-scale experiment in electric welding. 
No rivets whatever were used in the construction. 
Constant supervision over this ship since she was 
built, has been made by means of annual surveys. 
The vessel first carried steel plates from South Wales 
to Liverpool, and later was in coasting service in 
British Columbia, carrying cargoes of cement. In 
1924, she grounded on a sandbank in the River Mersey, 
and the damage sustained was so severe that the under- 
writers agreed a total loss. In October, 1930, she 
charged a rock at full speed, inflicting severe damage 
to her bow. Eighteen surveys in all have been held 
on this vessel, the result of which is broadly this :— 
Firstly, on only one occasion prior to damage has any 
welding required to be renewed ; secondly, the corro- 
sion observable on the welded material has not been 
more marked than on the surrounding plating; and, 
thirdly, when the damage above referred to was re- 
paired, the welding was found apparently performing 
its function effectively as a connecting medium. The 
work was done, however, under the most favourable 
conditions, by experienced operators of the highest 
degree of expertness, and great care was taken to 
ensure satisfactory results. The conditions were, 
therefore, not quite analogous to ordinary shipyard 
practice. % 4 

Although electric welding has not been frequently 
applied to large portions of a vessel’s structure, yet it 





has been employed to such an extent as to enable the 
Classification Societies to accumulate a store of experi- 
ence tending to show that satisfactory welding can be 
carried out to-day. In repairs by electric welding, 
however, where the deposition of a large amount of 
material is required, ¢.g., in repairs to stern frames, a 
good deal of subsequent attention may be necessary. 
Welding is frequently employed in repairs to tank 
margin plates, and in several cases these welds have 
subsequently failed and have had to be reinforced by 
doubling plates. In welded parts which are subject 
to severe alternating stresses or vibration, re-welding 
has sometimes been found necessary. The process of 
effecting such repairs by electric welding is not strictly 
analogous to the welding operations in new construc- 
tion, but it appears that we have still some way to go 
before the methods employed in such repairs can be 
thoroughly depended upon. 

As to the corrosion which might possibly occur in 
the weld metal and in the neighbourhood of the weld, 
inquiries show that corrosion in the deposited weld 
metal often occurs when the surface has been left 
rough, but in other circumstances the degree of corro- 
sion found there does not differ appreciably from that 
found in the surrounding material. There are possible 
dangers to the structure of steel, due to the temperature 
of the work, as distinguished from unavoidable con- 
traction strains, and in some cases it has been found 
that fractures have developed in the parent metal in 
the vicinity of a weld which has been well made and 
which adheres satisfactorily. 

A study of electric welding during the past fifteen 
years, shows that the efficiency of the weld depends 
upon the welder, the ductility and quality of the 
deposited metal, and the design and method of doing 
the work. Kegulations framed by classification societies, 
therefore, must be based upon a consideration of these 
factors. The quality of the deposited metal depends 
largely upon the materials used in the manufacture 
of the electrode, and in recent years considerable 
attention has been directed to the composition of 
electrodes, so that substantial progress is to be recorded. 
In the early days it was thought that to obtain a ductile 
weld, a very mild steel rod—one that would produce a 
deposit of metal nearly free from carbon and manganese 
—was the chief requirement. Recent developments 
have been towards the production of a deposit possess- 
ing chemical and physical properties which approach 
those of the material to be joined. The progress made 
in recent years can be graphically represented by the 
results of tests on modern electrodes and on the earlier 
type. Recent Izod impact tests show an average 
value of approximately 35 foot-pounds for the modern 
electrode devised to suit present-day requirements in 
regard to main structural parts, while for the early 
electrode the corresponding figure was less than 10-foot 
pounds. It is now possible to obtain a much greater 
degree of ductility in deposited metal, a fact which in 
itself is a sufficient justification for considering the 
matter anew from the point of view of employing 
the process for parts of primary structural importance. 

There are a few skilled operators whose practical and 
technical knowledge and skill in handling their tools 
enable them to make a perfect weld for any class of 
material of which they have experience. That there 
will ever be a sufficient supply of such highly skilled 
operators for a large-scale commercial proposition is 
extremely doubtful. It is not available at present. 
Immediate development implies that methods be 
devised whereby operators of ordinary skill, working 
under shipyard conditions, shall be able to produce 
the quality of work which is essential to a sound job. 
Every operator should realise that he is melting and 
depositing another metal upon a molten surface, and 
that the physical properties of the resulting joint 
should resemble those of the material joined as much 
as possible. He should have sufficient knowledge of 
electrical plant to be able to carry out, accurately, the 
instructions of the electrode makers, sufficient skill to 
maintain the required arc and to deposit material at 
the proper speed, as well as such knowledge of tem- 
perature effects as will enable him to realise the value 
of small runs in aiding heat diffusion, of proper distri- 
bution of weld material in reducing distortion, and the 
need to adhere rigidly to the welding methods pre- 
scribed by overseers who should know more than he 
does. The supply of operators with this degree of 
skill is short of present requirements. As electric 
welding is likely to be one of the few trades which will 
provide a real outlet for skilled workmen, it does not 
seem to be too soon to develop training schools and 
certificates of competency which will satisfy an em- 
ployer that the skill of his employee keeps step with 
his requirements. 

Much of what follows may be regarded by the 
expert chemist, metallurgist, or electrician as common 
knowledge, but it may not be familiar to those about 
to use new “material” in shipbuilding. For that 
purpose it seems necessary to get away from the 


laboratory and get down to control of work done! 





by ordinary skilled workmen in shipyards and repairing 
shops, by methods based on results achieved by 
themselves. Investigations on this basis show that 
the key to sound work is proper relationship between 
current, size of electrode, mass of material adjacent 
to the joint, and rate of deposition from the electrode. 
It is not impracticable for workmen to control the 
electric current and to ascertain, by experiment, the 
best rate of deposition, i.e., to make and maintain 
the best length of “run” from a known length of 
electrode. This governs heat effects, assuming that 
the operator knows how to strike and maintain the 
proper arc, and makes it a fairly measurable factor 
in terms of mass of material welded. Particular 
methods for achieving best results may vary with 
each type of electrode, but, whether heavily coated 
or bare wire, the governing factor in the ductility 
and solidity of a weld is the art of depositing the 
correct amount of material in the number of inches 
which tests have proved to be correct. 

The importance of length of run in relation to the 
magnitude of temperature effects is made easily 
visible by taking two plates of the same thickness and 
depositing on one the same quantity of material in 
half the length of the deposit on the other. Perfect 
fusion at the corner of a triangular weld is a first 
essential, and experiments show that the possibility 
of bad fusion at the corner or bottom of a weld is 
accentuated by the use of too large an electrode. 
These facts support expert conclusions that the best 
length of run to be deposited from the average heavily 
coated 18-in. electrode can be specified, and that it 
should be experimentally determined for each type 
of electrode before use. On account of the heat effects 
already mentioned, the size of electrode must be 
related to the thinner of two sections welded together, 
and it would probably be an advantage if nothing 
larger than No. 8 electrodes were used for shipyard 
work which is to be subject to stress. Making a 
number of relatively long straight runs to build up a 
weld, and cleaning away all slag before one run is 
superimposed upon another, greatly facilitates judg- 
ment as to whether a weld is sound or not. 

In view of the probability that no fusion process can 
ever avoid all strain due to contraction, weld material 
which is also subject to alternating strains must be 
ductile to be durable. Weld material which shows 
16 per cent. elongation under test will probably pro- 
vide reasonable ductility in a joint, but however closely 
the specified tensile and elongation tests may approxi- 
mate to those of the steel to be joined, it does not 
necessarily follow that satisfactory tests of the relatively 
large masses of weld material needed for the preparation 
of a standard test piece, form a guarantee that an 
ordinary joint made with that material will possess 
all the characteristics of rolled steel. Whatever the 
result of the test of material, it is therefore necessary 
to carry out further tests to prove by conclusive 
“working ’’ examples and tests that the material is 
sufficiently ductile to withstand alternating strains 
when used in ordinary welds. The physical tests to 
be imposed on welded test pieces should therefore 
take account of this. It is not the proper business 
of a classification society to specify any particular 
electrode, current, &c., but it is possible to lay down 
regulations which will produce good shipyard welding, 
provided the workmen adhere rigidly to the conditions 
laid down in preparing the acceptance tests, and the 
acceptance tests themselves are made in the shipyard 
by shipyard operators. 

The great problem of distortion, however, has to 
be faced and overcome. Fortunately, experience has 
shown that it can be overcome by tactics similar to 
those adopted in riveting, even when surfaces of large 
area have to be welded, and that welding of curved 
surfaces can be carried out successfully after a ttle 
experience. It cannot be too strongly emphasised 
that practical and commercial success in the applica- 
tion of electric arc welding depends upon utilising the 
possibilities of fabrication before erection, over- 
coming the difficulties of erecting and holding up by 
new methods, and designing the structure so that 
arc welding is done in the easiest and therefore the 
best way. No joint in a main structural member 
should require to be welded overhead except for the 
reinforcing bead at the bottom of the butt weld— 
an arrangement which is quite within the possibilities 
of design. Bracket connections present problems in 
regard to which it may be mentioned that automatic 
spot-welders capable of dealing with plates up to } in. 
in thickness are so far developed as to present possible 
uses in the shipyard. 

The question of fitting or bringing together 
various fabricated portions of the hull, requires careful 
thought, and in this connection shipbuilders may 
learn something from bridge-builders. Possibly the 
oxy-acetylene burner can be usefully employed where 
one side of a part has been left full for fitting, 
i.e., there is an overlap, in which case the two edges 
are cut out with the burner so that they fit to the 
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required degree, and welding can then be done without 
further dressing of the edges. Inspection is the most 
important factor in the success or failure of electric 
welding, and, as the process of welding is continuous, 
a great responsibility is thrown upon the management 
of the shipyard in order to ensure rigidity in this 
essential. It has been stated that in some works 
there is one skilled inspector to every batch of six 
skilled operators, a fair indication of what must be 
faced until the number of trained men is such that the 
work can be relied upon in the same fashion and 
under the same degree of supervision as riveting. 

We have come to the conclusion that electric arc 
welding has reached a stage of development, both 
in regard to the composition of the electrodes and 
our knowledge of the methods which ensure good 


work, where conditions can be specified which permit | 


of ite use in the more important parts of the structure 
of a ship. 
prelude to its general adoption. Fortunately, there 
are in every ship many parts not subject to important 
strains, the application of electric welding to which 
will provide ample scope for the training of personnel, 
and for the development of sound practice in regard 
to the design of joints, the layout of the work, and its 
erection ; as well as for the creation of a really thorough 
system of inspection. If these opportunities be 
utilised, a future which includes a general application 


of electric welding to ship construction can be regarded | 


with confidence. 


5-H.P. MARINE MOTOR WITH 
REVERSING GEAR. 


Tue 5-h.p. “ Dominion” motor, manufactured by | 
Messrs. Brooke Marine Motors, Limited, Adrian Works, 
Lowestoft, has proved exceedingly popular for small 
oraft since its introduction in 1927. The motor, which 
is # two-cylinder model operating on petrol, has 
hitherto been somewhat heavy on account of its very 
sturdy design, and to meet the present demand for 
reduction in weight, the makers have introduced the 
modified model shown in the accompanying figure. 
The original engine was noteworthy in that the makers 
had found it to require the least service of any that 
they manufactured, and in order that this characteristic 
might be maintained, weight has only been cut down 
where this could be done without affecting reliability. 


The most obvious direction in which weight could be 
reduced was by the substitution of aluminium alloy for | 
cast-iron for the crank-case. On the original model, 
the upper half of the crank-ease and the cylinder block 
formed a single iron casting, and in order to substitute 
an aluminium alloy for the former, it has been necessary | 
to separate the two parts, as shown in the figure. Both 
halves of the crank-case are now manufactured from 
a silicon-aluminium alloy, and the cast-iron cylinder 
block is secured to the upper half by four }-in. studs. 
[t can thus be quickly removed complete with the | 
exhaust branch, tappet guides, and tappets. The valve | 
guides are now detachable, and the tappet guides can 
be removed by undoing two j-in. bolts. The tappet- 
adjusting nuts are made of sufficient size to prevent 
the tappets dropping through the guides during the 
process of removal. It is stated to be possible to take 
out the guides complete with tappets, and to replace 
them with a new set, in less than five minutes, and to 
remove the complete cylinder block in less than 10 
minutes. The motors were originally fitted with 
Fabroil spur wheels for driving the camshaft and 
magneto, but in the new model these have been | 
replaced by heavy duplex chains provided with an| 
adjusting device. The remaining parts of the unit | 
have not been materially altered. 


| 





' 
STANDARD SyMBOLs ror UsE In LLECTROTECHNICS.— 
The British Standards Institution has issued, as publication | 
No. 423-1931, a list of British Standard Letter Symbols 
for Use in Electrotechnics, which may be recommended | 
for careful consideration by teachers and students of elec- | 
trical subjects and particularly by authors of text-books | 
and papers on those subjects. Although a list of letter | 
symbols was published by the International Electrotech- | 
nical Commission as long ago as 1920, many writers still 
use their own symbols and abbreviations for electrical | 
unite and quantities, and it is for the purpose of securing | 
greater uniformity in this direction that the British Stan 
dard Letter Symbols have nc w been issued as a separate 
yublication, although many of them were included in the 
sritish Standard Glossary of Electrical Terms issued in 
1926 (B.8.8. No. 205). The standard letter symbols now 
issued are practically identical with those recommended 
by the International Electrotechnical Commission in 
L.E.C, Publication No. 27, although one or two changes 
have been made. It may be mentioned, however, that a | 
comprehensive British Standard List of Symbols and 
Abbreviations used in Engineering is at present in course | 
of = and the letter symbols here referred to 
will form part of the electrical section of the more ex- 
tensive list. Copies of Publication No. 423-1931 may be 
obtained from the Publications Department, British | 
Standards Institution, 28, Victoria-street, London, 8.W. 1, | 
price 2s. 2d., post free. 


Experience of a new technique is a necessary | 
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THE ALLGEMEINE ELEKTRICITATS 
GESELLSCHAFT IN 1931. 


Tue Annual Report of the Allgemeine Elektricitats 
Gesellschaft, Berlin, for the year ended September 30, 
1931, is not only interesting in itself, but may probably 
be considered as a reflection of the state of the German 
electrical industry as a whole. The company is 
primarily a “‘ heavy current ’’ concern and the greater 
part of its output is therefore utilised in other industries, 


}only a small part being made up of “ consumable ”’ 


goods. As new construction was practically non- 
existent and only the most urgent replacements were 
effected, it is hardly surprising to learn that during the 
year under review the turnover fell from 520,000,000 
marks to 370,000,000 marks, while the value of the 
contracts secured was 45 per cent. less than in 1929-30, 
about 20 per cent. of this total being accounted for by 
foreign orders. Considering the present condition of 


| the world’s trade, it seems unlikely that any early 


recovery will occur and, in fact, the fall is reported 
as still continuing. The company derived little 
advantage from the decrease in the price of raw mate- 
rials, as this was mainly passed on to the customer, 
though economies were effected by constant attention 
to the improvement of the product and the extended 
use of the results of development work. Nevertheless, 
the operating losses were considerable and certain 
items of expenditure, especially under the headings 
of taxation, insurance, and loan interest, greatly ham- 
pered the concern. 

The form in which the accounts are presented make 
analysis difficult, but we note that they were only 
balanced by making a draft of 19,306,129 marks on 
the reserve fund. On the other hand, the 7 per cent. 
and 64 per cent. American loans, which both stood at 
10,000,000 dols., have been reduced by 1,009,000 dols. 
and 3,875,000 dols., respectively. In spite of reduction 
in salaries and wages and the introduction of short- 
time, the financial crisis towards the end of the year 
made it necessary for the firm in their own interests 
to dispense with the services of a number of trusted 
employees, who had been with them for long periods, 
but it is hoped to be able to re-employ the greater 
number of these when conditions improve. 

As is well known, the Allgemeine Elektricitats 
Gesellschaft is interested in the operations of a number 
of other firms, and this interest was extended during 
the year. In conjunction with Siemens-Schuckert- 
werke, they took over the Maffei Schwartzkopff-Werke 
and increased their holding in the Bergmann Elektri- 
citéts-Werke. They also formed the Borsig Lokomo- 


| tiv-Werke G.m.b.H., in collaboration with A. Borsig 


G.m.b.H. This firm is stated in the Report to have 
obtained a quota of orders for locomotive construction 
from the German State Railways. The company is 
also interested in the Sachsenwerk Licht und Kraft 
A.-G., the Osram Gesellschaft, the Standard Elek- 
tricitats Gesellschaft, the Telefunken Gesellschaft and 
the Vereinigten Eisenbahn Signal-werke, all of whom 


| were adversely affected by the industrial conditions. 


On the other hand, the Transradio Aktiengesellschaft 


fir drahtlose Ubersee-Verkehr, and the Klangfilm | 
| Gesellschaft, were more successful. 

















Turning to the technical side, most of the turbines 
and turbo-alternators constructed were of moderate 
output only, and included a 5,000-kw. Ljungstrém 
turbine, which was the first unit made by the firm 
in conjunction with the Internationale Ljungstrém 
Turbinen-Union A.-G. A50,000-kw. set was, however, 
constructed for Russia and a 47,000-kw. set for the 
Mirkische Elektricitatswerk A.-G., together with a 
25,000-kw. unit for Constantinople. A number of 
older units were replaced by others working unde: 
improved steam conditions. The more widespread 
employment of back-pressure turbines is noted, while 
several large hydro-electric generators were manu 
factured for export. On the steam-raising side, 
an outstanding contract was for two pulverised-coal 
plants with a capacity of 100 tons per hour. These 
were installed in a Russian power station, and two 
similar units are under construction. In the trans- 
former factory a 100,000-kv.-a., 220/110/10-kv. unit 
was built, the capacity of the tertiary side being 
60,000 kv.-a. It is interesting to learn that the tank 
of this transformer is no larger than that of the earlier 
60,000-kv.-a. units. Owing to improvements in glass 
manufacture, it was possible to increase the current 
output of glass mercury rectifiers to 500 amperes, 
while a number of ironclad rectifiers with outputs up 


| to 4,000 amperes were also supplied. These had a 


12-phase connection, an arrangement which gives a 
better primary current curve and less wave ripple on 
the secondary side. The largest motor generator yet 
built by the firm was supplied to Russia. This con- 
sisted of a 10,000-kw. motor coupled to two 4,550-kw. 
direct-current generators. 

As regards transmission and distribution, a number 
of installations of gas blast and expansion circuit- 
breakers were carried out, and during the year a heavy 
current unit of the former pattern was developed. 
This has vertical poles, main contacts, which are not 
opened under current, being connected in parallel 
with the rupturing contacts. Current of over 1,000 
amperes can be dealt with in this way. Two installa- 
tions of hollow-core conductors with a cross-section ol 
165 sq. mm. and 210 sq. mm. respectively were com- 
pleted, the total length being 260 km. and the operating 
pressure 220 kv. Some 80 motors and trailer cars were 
supplied to the Berlin Underground Railway, while a 
number of shunting locomotives for the Bavarian Rail 
way were constructed. In addition, a not unsatisfactory 
number of orders were obtained for the electrical equip 
ment of Diesel-electric locomotives and rail-cars. 


REDUCTIONS IN THE Price or Exectric Lamps. 
Manufacturers of electric lamps, who are members of the 
Electric Lamp Manufacturers Association, announce 
that the price of their products will be reduced as fron 
March 1, 1932. In the case of the 25, 40, and 60 watt 
Pearl lamps, the decrease is Id., while the prices o! 
clear and opal lamps of the same size have been reduced 
by 2d. One-hundred-watt lamps of all patterns will be 
sold at 3d. less than heretofore. In making this announce 
ment, the General Electric Company state that it 1s im 
a measure due to the new import duties on foreign lamps. 
as a result of which they look forward to an increasing 
demand for their products. Similar reductions am 
being made by outside firms. 
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THE MASS PRODUCTION OF 
ELECTRIC INCANDESCENT LAMPS. 


Ir has often been remarked that the standardisa- 
tion of supply voltages would be of more value 
to the electrical manufacturer than that of fre- 
quencies. For while the latter is already causing a 
temporary demand for motors to replace those now 
in use, and will hereafter mean less varievy in the 





electrical details of these machines, the former | of anything in the way of mass-production methods | 
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large units, which are now finding increasing em- 
ployment in sound film studios, and have loadings 
up to as high as 10 kw. Between these extremes lie 
thousands of varieties of ratings, voltages and pat- 
terns, the number of which could be greatly reduced 
by the adoption of one standard supply pressure, 
even though such lamps as those used for motor- 
car headlights remained unaffected. Until that time 
| arrives it might, however, seem that the application 





Fig.1. 


PACKING MATERIAL 





dividing the output within the boundaries just 
given into two large classes. The greater part 
of the demand within these classes is for lamps 
which are intended for use on the higher group 
of voltages. It is still, however, necessary to 
produce 42 different types of lamps spread over 
six ratings and seven voltages, even if we exclude 
the relatively unimportant variation (from the purely 
manufacturing point of view) between pearl and 
clear bulbs, of which the former represent some 
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would not only immediately necessitate a wide- 
spread substitution of lamps and heating elements, 
but would subsequently enable the large number of 
different types, which are at present being produced, 
to be very materially limited. It would thus have 
economic effects, which would bring about reactions, 
favourable both to the manufacturer and the con- 
sumer. This applies with even greater force to lamps 
than to heating elements, because with the former 
Teal standardisation is still largely non-existent and 
very difficult to achieve. That this is true can be 
shown by pointing out that the term includes the 
—— lamps used in pocket torches and rated at 

® watts and, at the other end of the scale, the 











EXTERNAL VIEW OF 


Wemsciey Lamp Factory. 


would be hardly practicable, if not impossible, in 
spite of the fact that the total output of lamps in 
this country amounts to something of the order of 
100,000,000 per annum. The position, however, 


| 68 per cent. of the total output. If this difference 
|is included, the number of varieties is at once 
| doubled. In spite of this variety, for which time and 
|education are the only remedies, examination of 
‘all the facts showed that considerable advantages 
| were likely to be obtained with an organisation 
for the continuous output of lamps employing 
machines specially designed, and housed in a 
| building carefully adapted to facilitate the flow 
|and storage of both raw materials and finished 
| goods. It was a realisation of this fact, which 
| led the General Electric Company, when the manu- 
'facture of thermionic valves was imposed on 
|that of lamps, and it therefore became necessary 
|for them to extend their well-known works at 
Hammersmith, to build a new factory at which the 
| production of 15, 25, 40, 60, 75 and 100-watt lamps 
for pressures between 200 volts and 250 volts could 

| be concentrated. 
A site for this purpose contiguous to the com- 
| pany’s research laboratories and glassworks, was 
| selected at Wembley, Middlesex, and here a two- 
| storey building, 400 ft. long by 80 ft. wide, running 
| almost north and south, was erected. This build- 
|ing, of which a longitudinal section and plan and 
|an exterior view are given in Figs. 1 to 3, is a steel 
| framed brick panelled structure. The intermediate 
floors, which are supported on steel columns, 
spaced 20 ft. apart, carrying reinforced concrete 
joists, are formed of hollow fire-brick blocks. These 
|in the case of the manufacturing floor are sur- 
|faced with hardwood parquet, the others being 
| covered with granolithic cement. All the floors are 


|cambered, so that any water accidentally spilt, 
for example owing to the operation of a sprinkler, 
| will run to the sides, where drainage outlets are 


provided. A particularly interesting feature of the 


is not so bad as it appears. Roughly, half the | building is the roof construction. It was a funda- 


total demand is for lamps with the six ratings ot 
15, 25, 40, 60, 75 and 100 watts, though these have 


mental requirement of the general scheme that there 


|should be no obstruction on the top floor, even the 


to be manufactured for use on no less than 16/| lifts, staircases and cloakrooms being kept outside 
different supply pressures between 100 and 150 volts | the rectangle, as will be clear from the longitudinal 


|and 200 and 250 volts respectively. Moreover, in | section and plan and from the general view of the 


spite of the fact that manufacturers, both by | assembly floor given in Fig. 4, Plate XX. The root 
propaganda and by price reductions, have attempted | is carried by trusses which are mutually supporting, 


to secure a greater use of the pearl bulb, a certain 


and thus allowing both vertical members and 


section of the public still prefers clear glass, thus | horizontal ties to be eliminated. The result gives a 
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most agreeable sense of space and freedom, with, in 
addition, such obvious advantages as non-interfer- 








electrically into the walls of these shells, and finally 
| the glass and metal contact plates are inserted. 


plated with a coating of copper, so that the propor- 
| tions by weight in the finished product are 30 per 


ence with the lighting fixtures. The employment of | In addition, the glass required for the bulbs and | cent. copper and 70 per cent. nickel-steel. The com. 
this form of construction has been facilitated by in- | interiors of the lamps is made in the adjacent factory | posite rod thus formed, which is about 4 in. in 


stalling the main electrical wiring, as well as the gas, 
air and water pipes, under the floors, which they 
serve, and thence branching off upwards at frequent 


at Wembley, while the tungsten and molybdenum 
wires for the filaments and supports, respectively, 


| 
| 
are reduced from their ores and drawn at Hammer- 
| 


| diameter, is next gradually drawn down to the 
| required diameter through a series of dies, annealing 
taking place when required at intermediate stages ; 


intervals. The conductors, which are bare copper | smith, the copper-coated nickel-iron wire used for | finally, when the wire has attained its correct 
wires, are carried on porcelain insulators, and are | leading-in purposes being also produced at the | diameter, it is passed in turn through an oxidising 


caged in to prevent accidental contact from below, 
while the tappings to the individual machines are 
insulated cables and are run through holes in the 
floor. Gas, air at 4 lb. and 60 Ib. per square inch 
pressure, and water are supplied through pipes, which 
pass through the same holes. This lay-out is 
facilitated by the presence of the cellular floor, 
any brick in which can be removed without difficulty 
and an opening some 10 in. square thus obtained. 
Each exhausting machine provided with a 
separate vacuum pump. 

On the top floor of the building the headroom 
clear to the roof members is16 ft. and, as will be seen 
from Fig. 4, natural illumination is obtained not 
only through the north light roof, but through 
large windows, which form a greater part of the area 
of three of the walls. The result is that the use of 
artificial light for the finest work, has been very 
greatly reduced, even on the dullest day. On the 
working floor the artificial lighting installation 
consists of a number of 750-watt units, which are 
suspended 18 ft. above the floor level, and give a 
mean intensity of 12-foot candles. In the store 
rooms fixed units of 200 and 300-watts are used in 
the main gangways, while portable handlamps, 
hung from carriages running on overhead wires, 
are employed in the alleyways, which intersect the 
piles of stacked goods. 

As will be seen later, large amounts of gas are 
used in the various processes connected with the 
manufacture of the lamps, and considerable care 
has, therefore, been taken to secure free air move- 
ment. This has been effected mainly by the 
installation of eighty ventilating cowls, which are 
placed on the southerly slopes of the roof, and 
are capable, under normal conditions of renewing 
the air in the room 12 times an hour. These cowls 
automatically extract the vitiated air, which rises 
freely from below, while fresh air is admitted 
through a number of horizontally-hinged window 
panes, which open along their upper edges so as to 
minimise draughts. The heating installation con- 
sista of four oil-fired boilers, which are housed in 
the basement, and supplies roof pipes and radiators, 
which are fixed under all the windows. 

The necessary electrical energy is obtained from 
the North Metropolitan Power Supply Company’s 
system, through a sub-station at the northern end 
of the ground floor, where the incoming pressure is 
stepped down to 415 volts for internal distribution. 
Direct-current is supplied from two motor generators, 
the motors of which are designed to operate on a 
leading power factor of 0-4, thus enabling consider- 
able economies to be effected in the electricity 
account. Compressed air at the pressures of 4 lb. 
and 60 lb. per square inch is supplied by a small 
reciprocating compressor and two turbo-blowers, 
while the gas, which comes from the town mains, 
is passed through a pair of centrifugal boosters 
before being supplied to the machines. 

As has already been mentioned, the operations 
performed in the Wembley factory are confined to 
the mass production of the six most common types 
of lamp. It is not, however, entirely self contained, 
nor would it be economical to make it so, for the 
following reasons. Lamp manufacture comprises 
a number of processes, to carry out which very 
different times are required, while of the resulting 
products, very different quantities are absorbed 
in the finished article. 
standardisation, to which we have already drawn 
attention, renders it necessary to provide more 
accommodation for stocks than if the product 


is 


were entirely uniform. For economic reasons, | obtained, without any reduction in effectiveness, by | diameter. 
therefore, it has been found desirable to produce | using a combination of cheaper metals, and with | diameter in a series of tungsten carbide “ 


the brass bayonet caps at a factory in Chesterfield, 
which is jointly owned with other electrical com- 
panies. 


Moreover, the lack of | 


|same place. For the sake of completeness, these 
| processes may be briefly described. 

The bulbs are blown on a Westlake blowing 
machine, the daily output of which is 50,000 pieces. 
This machine, a view of which is given in Fig. 7, 
on Plate X XI. It comprises 12 units, each carrying 
|two arms, so that there are 24 arms in all. The 

| units are grouped round a central column and can be 
revolved, so that each in turn comes opposite the 
mouth of the furnace. At the end of each arm there 
is a ball mould and a cup mould with an opening 
on the underside. Each mould is divided into three 
parts, the top half being in one piece and the lower 

|in two pieces, the lower pieces being hinged to the 
top half. The arms work in pairs and as they are 
passed over the surface of the molten glass by the 
rotation of the machine, they move downward so 
that the moulds rest on the surface of the glass. 

The glass is drawn into the mould by suction and 
the arms are then withdrawn, the tail of glass drawn 
up from the glass tank being severed by a knife. 
As they are withdrawn from the furnace, the moulds 
register with a pair of blowing irons, when a small 
puff of air having been admitted to each of the 
| blanks, the spindles rotate, and successive puffs of 
air assist gravity to elongate the blanks, which 
are enclosed in split moulds and fully blown up 

| to the correct shape and dimensions. An essential 

|feature of the process is the rotation of the blub 
| being blown in a mould lined with a graphite 


composition so that all marks caused by the joints | 


|or the mould are eliminated. Finally, the finished 
| bulbs are discharged on to conveyor, while they are 
still yellow hot. They are next passed through 
an annealing furnace and, after being tested for 
soundness and shape, are washed and, if necessary, 
frosted internally. The last process is carried 
out in five stages on a machine, which is described 
in more detail below, the interior of the bulb 
being first sprayed with hydrofluoric acid, washed, 
again sprayed with acid, washed a second time, 
and finally dried. The first treatment with acid 
renders the glass surface extremely brittle, but the 
second rounds off the sharpness of the angles 
and restores the bulbs to their original strength. 
This plant is capable of dealing with 10,000 bulbs 
an hour. 

The rod and tube, which form two of the raw 
materials used in the manufacture of the filament 
support, are made of lead glass. In the manufac- 
ture of tube, glass flows from a furnace on to a 
rotating chrome-steel mandrel, down the centre 
of which a jet of air is forced. The tube thus 
formed is drawn-out and passes continuously 
along a 160-ft. runway, at the end of which it is 
cut off into 4-ft. lengths. After being gauged for 
diameter, the ends are gauged and the tubes are 
then made up into bundles for dispatch to the 
lamp works. The rod is produced on a similar 
machine. A view of the drawing machine is given 
in Fig. 16, on Plate XXII. 

As is well known, the leading-in wires, which form 
the connection between the filament and the 
external supply circuit, must be sealed into the 
evacuated or gas-filled bulb, and to ensure a gas- 
tight connection and to prevent breakage on 
heating, must have approximately the same coeffi- 
cient of expansion as the glass itself. For many 
years platinum was exclusively used for this pur- 
pose, and it is still employed on the very large 
| lamps, as its coefficient of expansion, and that of 
| glass, is practically the same. Recent researches 
| have, however, shown that the same result can be 





| consequent economic advantage. The wire now 
|generally used for this purpose is a copper-coated 


Here the shells forming the caps are|nickel-steel, which is produced in the following | 
manufactured from brass sheet on multiple presses | way :—A core of nickel-steel containing some 43 per | 
of standard pattern. The pins are then riveted | cent. of nickel is first prepared, and is then slowly ' 


furnace and a solution of potassium borate, so that 
|a flux which will facilitate its connection with the 
| glass at a later stage is deposited on it. The result 
jis styled a “red-platinum,” the coefficient of ex- 
| pansion of which is approximately the same as that 
| of the glass. 

| This wire is cut off into suitable lengths, one end 
of each length being then welded to a short length of 
| copper, which later forms the connection with the 
| sole plate in the bayonet cap. The other end of the 
| copper-nickel steel wire is similarly connected to a 
short length of nickel wire through which the current 
| is led to the filament proper and which also serves as 
a support for the latter. These lengths of three 
different materials are welded together by an oxy- 
| hydrogen flame in the machine illustrated in Fig. 8, 
| Plate XXI, which automatically feeds up the wires 
into the operating head and makes the two welds. 
The time during which the join is in contact with 
the flame is adjusted to correspond with the pro- 
| perties of the two metals. The end wires are then 
trimmed to length. 





The tungsten required for the filament and the 
molybdenum required for the supports are reduced 
\from their ores at the Hammersmith works. 
In the case of tungsten, the ore used is scheelite, 
or calcium tungstate, (CaWO,) which is imported 
from Australia and contains about 80 per cent. of 
|metallic tungsten. This is first ground to a fine 
powder and is then treated with hydrochloric acid, 
|so that impure tungstic oxide is formed. This 
| oxide is next dissolved in ammonia solution to give 
jammonium tungstate 5(NH,),0-12W0O,-5H,0, 
| which is syphoned off as a clear liquid and again 
| treated with hydrochloric acid, so that a much 
purer tungstic oxide is produced as crystals. These 
crystals are ground to powder and placed in metal 
boats, in which they are exposed in an electric 
furnace to a temperature of from 700 to 800 deg. C. in 
an atmosphere of hydrogen, so that the ore is reduced 
first to tungsten dioxide (WO,) and then to metallic 
tungsten. The series of processes used to produce 
the molybdenum, which is reduced from molybdenite 
is similar, and need not be described in detail. 

At this stage the tungsten is in the form of powder 
and is still very friable. To render it suitable 
for drawing into wire it is therefore divided into 
portions weighing about 150 grammes and is placed 
in steel moulds, -care being taken that it is evenly 
spread, so that there shall be no taper on the bar 
which is subsequently formed. The mould con- 
taining the powder is then placed in a press, where 
it is subjected to a pressure of 1,200 kg. per square 
centimetre, the result being a bar of metal which, 
though it can be handled, is still incapable of being 
drawn. The ductility necessary for the latter 
purpose is produced first by treating the bar in 
an electric furnace in an atmosphere of hydrogen 
at a temperature of about 1,200 deg. C., and then 
by bringing it up slowly to a temperature of about 
3,000 deg. C. in another furnace. In this second 
furnace the current is passed through the bar 
itself, which is suspended vertically, and to allow 
for the considerable shrinkage in its volume which 
occurs, a clip is fastened to its lower end which 
dips into a mercury bath. These sintered bars, 
after a further heating to a temperature of 1,500 
deg. C., are then swaged between rotating hammers. 
This operation is carried out in a number of stages, 
between each of which re-heating takes place, 
precautions being adopted to prevent oxidation. 
At the conclusion of the swaging the tungsten 





emerges in the form of a rod about 1 mm. in 
It is then drawn down to the required 
substitute 

and diamond dies, a bank of which is illustrated 
in Fig. 9, on Plate XXI, while the wire-drawing shop 
at the Hammersmith works is illustrated in Fig. 17, 
on Plate XXII. Sixty drawings are required to re- 
duce the original 1 mm. rod to a filament 0-015 mm. 
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in diameter. In passing, it may be remarked that a 
tungsten bar } in. square and 10 in. long can be 
drawn down to form 15 miles of filament of this 
diameter. At this stage, the diameter is checked 
by accurately cutting off a length of 200 mm. 
and weighing it in a torsion balance, as the wire is 
too fine;to allow its dimensions to be determined 
by ‘micrometer measurements. The importance 
of this operation may be illustrated by saying that 
in order that the average life of a batch of lamps 
shall exceed 1,000 hours at the specified efficiency, 





the filaments must be accurately round and must | 


Fra. 18. 


not vary in diameter by more than 0-5 per cent. 
The torsion balance is capable of a reproducible 
accuracy of 0-01 mg. and the tolerance allowed on 
the normal weight of any wire is about + 1-5 per 
cent. which, if the possible balance error is included, 
means a variation in the finest wires of + 3-5 per 
cent., or nearly + 2 per cent. in diameter. This) 
corresponds to a variation of only + 0-00001 in. 
from wire to wire. 

Returning now to the Wembley factory, it will | 
be seen from Fig. 2 that the filament and leading-in | 
wires are delivered to stores at the south end of | 
the assembly floor; after examination, they are 
passed to the adjacent coiling machines. This 
is an important process, since the subsequent 
performance of the lamp depends, to a very large 
extent, on the accuracy with which it is carried out. 
In a gasfilled lamp it is essential that the filament 
should be in the form of a fine helix, and that 
to secure uniformity in production considerable 
accuracy is necessary. This helix is produced in 
the machine shown diagrammatically in Fig. 19, 
annexed. In this, a hardened steel wire, which 
forms the mandrel, is drawn steadily off the drum A 
through a sapphire nozzle B, while the tungsten 
filament, which is carried on the bobbin C, is 
rotated round it. The speed at which these two 
operations take place must be maintained constant 
within very close limits, to prevent variation in the 
pitch of the coil. In coiling one fine wire on to 








another, the diameter of which is only three to five 
times as great, some stretching must take place, 
and the machine is designed so that the filament wire 
is wound on to the mandrel under constant tension. 
If this precaution were not taken, wires which 
were originally of the same diameter would yield 
filaments of different lumen and watt ratings, 
when operated at the same voltage, since stretching 
both reduces the filament diameter and increases 
the pitch between the turns of the helix. Further, 
spasmodic variations in the tension would cause local 
reductions in diameter, and give rise to hot-spots 
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in the finished lamp, which might lead to premature 
burn-outs. Ina 40-watt, 230-volt lamp, for instance, 
the distance between each turn must be 0-0005-in. 
within 1 per cent. Again, the hardness of the mandrel 
itself must be as far as possible uniform, since a cut 
0-00001-in. deep in a mandrel 0-005-in. in diameter, 
will reduce the length of the filament wound into 
it by about 0-5 per cent. The actual tolerance in 
the mandrel diameter should preferably be less 
than this exceedingly small quantity, since an 
error of 1 per cent. in the effective length of the 
filament introduces an error of 2 per cent. in the 
efficiency and of 0-5 per cent. in the consumption. 
On leaving the coiling machine, the filament with 
its mandrel, in lengths of about 100 ft., are 





passed through an electric furnace, where their 
temperature is raised to about 750 deg. C. in an 
atmosphere of hydrogen, the object being to anneal 
the tungsten, so that the filament will not easily 
be distorted when the mandrel is removed. They 
are next wound on to drums and passed through a 
machine, in which they are cut off into correct 
lengths. This operation must also be performed 
with great accuracy, since a 1 per cent. error in the 
length of the filaments introduces a similar error in 
the potential drop across the lamp. Actually, 
a tolerance of 0-5 per cent. is allowed. The 
short lengths produced in this way are then taken 
into the dissolving room which, as will be seen from 
Fig. 2, is situated in the extreme south-west corner 
of the shop. Here they are treated with hydro- 
chloric acid to dissolve the steel mandrel. Special 
care has been taken to ensure efficient ventilation 
in this portion of the factory. An air ejector system 
has been installed to remove the acid fumes, the 
result being an atmosphere of a purity which is not 
usually associated with this class of work. After 
the acid treatment, the filaments are washed with 
steam in a porcelain container, the steam being 
generated in a small boiler, which is supplied with 
distilled water to exclude any possibility of dissolved 
salts being entrained and deposited on the wire. 
During this operation the filaments are stacked on 
perforated porcelain trays, so that drainage is 
facilitated, while subsequently they are dried by 
being packed in porcelain pots, which are placed 
inacentrifuge. They are finally exposed to a current 
of hot air. 

In the case of lamps of very low ratings, 25 watt 
and less, the filaments are wound on molybdenum 
instead of steel mandrels in the same way as that 
just described. These mandrels are then dissolved 
out in nitric, instead of hydrochloric acid, the 
other processes being the same as in the case of the 
steel. It may be added that all the reagents used 
in this room are blown up from the loading plat- 
form at ground level by compressed air and 
are stored in stoneware jars. The completed 
filaments are next placed in molybdenum boats, 
and are treated in an electric furnace in an atmos- 
phere of hydrogen, where they are raised to a 
temperature of 1,200 deg. C., and are subsequently 
allowed to cool slowly in a water jacket. After an 
optical examination to check the length and to 
bring to light any inaccuracies in the pitch, they 
are stored in large test tubes, until they are required 
for mounting. 

Before describing that process, however, we must 
deal with the various stages in the manufacture of 
the glass supports. As has already been mentioned, 
the tubing and rod used for this purpose is produced 
in the adjacent glass works, where it is packed 
in bundles and stored on trays immediately 
after manufacture. As supplies are required in 
the lamp factory, the trays are transported by an 
electric truck to the stores on the ground floor of 
the latter, the position of which is shown in Fig. 1, 
and still on the trays, they are subsequently 
taken by a lift to the top floor where they are 
unloaded at the flanging machines, the position of 
which is marked in Fig.2. Each batch of glass dealt 
with in this way is sufficient for the manufacture 
of about 250,000 lamps. 

The first process in the production of the glass 
supports is the formation of a flange on one end of 
a length of tube. This is effected on flanging 
machines, into which lengths of the raw material 
of the form shown in Fig. 6 a on Plate XXI, 
are fed by hand. These machines a view of one 
of which is given in Fig. 10 on the same Plate, 
consist essentially of a capstan, which revolves 
about a vertical axis and round the periphery of 
which eight chucks are arranged. In the first 
position the bottom of the tube is heated to a 
sufficient temperature to allow it to be flanged out 
in the second position, by a rotating mechanism, 
which is similar in principle to a centrifugal governor. 
In the succeeding position, the flanged tube is allowed 
to drop down to a stop, which sets the length of the 
finished product. The tube is then slightly heated 
again at the point where the flanged piece is to 
be cut off from the length of tube, this operation 
being effected by two rotating steel knives. The 
flanges then slide down a chute and are picked up 
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by the teeth of a wheel revolving on a horizontal 
axis and passed through an annealing furnace. 
The output of this machine is about 1,200 flanges 
per hour. 
will be clear from Fig. 6 b. 


The flanges, glass supporting rod and leading-in | B ; : 
|fed by a conveyor into the washing machine, the 


ready-made from the Hammersmith works), are | Position of w hich is shown in Fig. 1, and a view of 


wires (the latter, as already explained, being supplied 


then assembled on a group of what are known as 
pinching machines, one of which is illustrated in 
Fig. 11, Plate XXI. These machines, which are 
automatic in operation, comprise a capstan round 
the circumference of which twenty-four jigs are 
mounted. This capstan does not rotate uniformly, 
but indexes one twenty-fourth of a revolution 
every three seconds. The machine is fed with the 
wires by hand, the flanged glass tubes being 
picked up from a hopper by an oscillating chute, 
down which they slide through a gate into the 
jigs. The glass rod by which the filament is sup- 
ported and the small glass tube through which 
the bulb is eventually exhausted are fed in through 
two similar chutes. As the machine moves 
through its first five positions, the component 
parts are assembled into their proper relationships, 
as shown in Fig. 6c, and the lower part of the 
flange and the top of the supporting rod are 
then gradually heated up by air-gas flames in the 
following fourteen positions, so that they become 
plastic enough for the glass to adhere to the 
leading-in wires. In the next three positions 
the lower part of the flange is pressed by metal 
moulds into a spatulate form, and the glass 
supporting-rod is fixed in position. While the glass 
is still molten, a puff of air is blown through the 
exhaust tube, so that a way is left through which 
the air can subsequently be withdrawn and, finally, 
the completed pinch, the appearance of which 
will be clear from Fig. 6 d, passes through several 
cooling positions before it leaves the machine. 

On the next set of machines, one of which is 
illustrated in Fig. 12, the lower end of the glass tube 
is heated in a pin-point flame and pressed into a 
small stud. While this stud is still soft, short 
lengths of molybdenum wire are inserted round 
about three-quarters of its periphery, are cut off 
to the correct length and are looped at the ends to 
receive the filament. At the same time the lower 
ends of the leading-in wires, which are now held 
in the pinch are bent outwards to their correct 
positions, as shown in Fig. 6e. The pinch and 
filament are then passed on special trays, so that 
they cannot make contact with each other, to a 
further series of benches, and along slides to an 
adjacent table, where operators engage the fila- 
ments, which have been treated in the way already 
described, in the supporting loops and clamp them 
into the hooks. At the present time, as shown 
in Fig. 5, on Plate XX, this process is largely 
effected by hand, but machines, consisting of sixteen 
or more heads, are now being installed in which the 
operation of inserting and looping the supports round 
the filaments and clamping the latter to the hooks, 
which have been formed on the, leading-in wires, 
will be carried out automatically. The filaments 
and their supports, the appearance of which will 
be clear from Fig. 6 f, are now ready for mounting 
in the bulbs and are taken to the machines employed 
for this purpose in the trays mentioned above, 
which, for purposes of transport, are enclosed in 
wheeled cupboards, 

Before describing this process we must, however, 
digress for a moment, and deal with the treatment 
of the bulbs themselves after they leave the glass 
factory. As has already been pointed out, the 
output of the bulb blowing machines is so much 
larger than present-day possibilities of consumption, 
that very large stocks must be accumulated if they 
are to be operated with that continuity which is 
essential to their efficiency. The conclusion was 
therefore reluctantly reached that no system of 
mechanical conveyance between the two factories 
would be justified, and that even to deliver the bulbs 
to a given point in the stores would be unsatisfactory, 
since this would still necessitate marshalling them 
by hand into the proper bays. The bulbs are there- 
fore packed into cardboard boxes at the glass works 
and are then loaded on to hand trucks, carrying 
about 4,000, which are wheeled to the ground floor 


The appearance of the finished flanges | 


| 


|end of a band conveyor which runs from about the 


of the lamp factory, where they are stored until 
they are required. The position of these stores 
is shown in Fig. 1. When a supply of bulbs is 
required, they are unpacked from the containers 
and placed neck downwards in batches in 70 on 


galvanised iron wire trays. These trays are then 


which is given in Fig. 18, on page 361, where they are 
exposed successively to jets of weak nitric acid and 
nearly boiling water, the nozzles through which these 
liquids are forced by compressed air being lifted well 
into the mouths of the bulbs. The latter are then 
allowed to drain and are dried by hot air and, still on 
the trays, are then automatically taken by a vertical 
chain elevator to the assembly floor and unloaded 
on to a roller track, from which they are transferred 
by hand to wheeled cages. This washing operation 
is necessary to remove the “bloom” from the 
inner surface of the glass bulb. This bloom consists 
of crystals of soda which, if left in position, would 
tend to oxidise the filaments, when the water of 
crystallisation was broken up by heat during use. 
It may be noted that greater standardisation of 
the product would have enabled the continuous 
conveyor system to be extended. As it is, the 
various operations have to be carried out inter- 
mittently, so that each machine can be supplied 
with the particular type of bulb it requires. 

The brass caps are also unpacked and filled with 
cement on this floor, the latter operation being 
carried out on a machine in which the correct 
amount of material is forced out through an annular 
valve by operating a pedal, so that it is distributed 
in a ring in the proper place just inside the open 
mouth of the cap. The filled caps are then piled on 
trays, which are placed on electric trucks, the latter 
being elevated to the top floor by a lift. This lift 
also handles the packing and other material, which, 
as will be seen from Fig. 2, is unloaded near the 


centre to the north end of the top floor. These 
trucks are of the jacking type and are capable of 
dealing with loads up to two tons. To obtain full 
advantage from their use, the goods are stored on 
platforms or in skips, under which the truck can be 
run and the loads raised clear of the floor. 

Reverting to the process of manufacture, the next 
step is the sealing of the filament and its supports 
into the bulb, the appearance of which at this stage 
is shown in Fig. 6g. This takes place on a number | 
of machines, which are arranged in lamp assembly | 
groups towards the north end of the top floor and 
on either side of the band conveyor. As will be 
gathered from Fig. 2, the mounted filaments, 





bulbs and caps are taken to the outer side of these 
groups, and, after the completion of the processes, | 
the finished product is loaded on to the conveyor. 
Sealing-in is actually effected on a series of semi- | 
automatic capstan machines with nine heads, the | 
general design of which, as will be clear from Fig. 13, 
Plate X XI, is similar to those which we have already | 
described. The operator first stamps the head of | 
each bulb with the appropriate voltage and wattage, | 
a silver salt being used for this purpose, and then | 
places it in a chuck, on which the filament and its | 
support have already been mounted. The assembly 
is then as shown in Fig. 6g. The neck of the bulb} 
is next heated by gas flames at a point level with | 
the flange on the inner tube, so that the two are | 
fused together, and while the glass is still plastic the | 
position of the filament is carefully checked and, 
if necessary, corrected for light centre. Finally, 
further heat is supplied until the glass of the neck | 
becomes quite soft and the excess is blown off | 
by a puff of air, leaving the bulb sealed and/| 
ready for the exhausting process, as shown in 
Fig 6 A. 

This operation, which is probably the most| 
important of all necessary in lamp production, is | 
effected on a capstan machine which is illustrated | 
in Fig. 14. This is fitted with 24 rubbered sockets, 
into which the exhaust stems of the lamps are fitted | 
by hand. These sockets are connected in turn | 
through a circular plate valve to a series of vacuum | 
pumps and to a reservoir from which the mixture of | 
nitrogen and argon, which forms the gas filling, is | 
supplied. The vacuum pumps reduce the pressure | 
to a few thousandth parts of a millimeter of mercury. 


During this process the bulb is passed through an 
oven, in which its temperature is raised to a few 
degrees below melting point, thus causing all the 
moisture and adsorbed gas to be driven off from the 
glass and its internal surface. The valves and 
connections used in this process demand very 
careful maintenance. After the bulbs have left 
the oven, and while they are still hot, they are 
filled with a mixture of nitrogen and argon, which 
is brought from Hammersmith in ordinary gas 
cylinders, the amount admitted being sufficient 
to give a pressure of about two-thirds of an atmos- 
phere when the lamp is cold. Finally, the exhaust 
tube is sealed off and the lamp passes on to the 
capping machine in the form shown in Fig. 6 j. 
This machine, which is illustrated in Fig. 15, is 
again of the capstan type. The lamps and loosely- 
secured caps are placed in it by hand on the first of 
48 peripherally-arranged jigs, after the ends of the 
leading-in wires have been threaded through the 
small holes in the caps as shown in Fig. 6k. During 
the first half-revolution of the capstan each lamp 

s below a series of gas flames, which gradually 
heat up the bakelite cement in the cap, while during 
the other half-revolution the ends of the leading-in 
wires are cut off flush with the contacts of the 
caps, the contacts are exposed to a blast of com- 
pressed air to remove any excess copper and a 
little soldering flux applied. Subsequently, a pellet 
of solder is fed on to each contact and made to flow 
by the application of electrically heated soldering 
irons. As soon as this solder has set, the lamp passes 
under a series of contacts, which apply a suitable 
voltage so that it lights up at its normal pressure. 
This constitutes the first practical test of the com- 
pleted lamp. The capping operation we have just 
described has to be carried out very carefully to 
comply with the British Standard specification and 
at its conclusion, the cap must be able to withstand 
a twisting force of 25 lb. applicd at a radius of 1 in. 
from its centre. It may be added that the output 
of the various assembling machines we have just 
described is of the order of 1,000 lamps per hour. 
The appearance of the finished lamp is shown in 
Fig. 6/1 and 6 m, the latter view illustrating the 
frosted bulb, which is coming more and more into 
common use. 

After a re-test, the finished lamps are delivered to 
the inner end of the assembly groups shown in 
Fig. 2, where they are made up into standard 
packages of 50 or 100, according to their size. They 
are next placed on the conveyor and taken to the 
extreme north end of the room where the packages 
are sealed down after a certain proportion of the 
contents have been selected for final checking. 
The packages are despatched by gravity chutes 
into the finished stockroom on the floor below, 
where they are marshalled on platforms according 
to type. The platforms are arranged so that 
they can be handled by the small non-mechanical 
jacking trucks, which distribute them to the appro- 
priate stock bays where accommodation is provided 
for some 5,000,000 lamps and their enclosing 
cartons. The same trucks and platforms are used 
to collect packages for conveyance to the south end 
of the stock room, whence they are delivered through 
gravity chutes to loading platforms for transport 
by either road or rail. 

From what has been said above it will be gathered 
that apart from the technical control of processes 
and materials, the major problems in organising 
the mass production of electric lamps centre round 
storage and transport, since overall economy can 
only be obtained by continuity of operation and 
the specialised machinery employed demands the 
uninterrupted supply of material and the equally 
prompt removal of the finished work. In this par- 
ticular case the widely different times required by 
the constituent processes introduce complications, 
and necessitate the provision of a great deal of stor- 
age accommodation, if the pace of the product as a 
whole is to be raised to that of the fastest machine. 
This difficulty will probably to some extent be 
corrected as the demand increases, and a further 
compensating feature is that the simple way in which 
the factory is designed makes it unlikely that any 
change in method or equipment will render it 
obsolete. Its present capacity is 25,000,000 lamps 
per annum, and this could be multiplied four times 
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by using the adjacent site which is now vacant for 
the erection of further buildings. 

In conclusion, we should like to thank Mr. G. 
Chelioti, works manager of the Osram-G.E.C. Lamp 
Works for his assistance in the preparation of this 
article. 


OF THE ELECTRON. 
+ On Saturday, March 12, Lord Rutherford, F.R.S., 
delivered at the Royal Institution the third lecture 
of his course on the above subject. 
He had, he said, given on the last occasion an 
account of the work on the cathode rays of a number 
of distinguished men, and shown how either from 


inadequate technique or a failure to appreciate the | 


full significance of their observations, many had 
failed to realise that they were really dealing with 
matter in a new state. Looking back on the record, 
he had described the work of Wiechert in 1897 and 
1898, and had reserved for the present occasion an 
account of the most important of the researches 
made in that wonderful year 1897: viz. those of 
Sir J. J. Thomson, whose experiments were in some 
respects more delicate than those of his contempo- 
raries, and who drew from them much more definite 
conclusions. Thomson solved the problem, in which 
Hertz had failed, of demonstrating and measuring 
the deflection of the cathode rays in an electrostatic 
field. Thomson used the arrangement represented 
in Fig. 2. The cathode rays generated at C were 
shot through slits in two diaphragms, A and B, in 
order to obtain a narrow parallel beam, and were then 
passed between the two plates D and E, which were 
connected up to opposite poles of a battery having 
an E.M.F. of 300 or 400 volts. The rays finally | 
impinged on the end of the tube which was coated 
with a phosphorescent body. With the plates | 
uncharged, the rays struck the centre of the tube | 
end at p, but by putting on the field they would be 
deflected either up or down, as at p', and this 
deflection could be measured. 

If the strength of the electrostatic field were 
represented by X then X was equal to the voltage 
between the plates divided by the distance of the 
plates apart. Any particles carrying a charge « 
passing between the plates would be subjected to a 
foree Xe. Thomson applied simultaneously a | 
magnetic field at right angles to the electrostatic 
field, which opposed the deflection due to the 
electrostatic field. The force which a magnetic 
field of intensity H exerted on a charged particle 
was equal to Hew where u denoted the speed of | 
flight. 

The two opposing fields were arranged to act over | 
the same length of flight and matters were adjusted | 
so that the particle was not deflected. In this 
case we had the relation X e = He u from which | 
the velocity of flight was given as u = x The| 
speed thus estimated proved to be about 5 that of 
light. 

In another series of experiments the curvature of | 
the path of the particles in a magnetic field was | 
observed. This was governed by the relation H p 


= — where p denoted the radius of curvature of | 
the path. | 

The ratio e/m was thus found. In a third series 
of experiments the heat generated when the particles | 
struck a target was measured and means were 
devised for counting the number of the particles | 
involved. The kinetic energy of each was equal to | 
= and by equating the aggregate kinetic energy 
of the whole number to the heat generated the value 
of m could be determined. 

By these experiments Thomson concluded that 
¢/m was about 10’ electro-magnetic units, and that 
the particles had a very small mass as compared 
with that of the hydrogen atom. He also showed 
that the nature of the particles was identical what- 
ever the nature of the residual gas or whatever 
metal was used for the cathode. 

His explanation of his results was, he said, founded | 
on a view long advocated by some chemists that all | 
the chemical atoms were built up of units of the | 
same kind. Prout had suggested that the unit | 
was the atom of hydrogen, but this view had proved 





untenable. But, ‘'homson proceeded, if for hydrogen 
we substituted a primordial corpuscle of very much 
smaller mass there was nothing impossible in the 
hypothesis. In intense electric fields he suggested, 
molecules were dissociated not into chemical 
atoms but into these primordial corpuscles. 

If these corpuscles entered into the structure of 
every atom they must have some configuration 
therein, and Thomson suggested it might be 
analogous to that observed in Miers’ experiments 
with floating magnets. 

The very clear conception thus put forward as 
to the nature and origin of the cathode rays was 
soon confirmed so strongly as to be generally 
accepted. 

There was still, however, some doubt as regards 
the minor details of the process by which they were 
generated, indeed, the phenomena inside a dis- 
charge tube were almost infinitely complicated. 
Apparently, however, the production of a steady 
stream of cathode rays was mainly due to the 
bombardment of the cathode by positively ionised 
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particles of the residual gas, which on colliding 
with the metal of the cathode, caused it to liberate 
electrons from its surface. These were then accele- 


be changed, and consequently the frequency of the 
light emitted. 

In this way, Lorentz accounted for the appear- 
ance of the two additional lines, and for their 
polarisation. He showed that the change in wave- 
length Ad would be given by the relation 


where c denoted the velocity of light. Accurate 


measurements of AA showed that the value of = 
7 


was the same as that found in the case of the 
cathode rays. This result strongly supported the 
view that the cathode rays were electrons, and that 
these electrons entered into the constitution of all 
atoms and further that many, if not all, of the lines 
in the spectra must be due to the motion of an 
electron within the atom. 

The so-called normal Zeeman effect was, as it 
chanced, the effect most rarely observed. It was 
the so-called abnormal Zeeman effect which was 
most common. In this case the line was not split 
up into a triplet by the magnetic field, but into 
more lines. Thus, one of the D lines of the sodium 
field gave rise to two additional lines on each side 
of the original, and in the case of the other D line, 
there were three on each side. 

Much careful work had been expended on the 


exact determination of the ratio ©. The best value 


m 
so far attained appeared to be 1-760 x 10" electro- 
magnetic units, from which the mass of the electron 


l 
1,839 that of the 


(at rest) was deduced as m, 
hydrogen atom. 

Hortz discovered that if a polished zinc plate 
were negatively charged and exposed to ultra- 
violet light, it lost its charge, whilst it kept it if 
the charge were positive. It thus became of 
interest to determine what the carriers were by 
which the charge was removed. Experiments by 
Lenard and J. J. Thomson showed that these had a 
mass which was about that found for the cathode 
particles. This observation of the liberation of 
electrons by the action of light had led to the 
development of extremely sensitive photo-electric 
cells. Other observations in which O. W. 
Richardson had played a pioneering part had 
proved that electrons were also liberated from 
hot wires. The effect, as Wehnelt had shown, 
was greatly increased by depositing on the wires, 
or plate, a speck of barium oxide. This phenome- 
non was now employed on an enormous scale in 
wireless valves. In the speaker’s laboratory these 
valves were now being used to rectify alternating 
potentials of 350,000 volts. 

By suitable means the stream of electrons liber- 
ated from a hot filament could be obtained in the 
form of a narrow beam which could then be sub- 
jected to magnetic forces. Some very remarkable 
results had been obtained in this way by Bruche 
in Germany, the research being undertaken in 
connection with the hypothesis that the delayed 
wireless echoes sometimes observed were due to 
reflection from a mass of electrons ejected by the 
sun and deflected by the magnetic field of the 


rated by the electrostatic field, which was very|earth. Some of the results observed by Bruche 


intense in the immediate neighbourhood of the 
cathode. 


were represented in Figs. 3 and 4. The earth was re- 


presented by a little spherical magnet or dipole, and 


A flood of light was thrown on the whole subject | the beam of rays could thus be diverted into most 
by the Zeeman effect, discovered in 1896. Faraday | complex forms, some of the simpler of which were 
had believed that a strong magnetic field ought to| shown in the figure. The hypothesis in question 
affect the vibrating system in the atom, to which! seemed to be confirmed by these experiments. 


the emission of light was due. He made experi- 
ments which were perfectly designed to demon- 


Tue Port or Apgen.—The Port of Aden, which is 


strate this, but the effect was so small as just not | administered by a Board of Trustees, affords safe accom- 
to be detected by the spectroscopes then available. | modation for vessels up to 33 ft. in draught. Vessels of 


deeper draught, however, can be handled by working with 


Using improved epectsonsopes, Zeeman showed that the tide, the mean range of ordinary spring tides being 
in a very strong magnetic field certain lines in the | §-7 ft. “According to the recently-issued Administration 
spectrum appeared to be tripled, and that each line | Report of the Aden Port Trust, the number of merchant 


of the triplet was polarised. This was known as the 


vessels of over 200 tons utilising the port, during the 
year ending March 31, 1931, was 1,445, aggregating 


normal Zeeman effect, and was explained by Lorentz | 5 785,616 tons, against 1,481 vessels and 6,155,019 tons 
on the assumption that the emission of light could | jn 1929-30 and 1,415 vessels and 5,757,187 tons in 1928- 


be regarded as due to a charge of electricity revolv- 


1929. These totals do not take into account vessels 


of less than 200 tons, engaged in local trade. Vessels 


ing in an orbit at a rate equal to the frequency of to the number of 333, with a recorded draught of 26 ft. 


the light emitted. 


By putting on a field, the} and upwards, entered the Port, as compared with 404 


curvature of the path followed could be altered just | in the previous twelve months; 22 of these ships had 


as was that of a cathode particle, and hence, accord- 


draughts ranging from 29 ft. to 32 ft. The deepening 
and extending of the approach channel and mooring 


ing to the direction of the rotation, the time taken | pasin, commenced on December 27, 1928, was completed 





by the moving charge to complete its circuit would | on December 24, 1930. 
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THE INSTITUTE OF METALS. 
(Concluded from page 339.) 

ConTINUING our report of the twenty-fourth 
annual general meeting of the Institute of Metals, 
held on March 9 and 10, at the Institution of 
Mechanical Engineers, St. James’ Park, London, we 
have now to deal with the final session on Thursday 
afternoon, March 10. The President, Sir Henry 
Fowler, occupied the Chair. 





Tue Pressure or Fiurpiry or ANNEALED 
METALS. 


The first paper on the agenda bore the title, 
“Observations on the Pressure of Fluidity of 
Annealed Metals.”” It was by Dr. Hugh O'Neill 
and Mr. H. Greenwood, and was placed before the 
meeting by Dr. O’Neill. The authors stated that 
a general examination of the results of different 
workers, obtained by certain deformation tests of 
metals, suggested that there were simple relations 
between such tests. Allowing for the fact that these 
results might not always be strictly comparable, it 
appeared nevertheless that there was an important 
fundamental static stress value (p) for a metal, 
which was aptly called its “ pressure of fluidity.” 
This stress was equal to: (a) The stress at which a 


loaded rigid punch would just steadily penetrate a | 


block of the metal. (b) The resistance to ball or 
cone indentation offered by the metal when fully 
cold-worked. (c) The true tensile stress which, 
theoretically would reduce a cylindrical tensile 
specimen down to zero diameter at fracture. (d) The 
mean true compressive stress which, under ideal 
conditions, would give 100 per cent. reduction of 
height of a cylindrical compression specimen. 
(e) The minimum pressure which just maintained 
extrusion of the metal through an orifice. The 
stress for any one of the above conditions of defor- 
mation could therefore be determined by an experi- 
ment made under any of the other conditions. 
Within the range examined, namely, from 3 to 
130 Brinell, the Brinell number of an annealed 
metal was approximately equal to half its pressure 
of fluidity. This might be of practical utility in 
determining the suitability of a metal or alloy for 
extrusion. 

The only speaker in the discussion, Mr. A. 8. E. 
Ackerman, recalled that, in 1923, he had published 
the results of some work on this subject. His 
first experiments had referred to the driving of piles 
in clay. With the object of separating the friction 
at the sides of the pile from the force at the top, he 
had narrowed down the sides of his piles while 
retaining the original cross-sectional area at the 
bottom. ‘The effects of applying loads to the tops 
of such piles had given interesting results* and 
he had followed this up by experiments on plastic 
metals, continuing afterwards on such materials as 
aluminium and copper. A brief reply was given by 
Dr. O'Neill and the meeting passed on to the next 
matter on the agenda. 


Tue Testing or CasTINGs. 


The remainder of the afternoon was devoted to a 
general discussion on “The Testing of Castings.” 
An opening address was given by Dr. W. Rosenhain 
and, in this, he confined his attention to specifica- 


inspection department was, in his opinion, of more 
value than the testing of either sand-cast or chill- 
cast bars as described in Dr. Rosenhain’s address. 
Unsatisfactory castings should immediately be sent 
back to the foundry. This procedure impressed 
upon the latter the necessity for using more care in 
subsequent castings of that particular type. 

Dr. G. Sachs stated that for the acceptance 
tests of castings, Dr. Rosenhain had recommended 
separately-cast test pieces, definitely emphasising 
that, in consequence, only the quality of the metal 
used for the casting was tested, and that, for the 
faults originating in the actual foundry practice 
and the construction of the mould, a suitable test 
was lacking. It must, unfortunately, be admitted 
that, in general foundry practice, this unsatis- 
factory method was employed because it was the 
cheapest and simplest. Moreover, it had the added 
advantage of permitting comparison with a standard 
figure, i.e., the strength of a standard test piece, 
for every alloy employed. In cases in which high 
demands on the quality of castings were made, 
however, the aim was, in some way, to test samples 
| taken from the casting itself. Projections on a 
| suitable portion of the casting, attached for their 
| whole length and afterwards sawn off, gave average 
|values and limits of variation which agreed 
approximately with those of the casting. The 
| position of these projections on the casting, and 
their dimensions and location in relation to the 
gate, chills, etc., were definitely fixed, and they were 
usually placed as near as possible to the most highly- 
stressed portion of the casting. This testing 
procedure was certainly more expensive, and its 
}evaluation required more consideration than did 
|the separately-cast test piece. Furthermore, it 
| was necessary, either to cast on a single casting a 
number of these projections or content oneself 
| with the average results given by a number of 
castings as a basis for judging the whole batch. 
| The Junkers Motor Works in Germany had regularly 
availed itself of this practice for some time past. 

Metallurgists, however, should not restrict them- 
selves solely to the discussion of a new form of 
acceptance test. The fact could not be overlooked 
that, more important than any acceptance test, 
was precise knowledge of the properties of the 
particular casting alloy involved. As much as 
possible of the phenomena taking place when the 
alloy freezes should be known ; only then had the 
breaking of a test piece any meaning. It had, 
indeed, been emphasised by Dr. Rosenhain that it 
was not possible to rely on the properties of simple 
test pieces in the case of unknown alloys. For 
cast, even more than for wrought metal, a single 
test piece was useless as evidence. Rigid standardi- 
sation of casting conditions did not alter this 
fundamentally. In castings, great variations in 
strength properties depended, to a far greater 
extent than in wrought metal, on local faults and 
structural defects, namely, draws, blowholes, 
fissures and slag inclusions. The tensile test, as 
distinct from many other tests, was very sensitive 
to these structural defects, and it appeared that, 
especially in a test piece cut from a casting, the 
existence of these defects was disclosed rather than 
the properties of the metal itself. His colleagues 
and himself had occasionally carried out investiga- 





| 








tion testing and control testing. He favoured the | tions, not on tensile test bars, but on special samples, 
adoption of a separately-cast test-piece, the use of | approximately similar geometrically to the castings. 
small samples cut from actual castings being reserved | The influence of chemical composition, casting 


for investigatory purposes. In conclusion, he 
discussed the value of tensile testing and the 
desirability of improving methods of testing in the 
interests both of the user and the manufacturer. 
We reprint Dr. Rosenhain’s contribution to the 
proceedings on page 383 of this week’s issue of 
ENGINEERING. 

The discussion was opened by Mr. J. B. Hoblyn, 
who stated that Dr. Rosenhain had made no 
mention of the time factor in the testing of castings. 
In a modern motor-car works it was often necessary 
to pass 200 back-axle castings in a week, and if each 
of these were weighed in air and afterwards in 
water, to determine their density, the time expended 
would be very great and quite unjustified. A 
thorough visual examination of the castings in the 


* See Enorverrnve, vol. oxi, page 7158 ( 1921) and exv, 
page 583 (1923) 


procedure and heat treatment were very similar 
|in the model and in the actual casting. The model 
| casting could be made in the laboratory and the 
| test results, subsequently obtained, applied to the 
| large casting. In this manner, good agreement with 
| actual practice had been obtained. 

Mr. A. H. Mundey pleaded for co-operation 
| between the designer of the casting and the metal- 
lurgist. Large numbers of castings had to be 
subjected to water or air pressure and this was a 
very searching test. Some years ago, a young 
colleague of his had been killed owing to the fracture 
of a casting under pressure during a test at-the 
Research Department, Woolwich. In die-casting 
work he had found it good procedure to weigh 
each casting as it came off the machine. Where 
necessary, castings were tested with high-pressure 
|air under warm water and a watch was kept for 





any bubbles which would indicate faults in the 
casting. Occasionally, castings pocketed core sand, 
and this subsequently gave rise to great trouble. 

The next speaker, Dr. G. Shearer, exhibited lantern 
slides showing diffraction patterns and spectro- 
grams of cast steels, with the object of amplifying 
Dr. Rosenhain’s remarks concerning the possibility 
of using X-rays in the testing of castings. Engineer 
Rear-Admiral Mark Rundle, who spoke next, stated 
that while separately-cast test pieces might possess 
advantages, it might be somewhat difficult for an 
inspector, in a busy foundry, to make sure that the 
test pieces he was examining applied to the appro- 
priate castings, especially if the castings and their 
accompanying test pieces were numerous. 

Mr. R. H. Harry Stanger said that he had found 
that there were times when one could afford to 
neglect the absolute letter of the specification if one 
were fairly sure of one’s material. Speaking as an 
inspector, he had always found foundrymen honest. 
He personally would much prefer the separately 
cast specimen to the cast-on specimen. A curious 
case of cast-on test pieces had come to his notice. 
The factory concerned had a world-wide reputation 
for good castings, yet the first batch of test-pieces 
had all failed ; a second batch had also all failed. 
Before going any further, one of the actual castings 
had been broken up and a test taken using the meta! 
from the casting. This had given absolutely 
satisfactory results, and, taking into account the 
reputation of the firm, the castings had been 
accepted. Nevertheless on inquiry it was found 
that a man had been seen straightening a bar 
of material on an anvil. On being asked what 
he was doing he replied that he was straighten- 
ing a test piece. The history of the test-pieces, 
which had failed, had then come out. The specimens 
were cast on the body of the castings; they were 
then stamped and were sawn off, only partly, 
finally being banged with hammers until they 
broke off. After being striightened on an anvil 
they hid gone forward as “ test pieces.” 

Mr. A. J. Murphy stated that, whereas few of the 
members present would dispute the fact that the 
separately-cast bar was preferable to the cast-on 
bar, in a wider field, there still existed the idea that 
a cast-on bar gave an indication of the quality of 
the metal. One defect of the cast-on bar was that 
it was often not possible to locate it in such a way 
as to ensure that it was adequately fed during 
solidification. Furthermore, the test-bar cavity 
might act as a trap for dirt. In the case of some 
castings it was not merely sufficient to eliminate 
the gas present ; it must be controlled. There were 
cases in which a satisfactory casting could not be 
made if the melt were entirely free from gas, and 
it could now be shown that an aluminium alloy 
could contain gas and yet give perfectly satisfactory 
chill castings. If, however, this particular material 
were tested by means of a bar cast in loose sand, it 
would be invariably rejected. This matter was of 
some importance as the British Standards Institu- 
tion was on the point of standardising the sand- 
cast bar for testing purposes. 

Mr. R. B. Deeley said that for the aluminium- 
silicon alloys a test bar separately cast in sand was 
absolutely essential, as in these alloys a certain 
amount of modification was obtained by chilling. 
The cast-on bar might seem to be particularly 
applicable in this case, but, as a matter of fact, 
it was no criterion of the properties of the casting, 
these varying over a much smaller range than did 
other aluminium alloys. The next speaker, Mr. A. 
Wragg, thought that there would still be difficulties 
if separately-cast test-pieces were generally adopted. 
Separately-cast test-pieces, poured in different 
foundries, would possess different properties owing 
to difference in foundry technique. There was 
also the difficulty of identification, i.e., of making 
sure that the test-piece was cast out of the same 
metal as the casting. Furthermore, numerous cast- 
ings might be made from a single ladle of metal, 
and he would like to know if the test-piece should 
be cast at the beginning, middle, or at the end of the 
pouring operation. 

Dr. D. H. Ingall said that unsoundness in castings 
might be due to cavities; non-metallic, and in 
some cases metallic, inclusions ; and bad structure 
caused by faulty design. There were one or two 














MARCH 25, 1932.] 


ENGINEERING. 


365 








methods of testing for unsoundness, and particu- 
larly porosity, which had not been mentioned. 
One of these was the dye-penetration process, 
petrol containing methylene blue or other dye being 
painted on one side of a casting, the other side 
being then examined to see if the dyed petrol was 
coming through. Another method was to prepare 
solution of alcohol and picric acid, or other highly 
coloured substance, paint it on the face of casting, 
wipe it off, and place the casting in a warm place 
to see if the yellow solution exuded from any cavity 
it might have penetrated. Yet another method 
was to subject a casting to high water pressure, 
using coloured water, and subsequently to section 
the casting to ascertain the amount of penetration 
of the coloured liquid. 

Mr. G. Mortimer was emphatic that the bar cast 
separately was superior to the cast-on bar. Although 
such a case had never come under his notice, it 
was just conceivable that a bar might be welded 
on to a casting so as to give the inspector the 
impression that it had been cast on at the time of 
the pouring of the casting. Castings could be 
tested for soundness in various ways. Sand- 
blasting them all over, for instance, did show up 
porous spots, sinks, draws, and open structures. 
He hoped no one would use the methylene-blue 
test suggested by Dr. Ingall, as it was too severe. 
If, say, an inside corner of a sump were painted 
with this solution, the blue colour appeared on the 
outside in a very short time and it was impossible 
to remove it. 

Mr. R. Genders referred to Dr. Rosenhain’s 
allusion to the difficulty of testing ductility. The 
measurement of small elongations on tensile test- 
pieces was admittedly unsatisfactory, but it was 
questionable whether the information to be gained 
from bend tests would be much more valuable. 
With relatively brittle materials, the total deflection 
of the bend test-piece, before fracture, was small 
and represented the sum of the elastic deflection, 
calculated to be of the order of 0-2 in. for a bar of 
aluminium 12 in. long and 0-5 in. square, and the 
smal] amount of permanent deformation undergone 
between the elastic limit and fracture. This perma- 
nent deformation, representing the measure of 
ductility in the test, was mainly localised, owing 
to the concentration of stress at the point of flexure, 
and was comparable with the local elongation which 
occurred in the immediate region of a tensile 
fracture. It was probable that the general elonga- 
tion, measured in the tensile test as a part of the 
total, was not reflected to the same extent in the 
bend test. Thus, the bend test, although apparently 
more sensitive, gave a measure which included 
elastic deformation and neglected a small amount 
of ductility which would be included in the tensile 
test. Thus, the addition of the bend test, to those 
already in use, should only be made when full 
investigation had provided proof of its value. 
On the other hand, the bend test had the advantage 
that the test could be made on the material as cast, 
without machining, and that difficulties caused by 
test-pieces fracturing at inconvenient positions 
were avoided. 

It seemed inevitable that any methods which 
might be found capable of determining the service- 
ability of castings would involve some elaboration 
of testing. It appeared essential that in any per- 
fected system of reception testing, each particular 
design of casting must, to some extent, be treated 
individually, apart from the mechanical tests on 
separately-cast bars which applied generally to 
govern the quality of the liquid metal. Density 
determinations were practicable with comparatively 
large masses, and measured with sufficient accuracy 
the total volume of any internal cavities. For infor- 
mation as to the number and disposition of the 
cavities, there was no more certain method than the 
X-ray shadow method, which was much superior 
to that of taking numerous sections. The art of 
X-ray manipulation had recently been developed to 
deal with castings of large size. It should accord- 
ingly be practicable for each design of casting 
required in numbers, to take trial castings for 
density and X-ray tests, and to arrive, without 
undue expense, at a pattern, complete with runners, 
ete., which would produce the best results under 


be specified. One of the most fruitful causes of 
defective castings was the tendency to save scrap 
and labour in trimming, at the expense of runners 
and risers. A certain firm of hydraulic engineers 
had experienced considerable trouble with steel 
castings some years ago, and had eventually found 
that the most successful founder used a weight of 
metal not less than twice that of the finished cast- 
ing. It would, of course, be undesirable to specify 
any such limits of working, and it might have 
been possible, by improved methods, to reduce 
considerably the weight of metal used. 

Mr. H. W. G. Hignett said that two different 
foundries might use very different methods and 
produce castings of equal quality. For efficient 
foundries, the average quality of a given casting, 
in a given alloy, should approximate to a constant. 
In the standard sand-cast test bar, in which certain 
details were definitely fixed, there was no oppor- 
tunity for adjustment, although this might be 
rendered advisable by a variation in factors which 
it would be impossible or impracticable to stan- 
dardise. For example, the heads and runners which 
gave the best results with a gun-metal, melted in a 
coke-fired furnace, would not do so when an oil- 
fired furnace was employed. It thus seemed that 
the test-bar, the casting conditions of which were 
left to the discretion of the founder to obtain the 
best possible figure for the particular alloy, would 
give results which were more constant, and, there- 
fore, more suitable for correlation with the properties 
of the casting. In some cases this bar would be 
chill-cast, in others sand-cast ; it would sometimes 
be cast vertically, sometimes horizontally, and with 
or without risers. The last speaker in the discussion, 
Mr. Gratebatch, illustrated his remarks by means of 
radiographs and showed that castings were indeed 
obtained which were sound and quite free from 
flaws. 

Dr. Rosenhain, in his reply, wished to emphasise 

that the subject of his address had been the testing 
of castings, and not the inspection of castings ; 
moreover, in order to keep the discussion within 
bounds he should have headed it the mechanical 
testing of castings. There had been, in the minds of 
certain of the members present, a confusion between 
foundry technique and the testing of castings. He 
wished to dissociate himself entirely from the 
suggestion made by Mr. Hignett. That a founder 
should be allowed to obtain the best results out of 
his metal, so that, by some means, he produced a 
good test piece out of indifferent metal, seemed to 
him to be quite untenable. In his opinion it was 
necessary to introduce a standard test bar obtained 
by standardised methods. Only by adopting such 
a procedure could comparable results be obtained 
by different foundries. In spite of what Mr. Genders 
had said, he still thought that the permanent deflec- 
tion obtained in the bend test was much easier to 
measure than the small extension of a tensile test 
piece. 
The President then thanked the authors of all the 
papers for their contributions and intimated that 
no others were down for discussion. The usual vote 
of thanks to the Institution of Mechanical Engineers 
for the accommodation they had kindly afforded 
for the meeting, terminated the proceedings. 


THE TRADE AND DEVELOPMENT 
OF MOROCCO. 


Any territory in which efforts made towards develop- 
ment are attended by uprisings of tribes must offer 
great difficulties to the administrators and colonisers. 
Such was the condition in Morocco for some years 
before the European War, and it continued throughout 
the duration of that upheaval, when few French troops 
could be spared for the preservation of order, and for 
some years after, until the unruly tribesmen were forced 
to acknowledge defeat. The State has three distinct 
components, namely, the district of Tangier, which is 
internationalised ; the northern zone, governed as a 
Spanish protectorate ; and the remainder—by far the 
most important from the standpoints of area, resources, 
population, and commerce—under the control of 
France. In discussing the trade experiences and possi- 
bilities of this North African region, it is, therefore, 
advisable to deal first with the French Zone. With a 
total population of about 5,000,000, mainly engaged 
in agricultural pursuits, this region might be con- 








turing countries. The general depression has hit the 
protectorate to an extent much less in magnitude 
than has been generally experienced elsewhere, and 
as was locally anticipated. It has caused, however, a 
serious check to the development of public works for 
irrigation, grain storage and other purposes, and all 
activities have had to be cut down to the limit of 
immediate essentials. This is much to be regretted, 
for the administration of the Zone, conducted on 
orthodox French methods, affords security and there is 
every indication of future prosperity. 

Small interest has seemingly been taken in this 
market by British manufactures and traders. This 
may have been due to the unsatisfactory position of 
shipping, or to a misapprehension regarding the tariff 
position. Actually the same import conditions apply 
to all countries. An ad valorem duty of 124 per cent. 
is enacted on French goods, as well as on British, and 
under the same treaty which provides for this the 
freedom of the markets from discrimination is assured. 
A recently issued report, entitled Economic Conditions 
in Morocco, 1930-1931, prepared by members of H.M. 
Consular Service for the Department of Overseas Trade, 
and published by H.M. Stationery Office at a price 
of 2s. net, affords much interesting information on 
the subject. From the section dealing with the 
French Zone, prepared by Mr. W. 8S. Edmunds and 
Mr. A. E. Watkinson, we learn that the United 
Kingdom has only 8-7 per cent. of the trade. The 
British imports are largely confined to cotton textiles. 
coal, constructional steel, railway rails, and petrol. 
No less than 55 per cent. of the imported coal is of 
British origin, and 47 per cent. of the coke arrives 
from the same source. Greatly improved demands 
were made during the year for British galvanised steel 
sheets. This resulted in the increase of the share in 
the market from 14 per cent. to 63 per cent. in a single 
year. There is also a good outlet for black corrugated 
sheets, but the French and Belgians can supply the 
requirements in steel rods, bars, tees, and angles for 
building construction at cheaper rates than United 
Kingdom producers. Sewing machines are almost 
entirely supplied by Great Britain. New markets are 
coming into existence which have not been exploited 
by British manufacturers. Port construction, electrical 
schemes, road-making and private building enterprise 
continue, but the demands for cement, constructional 
steel, and general equipment are met by manufac- 
turers on the Continent. The United Kingdom holds a 
very poor position in the trade in hydraulic machinery, 
internal-combustion engines, printing machinery, agri- 
cultural tractors, and electric generators. 

The boom in building, particularly in Casablanca, 
continues unabated. In the year 1930, buildings valued 
at 217,000,000 francs were erected, but between 
January and September of 1931, the permits for 
building covered no less a sum than 240,000,000 
francs. The initial programme of road development 
has now been completed. The scheme links up the 
coastal towns, connects the larger inland towns with 
the sea, and the Moroccan—Algerian road _ is finished. 
Railway developments are proceeding. At present a line 
is under construction from Fez to Oudjda and part of 
the track has been laid. Completion is expected 
by 1934. A line is being built to connect Saffi 
with Ben Guerir, the centre of important phosphate 
fields. 

Shipping is, rather remarkably, not a- sphere. in 
which British owners are making progress. Only 
13 per cent. of the total tonnage entering Moroccan 
ports flies the Red Ensign. This is considerably below 
the previous year’s return, while the vessels under all 
other flags show an increase. The trade of the ‘port: of 
Casablanca has increased from 200,000 tons in 1914, 
to 3,506,000 tons in 1930. Further works there are in 
progress, comprising the extension of the main jetty 
to a length of 2,750 m., to make possible the construc- 
tion of an outer port sheltered by a transverse sea-wall, 
and the provision of new quays, together with more 
equipment. A floating dock of 5,000 tons has been 
added to the port facilities. Smaller works are being 
undertaken at the other ports. 

The Spanish Zone of Morocco is of small area and 
is mainly mountainous. Its principal interest from 
an economic standpoint is the amount of money spent 
by the Spanish Government on public works, in the 
hope of opening up this naturally poor area. Practi- 
cally no other pioneer efforts have been made to 
develop the natural resources. Under present condi- 
tions the output of the iron-ore mires is much reduced. 
The imports are limited to the bare necessities of the 
district. Cotton piece goods constitute Great Britain’s 
main contribution, but trade is now being lost to others 
on the ground of price rather than associated quality. 
Most of the public works construction has now ceased. 
The region boasts the possession of a fine port at 
Ceuta, capable of accommodating liners of 20,000 tons, 
but it is designed for a greater service than can for 
long be anticipated. The completion of the harbour at 
Casablanca and the railway line from there to Fez has 
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now being made to improve the port. The main 
breakwater is 860 m. long (twice its size in 1928), a 
basin has been made, and work is proceeding on the 
erection of landing stages. 


LIGHT PETROL-ENGINED ROLLER. 

Tue light three-wheel petrol-engined roller illus- 
trated in Figs. 1 to 9 on this and the adjoining page, 
has a novelty of design which claims the engineer's 
attention, quite apart from questions of performance, 
ke. The machine is known as the Oxford Handy 
Roller, and is manufactured by Messrs. John Allen 
and Sons (Oxford), Limited, Cowley, Oxford, in two 
sizes of weights of 32 ewt. and 45 cwts. respectively. 
rhe latter size is the one dealt with in this account. 
Its general appearance is well seen in Fig. 1. 
engine is situated between and just in front of the 
back rollers, a position which brings its centre of gravity 
almost coincident, in a horizontal plane, with that of 
the rollers, and results in a high degree of stability. 
Chis property is demonstrated in Fig. 2, and is a useful 
one in connection with the rolling of grass banks and 
so forth. The machine may be tilted to an angle of 
60 deg. to the ground without overturning. The 
engine and transmission gear are shown in Fig. 3, 
but their general relation to the machine is best seen 
in Figs. 4, 5 and 6. The chassis consists of a steel 
tube of considerable diameter, which is shrunk into 
and otherwise secured to a casting forming the steering 
head at the front, and one housing the back axle and 
drive at the rear. This construction will be clear from 
Vig. 7. The tube is also utilised as the fuel tank. It 
holds 1} gallons, ample for a day’s work. A remov- 
able internal filter is provided. 

The engine is a horizontally-opposed twin-cylinder 
air-cooled four-stroke cycle engine of 600 c.c. capacity. 
The petrol consumption is approximately | gallon in 
6 hours, and the maximum speed is 3 m.p.h. The 
engine is, however, capable of being run within a wide 
range of revolutions and slow-rolling speeds as well as 
the quicker travelling speeds, are readily obtainable. 
A fan on the crankshaft, behind the starting handle. 
supplies a stream of air over the cylinders through the 
ducts seen in Fig. 3, immediately above the silencer. 
Magneto ignition is provided, and the carburettor is 
of the single-lever type with choke for easy starting. 
The induction pipe is exhaust heated and is provided 
with a regulator. The method of attaching the engine 
to the back axle casing is shown in Fig. 4. Engine 
lubrication is automatic. A built-in pump draws oil 
from a tank containing | quart, the amount delivered 
being adjustable and observable through a sight gauge. 
The oil consumption is approximately | gallon for 60 
hours’ running. Transmission is effected by means of 
the simple gear shown in Figs. 8 and 9. The engine shaft 
carries a pinion in constant mesh with a spur wheel. 
This wheel in turn drives another similar spur wheel, 
and the pair therefore rotate in opposite directions. 
At the back of each of them is bolted a friction roller 
which engages with the internal periphery of a large 
cast-iron drum attached to the second motion shaft 
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The spur wheels with their 
attached rollers are moun 
ted at the extremities of a 
rocking arm, the pivot of 
which is the centre of the 
driving pinion. 

The rocking arm is actu- 
ated by the operating lever, 
and, as the width 
the two friction rollers 
less than that of the internal 
diameter of the drum, it 
impossible for both rollers 
to be in contact with the 
drum at the same time. 
In the central position the 
gear is neutral. It will be 
clear, however, that the 
tilting of the rocking arm 
will cause one or other of 
the rollers to engage with 
the drum, which will then 
be driven so as to produce 
either forward reverse 
motion of the machine as 
the case may be. At first 
contact a gentle clutching 
action takes place, while, 
after engagement is effec 
ted, a self-retaining action 
comes into force and the 
rollers are maintained in , 
contact with the drum with sufficient friction to trans- | 
mit the drive required for the work in hand. The 
mechanism thus combines a self-regulating friction 
gear with a quick reverse motion. The second motion 
shaft carries a high-efficiency ground worm meshing 
with a large bronze worm wheel keyed to the back 
axle. The thrust of the worm in either direction is | 
taken by taper roller bearings, and both worm and 
wheel run in an oil bath in the back-axle casting. 
Both are accessible by the removal of a plate in each 
case. 

Steering is effected by worm and wheel, as shown in 
Fig. 1. The driver sits on a spring mounted saddle 
situated above the rear wheels, with his feet resting on 
the supports attached to the middle of the tube frame, 
so that they are clear of the engine. The control lever 
is at one side of the seat, and the brake lever, which 
provides both for service and parking, at the other. 
The overall dimensions of the roller are given in Fig. 6. 
The weight per lineal inch 86 Ib. on the front 
roller and 91 lb. on the rear rollers in the standard 
model. Wider rear wheels can be provided for rolling 
grass. Scrapers are fitted to all three rollers. Lubri- 
cation of the wheels by high-pressure grease gun. 
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Motor Roap VenHicte ReGIsTRATION.—Figures issued 
recently by the Ministry of Transport show that the 
number of new motor vehicles registered in Great Britain 
in January last was 21,804, compared with 22,860 in 
January, 1931 
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CAVITATION OF HYDRAULIC 
TURBINE RUNNERS. ~- 


Some interesting particulars have lately been pub- 
lished on the maintenance of the large hydrauli 
turbine runners of the 52,000-h.p. machines in the 
Queenston power-house of the Hydro-Electric Power 
These runners work under 4 
head of 294 ft., and it is found that by doing a certam 


amount of repairs in place they can be kept in service 


for about seven years, when they have to be removed 
for thorough overhaul. The pitted areas are repaired 
by electric welding. Although strength is a requife- 
ment, it is more important to obtain metal resistant 
to cavitation, and for this reason, after chipping out 
the pitted metal, the new is built up layer by layer. 
using a soft iron for the underlying layer, and flux- 
coated steel rod, of 60,000 Ib. per square inch ultimate 
strength, for the surface. After each layer is applied 
it is peened with an air hammer and peening tool. The 
object of this is to produce a more even surface for 
subsequent layers, to break up slag and oxidised 
coatings, and to work out the shrinkage stresses In the 
weld and prevent pulling or warping. In order to 
ensure proper welding, as opposed merely to dropping 
melted metal on the surface, the surfaces are side- 
welded—that is, the work is done on the face in the 
vertical position or nearly so, when dropped metal will 
simply roll off. The bond between the welded and 


‘ original metal must be very good, or fresh pitting may 
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Ku After each layer has ; the original metal, while the grinding marks could still 
F ‘ned it is ground and the next layer applied. 
inal grinding ’ 


be seen on the stainless steel. The repair in this case 


has to be very carefully performed in| was an area which had pitted to a depth of } in. in two 


years. While it is too early yet to give a final opinion, 


g and recent development has been the | the results are thus encouraging, and it is even suggested 


adopti . 
ption of stainless steel for the last two surface | that the development may lead to coating the entire 
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into Service, 


A runner repaired with this material put back 


after four months showed new pitting on 





surface of new runners of ordinary steel with this metal. 
When overhauling the runner, seal rings are also 
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built up to full dimensions by welding and then ground 
by a radial grinding machine. The cost of the small 
repairs made without dismantling, works out at about 
200 dols. per annum, while a general overhaul, once in 
seven years, costs 2,000 dols. The above information 
is given by Mr. A. 8. Robertson, operating superinten- 
dent of the Queenston Generating Station, in the Hydro- 
Electric Commission’s Bulletin; further interesting 
facts were given in a paper read recently before the 
Toronto Section of the American Institute of Electrical 
Engineers. 


GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
The total amount of electricity generated by authorised 
undertakers in Great Britain during the first two months 
of 1932 was 2,295,000,000 units as compared with 
2,155,000,000 units during the corresponding period of 
1931, representing an increase of 6-5 per cent. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 350.) 

In our issue of last week we carried our report 
of the Annual Spring Meeting of the Institution of 
Naval Architects to the end of the discussion follow- 
ing the first paper read on Wednesday, March 16. 
The remaining proceedings on that day covered the 
reading and discussion of a paper, entitled “A 
Maier and Normal Form Comparison and Tank 
Results,” by Mr. W. J. Lovett and Mr. E. H. 
Smith. This was intended to cast some further 
light on the controversies raised on this subject at 
last year’s spring meeting, but as the discussion, 
carried on with some acerbity, proved, it only inten- 
sified them. An opportunity having been presented 
to Messrs. Workman, Clark (1928), Limited, during 
the past year, of investigating the characteristics 
of the two forms of hull design for a single-screw 
ship, this firm approached Messrs. Maier Schiffsform 
Verwertungesellschaft for a body plan of a Maier 
form ship to certain dimensions. A plan of normal 
form was supplied by Messrs. Workman Clark, and 
models made from the two plans were tested in the 
Alfred Yarrow Tank, together with a third model 
made to a design by the Tank Authorities. As 
none of the three organisations concerned would 
allow plans to be published, the paper does not 
contain any, and is, so far, incomplete. A consider- 
able number of members took part in the discussion, 
and, as opinions were freely expressed on the one 


This left more space for ballast and the practice 
would be continued in any future ships. He had 
not been struck by the pulverised fuel installations 
he had seen on ships, and it seemed strange that the 
best bunker coal was bought for them instead of 
the cheapest smalls. He apprehended some liability 
to breakdown in the installations if used on vessels 
engaged on the Atlantic trade. The paper appeared 
to advocate high propeller speeds and fine lines for 
vessels, but his own experience was that running 
propellers at over 70 r.p.m. resulted in great loss 
of speed in bad weather. Ships should be designed 
for average and not for particular conditions. There 
did not seem to be any objection to going up to 
piston speeds of 800 ft. per minute, but for anything 
higher than that the cost of the engines increased, 
a point being reached when the gain from the 
longer stroke was not worth the money spent on it, 
to say nothing of the greater head room required 
for the engines. 

According to the paper, 57-5 per cent. of British 
owned tonnage was less than 3,000 h.p. This was 
mostly engaged in miscellaneous work under all 
sorts of conditions, the vessels above 3,000 h.p. 
being generally for special and defined trades. 
The tramp steamer required to have plain sub- 
stantial machinery, and he could not agree that the 
duplication of auxiliaries and similar refinements 
would be beneficial. For one thing, the engine- 
room staff on the tramp steamer was much less 
permanent than on the liner class, while the 
provision of an alternative piece of apparatus in 





hand that the results described were inconclusive, 
and, on the other, that they were definite, while 
the paper lacked fundamental information con- 
cerning the models tested, it does not seem that 
any useful purpose would be served by publishing 
either the paper or the discussion. The Annual 
Dinner was held on the evening of the same day. 


Fue. ror Mercuant Suiprs. 


At the morning session of Thursday, March 17, 
the first paper was presented by Mr. John John- 
son. It was entitled “ Fuel for Merchant Ships,” 
and will be found, in abridged form, on page 340 
ante, and page 385 of the present issue. 

The discussion was opened by the Rt. Hon. Lord | 
Weir, who said that the paper was of national im- | 
portance as it concerned the future of about 20 per | 
cent. of the coal output of this country. Two major | 
problems confronted the shipowner, viz., what fuel | 
to use and how best to use it, and these were further 
complicated by the fact that there existed two | 
alternative fuels and systems. Mr. Johnson had | 
made a fair and dispassionate review of these, but | 
it might be remarked that there was an essential | 
difference between the prices of coal and oil, in 
that the former had, through the long use of coal as 
fuel, become fairly stabilised. The newer fuel, oil, 
on the contrary fluctuated in price. It would 
puzzle experts to predict the price of oil for the | 
next seven years, for example, though such a| 
figure would simplify the problem very considerably. 
Whatever fuel might be used in merchant ships, 
it was admitted that warships must continue to be 
operated on oil. It would appear that marine 
engineers had struggled hard to produce larger and | 
larger Diesel engines, but it would seem wise to 
give attention to a suggestion made by Mr. H. R. 
Ricardo, in his third lecture on Diesel engines 
delivered before the Royal Society of Arts on| 
December 7, 1931*. In this lecture, Mr. Ricardo | 
advocated the employment of a number of small | 
high-speed Diesel engines in preference to a single 
large slow-running unit of high power. 

Mr. R. 8. Dalgliest said that the paper seemed 
to have been written from the liner point of view, 
though tramp steamers had been mentioned. His | 
own concern was with the latter class of vessel, and 
he was able to say that fuel prices for tramp steamers | 
and liners differed considerably. The quality of 
oil supplied to the tramp steamer also varied 
greatly from port to port, and this was a trouble- 
some matter, particularly if the double-bottoms | 
were used as bunkers. On some of his Diesel- 
engined ships he had had four thwart-ship tanks 
constructed, each holding 200 tons of oil, as bunkers. | 


See Enoreerino, vol. oxxxii, page 7647 (1931) 


case one went wrong tended to make the men 
careless. A cause of low efficiency in the small 
| ship was the fitting of 10-knot to 10}-knot machinery 
in hulls of which the propeller efficiency was about 
| 9} knots, and then attempting to drive the vessels 
|at 10 knots or 104 knots when freights were high. 
| When freights were low, the ships were driven at 
| something under 9 knots with great loss of efficiency. 
| Mr. Dalgliesh then said he had some figures which 
|might prove of interest. About seven years ago 
|he had four ships built all of the same displace- 
;ment, block coefficient, &«. Two of them had 
| triple expansion steam engines and two had Diesel 
jengines. The steamers worked all over the world, 
but the motor ships were kept in the Pacific. The 
running costs were as follows :— 


Steamers Motorships. 


Days on voyages 
Steaming 1,520-5 1,514 1,036 791 
Port . 086-5 904 595 351 

Days on Time Charter— 

Steaming 36 606 931 
Port ee . 438 261 412 


Total days in commission | 2,507 °0 2,497 2,498 2,485 


Total mileage 314,214 | 329,867 320,839 | 382,670 
Average speed 
Per day 206- 
Per hour - . 
Fuel consumed 
At sea 
In port 


195-3 222 
: 9-25 


47,051 | 45,664 12,150 2,742 
3,305 3,171 428 381 


12,578 


50,356 48,735 


13,123 


Total tons 
Average fuel consumption 
Atsea . .. tons 30-9 
In port : - 3-35 
Cost of fuel consumed 
Per mile 


20-6 7-4 
3-35 5 0-5 


Bs. 1jd. | Be. 1d. 


Per 100 miles 

Per day at sea 32 3 t 

Per day in port j 4 0 

Total ‘ : 

Average cost per day- 
Lubrication pe 
Cylinder Lubrication . 
Comp. Lubrication. _— 

Average cost of fuel per 

ton- 
At sea 
In port 


6s. Od. | 158. ’ 
7d. 8s. 7d. | 98. 2d. 
28. 34d. | 38. 3d. 


The steamers had three boilers, coal fired. The | 


motor ships had all electric auxiliaries. The cost 
of running the motor ships over the steamers, on 
account of extra insurance on value was about 31. 
per day. The repairs to Diesel engines were twice 
the cost of steam engines per day, and No. | survey 
cost three times as much. Taking all the figures 
into account the result was, after allowing 4 per 
cent. depreciation, that the motor ships were the 
better investment. The ideal place for motor ships 
was the Pacific, on account of the cheap oil on the 


Californian coast. It was, he thought, wrong to 
fix export coal prices ; as it was, the home consumer 
paid from 2s. 6d. to 3s. 6d. per ton over export 
prices, and publication of the figures benefited 
foreign competitors. He was of opinion that 
Part I of the Coal Mines Act should be rescinded and 
it could not be realised soon enough that trade and 
commerce could not be conducted by Act of Parlia- 
ment. 

Mr. L. J. Le Mesurier questioned the fuel consump. 
tion figures for the B and C class ships. The Diese] 
figures were, he thought, based on incorrect data, 
and the steamship figure of 0-53 Ib. of oil per shaft 
horse-power per hour was based on the Duchess of 
Bedford figure of 0-57 lb., corrected for higher 
pressures and superheats. The supporters of electric 
transmission and the geared drive seemed to consider 
the power readings on which the Duchess of Bedford 
figure was based, to be too high. He thought the 
machinery for the 2,000-h.p. C class ship was quite 
unorthodox and not simple or robust enough to 
stand much casual treatment. The coal con- 
sumption was taken at 1-0 lb. per shaft horse. 
power per hour, and the corresponding Diesel ship 
at 0-39 lb. Mr. Dalgliesh had just quoted a con- 
sumption of 30-9 tons of coal per day in a steamer 
as against 7-4 tons of oil for a motor ship of the 
same dimensions. On this basis Mr. Johnson’s coal 
consumption would have to be reduced to 20 tons 
per day, which would not be easy. He was also 
in doubt about the weights given in the paper. 
For the class B ship, 1,025 tons was given for the 
Diesel machinery and for the steam installation 
700 tons. The weight of a Diesel engine of the power 
and speed mentioned should not be more than 400 
tons. This left a balance of 625 tons for the 
auxiliaries, shafting, &c., which did not seem to 
square with the total of 700 tons for the steam 
machinery. Figs. 2 and 3 showed the Diesel ship 
to be equipped with three apparently quite large 
Diesel generators, whereas in the steamship there 
were two smaller generators and a steam turbo- 
generator. The same generators should be used in 
each case as duties when in harbour determined the 
load. The space allowed for the Diesel machinery 
appeared to be more generous than was necessary. 

Mr. W. J. Drummond said he doubted whether 
liquid fuel could be produced economically from 
coal. It might involve a national subsidy. There 
was general knowledge as to the amount of coal 
raised in the United Kingdom, but it was not so 
generally recognised that 10 per cent. of the popula- 
tion depended for their livelihood on the production 
of coal and a larger amount was indirectly con- 
cerned. In the last few years the processes of coal 
preparation had become highly specialised, and 
some large mining companies provided 30 or more 
different grades of coal. Users of coal on shore 
took advantage of this preparation, but marine 
consumers seemed usually to demand ordinary 
types. Improvement had been so rapid on shore 
that a plant of ten years old was already out of 
|date. Shipowners should take advantage of this 
| development and should see what could be done in 
| the way of co-operation with the mining industry 
and engineers. 

Mr. G. Clephan agreed that the prospects of 
obtaining fuel oil from coal were not good. Low 
temperature carbonisation plants were not really 
far enough developed to be a commercial success, 
while the process suffered both from high initial 
cost and the difficulty of disposing of the residuals, 
Coalite and so forth. Not very much real differ- 
ence in coal and oil prices was apparent from the 
figures given in the paper, and there was little 
prospect of a reduction in the price of coal in the 
immediate future. Provided, however, that wages 
remained at the present level and no more res- 
trictive legislation was introduced, there was every 
| prospect that the cost of production would be 
reduced within the next five years due to the 
rapid advance in mechanical methods of mining. 

A feature attending modern methods was that 
the quality of the coal supplied could be mde 
more uniform. Shipowners should realise this, 
|especially in connection with pulverising equlp- 
ment. It was a mistake to assume that ordinary 
supplies were suitable for this. He thought it 
would be best to crush the coal for such bunkers to 
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say about 1 in. and then dry-cleanit. There would 
be then no danger of the presence of tramp metal, 
the coal would be free from moisture, and the ash 
contents could be reduced to about 1 per cent. or 
2 per cent. A demand for bunker coal to analysis 
would stimulate the suppliers. Costs could be re- 
duced by the improvement of bunkering appliances. 
If crushed coal were supplied, it could be delivered 
to the bunkers either by air suction or pressure 
plant ; this would render coaling a cleaner and a 
quicker operation. 

Sir John H. Biles, after a review of earlier papers 
dealing with similar subjects, pointed out that 
Mr. Dalgliesh’s figures were not quite pertinent, as 
in making comparisons between steam and Diesel 
machinery, modern installations, and not the older 
triple-expansion engines at only moderate pressures, 
should be taken. From experience on committees 
concerned with fuel he had come to the conclusion 
that the question of coal as a marine fuel was really 
one which concerned the mine-owner more than 
the shipowner. The position was complicated by 
the instability of oil prices ; thus, since Sir Charles 
Parsons had iniugurated an era of high pressures, 
the cost of oil had fallen greatly, and there was 
always a possibility that it might go still lower. 

Mr. A. C. Hardy said he had found more practical 
information regarding steam practice in the paper 
than in any published since the marine motor had 
reached practical development, but he thought the 
machinery of the proposed steamships on which 
comparisons with motorships were based, were so 
ultra-modern as to make the latter theoretical. A 
yood case had been made for the retention of coal, and 
everyone with the national interests at heart would 
appreciate the attitude taken up in the paper. At 
the same time, it should not be overlooked that 
although the mining industry had suffered by the 
introduction of oil as fuel, a complementary oil 
industry had grown up; and, of the sums expended 
on new pipe lines, oil tankers, storage depots, petrol 
stations, buildings and all the accessories connected 
with oil, a large proportion had found its way to 
thiscountry. Moreover, the amount of oil imported 
was relatively small compared with the quantity of 
coal exported. 

Sir Eustace T. d’Eyncourt pointed out how great a 
change had taken place in the relative positions of 
steam and Diesel machinery since the latter was 
introduced. Early Diesel engines were able to show 
a large saving, viz., about 50 per cent., in fuel 
over the steam engine, and though they had involved 
extra cost in view of their greater weight, more 
highly trained personnel, &c., this was of compara- 
tively little moment in view of the decreased 
running costs. This extra first cost had altered 
very little as the Diesel engine developed, and any 
reduction in fuel consumption was also very small. 
On the other hand, the running costs of steam 
machinery had come down considerably, and its 
fuel consumption, instead of being 100 per cent. 
above Diesel machinery, was now only some 20 per 
cent. above it. There was further reduction 
possible, which improved the outlook for steam. 
He thought Mr. Johnson had stretched certain 
points in favour of the Diesel engine. 

Mr. W. A. Woodeson dealt with the subject of 
pulverised fuel. Marine installations had been 
handicapped by the too optimistic view taken at 
first. Initial difficulties should have been antici- 
pated. A more level view was now prevalent. and 
there were over 20 vessels fitted to burn pulverised 
coal, and from which definite results were available. 
Mechanical stokers had been mentioned in the 
paper, but the desirability of being able to make a 
rapid change-over from coal to oil, or vice versa, 
pointed to pulverised-coal plant as the best solution 
for this problem. The use of pulverised fuel at sea 
had passed the experimental stage, and it seemed 
to him to be a necessary corollary to high-pressure 
steam, from its flexibility and other characteristics. 
Some figures of typical performances on pulverised- 
fuel-using vessels might be of interest. In a 5,276- 
ton collier, with two single-ended Scotch boilers, 
the average fuel consumption for all purposes over 
4 period of fourteen months was 1-2 lb. per hour per 
indicated horse-power. In another vessel, of 5,887 
‘ons, also fitted with single-ended Scotch boilers, 
the fuel for all purposes worked out at 1-23 Ib. per 


indicated horse-power per hour. This meant that 
73 h.p. was generated per ton of coal as against 
from 62 to 65 shaft horse-power in sister ships with 
hand-fired boilers. A third example was that of a 
4,633-ton ship, with three single-ended boilers, of 
which two were fired by pulverised coal and one 
was hand-fired. The saving of coal over that 
consumed when all three boilers were hand-fired 
amounted to between 14 per cent. and 15 per cent. 
These figures were not taken under test conditions, 
but were obtained from ordinary working. 

Mr. Johnson, in a brief reply, said he wished to 
acknowledge the help he had received in the pre- 
paration of his paper from his colleagues of the 
Canadian Pacific Steamships. As to Mr. Dalgliesh’s 
remarks regarding simple engine-rooms, he felt 
unable to agree that the tramp steamer should be 
governed by the conditions of twenty years ago. 
Mr. Le Mesurier had challenged some of his figures, 
and in reply he would say that his sources of infor- 
mation were all accessible and could be verified, 
while he would, moreover, be willing to amplify 
them. 

The President, in closing the discussion, said that 
one point in connection with coal supplies had not 
been mentioned. It could not be overlooked that 
the price of coal was not determined by the 
industry itself acting competitively, but was, in 
effect, dictated by trades unions acting through 
Parliament. 

Tue Erricrency oF SMALL VESSELS. 

The second paper, presented by Mr. G. A. Brown 
and entitled ‘Recent Improvements in the Efficiency 
cf Small Vessels,” dealt with economies effected 
in the operation of vessels from 75 ft. to 250 ft. 
long by improvements in both hull and machinery 
design. By adopting a well-formed cruiser stern 
the power required could be reduced by about 24 per 
cent., while a further saving of about 8 per cent. 
could be made by fitting a balanced double plate 
rudder and placing the trailing edge of the propeller 
a few inches clear of the fore edge of the rudder. 
This combination would also result in a saving in 
the steering gear. The substitution of a polished 
bronze propeller for the usual cast-iron one would 
decrease the power consumption by about 5 per cent. 
A comparison of steam reciprocating engines with 
Diesel engines of 180 i.h.p. and 800 i.h.p., showed 
that the latter type saved 30 per cent. and 16} per 
cent. for the respective powers, in fuel and lubricating 
oil, over the former, while a vessel fitted with Diesel 
engines would, further, have a considerably greater 
deadweight-carrying capacity, and in the case of 
the vessel with the 800-i.h.p. machinery would save 
the wages of two firemen. 

The question of auxiliary machinery was examined 
and the conclusion reached that electric winches 
were more economical to drive than steam winches. 
The cost of coal for an ordinary single winch worked 
off the main boiler and exhausting overboard was 
about 16s. per day. For larger vessels with winch 
condensers, and working eight winches, this was 
reduced to about 10s. 6d. per day. A 2-ton electric 
winch, driven by a Diesel generator of 20-kw., 
showed a fuel and lubricating oil cost of about 
5s. per day, and with eight winches running this 
cost was reduced to about 2s. 6d. per day per winch. 
In each case a day of 8 hou.s was taken. For one 
winch, therefore, the running cost of electric winches 
driven from a Diesel generator was about one-third 
that of steam winches, and for eight winches about 
one-quarter that of steam. The adoption of certain 
boiler auxiliaries, now commonly found in large 
vessels, was recommended for small installations, 
and steam machinery of 180 i.h.p. and 800 i.h.p. 
was again taken as a basis. Thus, the fitting of a 
feed heater would show a saving in coal of about 
3 per cent. and 5 per cent., in the respective sizes. 
If a smoke-box superheater for 70 deg. F. super- 
heat were provided, the saving would be about 
6 per cent. in both cases. A further saving, in coal, 
cf about 6 per cent., could be obtained in the 
800-i.h.p. machinery, by the adoption of forced 
draught and an air-preheater. The paper concluded 


with the statement that the advantages of Diesel 
machinery over steam machinery were not so marked 
and, indeed, were hardly worth consideration, in 
vessels larger than those considered, the difference 





decreasing as size increased. 


The discussion was opened by Mr. W. A. Christian- 
son who, while agreeing that rudder streamlining and 
other modifications described were of value, said that 
the fitting of wing fins just forward of the propeller 
in vessels of normal stern formation, would further 
improve the results. This device had been found 
to reduce pitching and racing with resultant increase 
of speed in bad weather. Mr. Christianson then 
criticised the comparison of running costs between 
steam and Diesel engines given in the paper, and 
gave some alternative figures. For the 180-i.h.p. in- 
stallation he claimed that with a consumption of 2 Ib. 
of coal per indicated horse-power per hour at 1l. 
per ton, a steam engine having a feed heater and 
an uptake superheater for reheating the receiver 
steam, would show a saving of cost per 24 hour-day 
in favour of the Diesel machinery of 9s. 9d. against 
the author’s 17. 0s. 10d. The Diesel consumption was 
taken at 0-42 lb. per brake horse-power-hour at 41. 
per ton. For the 800-i.h.p. installation, the steam 
machinery, having a smoke tube superheater, feed 
heater, forced draught and air heater, which would 
run on 1-3 Ib. of coal per indicated horse-power per 
hour, would show a saving of ll. 4s. 6d. per day in 
favour of steam as against the author’s figure of 
1/. 19s. in favour of Diesel machinery. The con- 
sumption of the latter was taken in this comparison 
at 0-4 lb. per brake horse-power-hour at 3/. 15s. 
per ton. 

The Christianson engine had been mentioned 
in the paper. This engine had been fitted to a 
number of vessels of the size under discussion, e.g., 
coasters, passenger vessels, trawlers and tugs, with 
very successful results. Each installation had a 
smoke-tube superheater and a feed heater supplied 
with steam from the auxiliary exhausts or bled 
from the main engine. One recent trawler installa- 
tion of this engine had also a Bauer-Wach exhaust 
turbine, though this was a somewhat exceptional 
case. He would like the author to say something 
about capital costs. The complete comparison 
would include not only operating costs but interest 
and depreciation, repairs and maintenance, referred 
to earnings. In fact, a complete balance sheet 
was the only way of arriving at the real figures. 
Taking all these into account he felt the final result 
would be more favourable to the steam engine than 
the author had indicated. A feed heater should be 
included in every steam installation, and superheated 
steam was desirable in installations of over 500 i.h.p. 

Mr. J. G. Johnstone said that though the problems 
connected with the design of vessels were generally 
similar, there were some peculiar to smallones. The 
paper had dealt with most of these, and the possible 
savings by the improvements cited were on the 
whole in accordance with modern practice. He had, 
however, not come across any figures justifying 
the claim for a saving of power of about 8 per cent. 
due to the adoption of a balanced double plate 
rudder with streamline fairing plates, combined with 
correct positioning of the propeller. He was 
inclined also to criticise the author’s comparison 
of steam and Diesel machinery of 800 h.p. for a 
coasting vessel. A triple expansion steam engine 
of 100 r.p.m. had been compared with a Diesel 
engine of 220 r.p.m. This was rather arbitrary. 
Costs and weights of Diesel installations varied 
greatly with the speed. He gave some figures 
illustrative of this: 


R.p.m. B.H.P. Weight, tons. Cost, £. 
100 775 16u 25,000 
150 800 135 19,000 
250 800 9u 12,000 


Mr. J. H. Narbeth said he could not endorse the 
author’s recommendation of a cruiser stern. This 
was a form of construction unsuited to small 
vessels when short steep waves were met with. 
He also thought that building such a ship with the 
plating butts facing forward was a complete mistake 
especially for North Sea conditions. 

Mr. Brown, in a brief reply, said that he thought 
the 8 per cent. allowance for a balanced rudder, 
&c., would be found a safe one, he had, as a matter 
of fact some still higher figures. As to his compara- 
tive figures for steam and Diesel machinery, in the 
180-h.p. machinery the extra capital cost of the 
latter over the former was 470/. The electric 
generator was belt-driven from the main engine. 





If a high speed engine with reduction gear were 
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provided, it would cost 100J. less than a direct steam 
installation. The extra cost of the Diesel machinery 
over steam in the 800-h.p. example he had given was 
2,5001. With respect to Mr. Narbeth’s remarks, 
the number of foreign coasting vessels frequenting 


northern ports seemed to show that the forward | 


facing butts and cruiser stern was becoming common, 
especially the latter. 


CALOULATION OF FLOODING CURVES. 


The third paper of the morning 
contributed by Mr. A. Letac and was entitled “On 
a Method for the Direct Calculation of Flooding 
Curves.” In the absence of Mr. Letac, the paper 
was taken as read. The paper commenced by 
referring to the work of Sir Westcott Abell and 
Mr. A. J. Daniel*, and Dr. Lockwood Taylor in two 
recent papers, both of which contributions provided 
means of calculating the floodable length by direct 
consideration of the geometrical properties of a 
vessel, the methods proposed in them being, as re- 
yards accuracy of result, improvements on the stan- 
dard method. Mr. Letac’s paper, on the other hand, 
was not intended to improve the results given by the 
standard method, but proposed a simpler way of 
obtaining them, his argument being that it was 
questionable whether accuracy was the main thing 
to be aimed at in flooding calculations, and whether 
it would not be better to put it aside to a certain 
extent and to consider flooding curves only for what 
they really were, i.e., a relative, and not an absolute 
mean of the determination of the watertight sub- 
division. Provided the same method were always 
used, the results obtained would still be comparable, 
even if somewhat inaccurate, and this seemed to be 
The paper gave a full 


session was 


what was really required. 
mathematical treatment of the proposed method, 
and showed that it was both simple and rapid. The 
only point requiring close attention was the deter- 
mination of the scales, but with suitable instruc- 
tions this was not beyond the means of an ordinary 
draughtsman. ‘The method had also the advantage 
that it would enable naval architects to obtain 
particulars of flooding curves for various positions 
of load line, especially where the mean water-plane 
coefticients were not modified by the altered position 
of the load-line; that it could be used when the 
load water line was not a horizontal water-line ; 
and that it gave the means of determining the 
floodable length of a compartment extending over 
two portions of the vessel of ditferent permeabilities. 
The method had been tried in the case of a vessel 
built by the Chantiers de Penhoét at Saint-Nazaire, 
and the comparison of the curve obtained, with the 
curve given by the method of the Board of Trade, 
showed a very close agreement in the results, the 
relative error being a maximum at the ends, and 
amounting to between 1 per cent. and 2 per cent. 
on the safe side. 
(To be continued.) 


MACHINE TOOLS AT THE LEIPZIG 
FAIR. 

IN a period of economic difficulty like the present, 
it is not to be expected that technical progress will 
be maintained at the level of more prosperous times, 
and the rapid development in machine tool design 
and construction, which has been so evident in the 
machine tool display at the Leipzig Fair in recent 
years, would appear t received a check. 
None the less the display this year by no means 
suggested that much is 
clearly still being done to increase both reliability 
and working accuracy. In view of the economic 
conditions of the present time, attention is being 
directed to the reduction of production times, the 
improvement of manufacturing processes and the 
full utilisation of the production capacity of 


have 


progress has ceased and 


machines ; 
towards simplification are being made with the 
reducing the cost of the more expensive 
In view of the smaller numbers 


idea ol 
types of machine. 


of any one piece which are likely to be required in a 


ditheult period, with the consequent necessity of 
utilising machines for a variety of work, the multi- 
purpose type of machine was generally exhibited 


* See ENGINEERING, vol. cxxix, page 489, (1930) 


while there are indications that efforts | 
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'and evidence was seen of efforts to reduce setting- 
|up times. Output still tends to be improved by 
the speeding-up of feeds and idle travel, while further 
}attention has been paid to control and the con- 
| venience of the operator. 

Examples of the replacement of pneumatic chucks 

by electric chucks were to be seen on the stands of 
| Messrs. Gildemeister and Company A.G., of Bielefeld, 
}and Messrs. Carl Hasse and Wrede, G.m.b.H., of 
| Berlin. It is claimed that the electric chuck uses 
| little power, while it, of course, requires no com- 
pressed air plant. In the Berg electric chuck, shown 
by Messrs. Gildemeister, the work is clamped by a 
three-jaw chuck operated by a small electric motor. 
In the Hasse and Wrede chuck, arrangements are 
made for gripping or releasing the chuck auto- 
|matically as required by the work being done. 
| An interesting pneumatic bar feed for use with 
|capstan lathes was shown by Messrs. Automaten- 
werk Steinhiuser, of Stuttgart. One of the sup- 
porting posts for the stock forms the compressed 
air container and carries a feed tube and piston. 
The feed tube, which is interchangeable to suit the 
size of stock, is swung out of the way when the bar 
is being inserted. This shuts off the air auto- 
matically. The feed is operated by a control rod 
from the machine and the air pressure is applied 
to the bar only when it is being fed forward. A 
throttle valve is provided to adjust the air pressure. 
In the automatic machines shown by Messrs. Index- 
Werke, Hahn and Kolb, of Esslingen, a flashing light 
signal is fitted to indicate when the tail end of the 
bar being worked has left the bar feeding tube. 
Chis informs the operator that a new bar must 
be inserted, the time available between the flashing 
of the light and the consumption of the stock is 
sufficiently long to allow of a new bar being inserted 
and fed forward to the working position. The 
latter operation is performed automatically, so that 
the operator can keep the machine in continuous 
operation without effort. 

An interesting example of the use of pneumatic con- 
trol to speed-up output was shown by Messrs. Gustav 
Wagner, of Reutlingen, and is illustrated in Fig. 1, 
opposite. The machine is employed for cutting 
right- and left-hand threads on nipples for radiators. 
The operation is performed without re-setting the 
work and with the die-head rotating always in the 
same direction. Clamping and unclamping and eject- 
ing the nipple as well as opening and closing the die- 
head are performed by compressed air automatically, 
and the operator is only required to place the 
nipples on the mandrel and reciprocate the slide 
by means of the lever shown. To cut the right-hand 
thread, the work is forced against the front side of 
the dies, the work being automatically gripped as 
the slide advances. The die then opens auto- 
matically and the work is further advanced through 
the open die-head, which then closes again. The 
slide is then moved back, forcing the nipple into the 
near side of the dies so that the left-hand thread is 
cut. The die then opens, the slide is moved to its 
initial position and the nipple is automatically 
unclamped and ejected. The output is 350 14-inch 
nipples per hour. 

The standardisation of machine tools has been 








carried to a high state of development in Germany, 
jand the majority of machine speeds and feeds are 
| now proportioned in standard steps. Much work has 
also been done in the standardisation of punches 
and dies, with a very favourable effect on their prices, 
which have now been reduced by as much as 50 per 
}cent. Messrs. Zeiss Ikon A.G., of Dresden, now supply 
standard punches, dies, die plates, guide bolts, | 
ejector pins, &c., from stock. This is a great} 
convenience to manufacturers, while with stand- | 
|ardisation such items do not require to be made or | 
purchased specially for any one job, and may be 
For driving | 


| 


| 


;made use of much more effectively. 
machine tools, the electric flange motors intro- 
|duced some years ago are mainly employed. The 
dimensions of the flange connections have been 
standardised. Cast-iron motor frames have been | 
replaced by steel construction, to reduce weight and | 
| overall dimensions. Standard motors are sometimes | 
|used instead of flange motors to cheapen the elec- 
| trical equipment and, in the case of export orders, 
to permit the employment of motors manufactured | 
|in the purchasing country. 


| machines 


i|much to recommend it. 


The self-contained unit system has been further 
developed in Germany. As an example of this 
system reference may be made to an automatic 
machine shown by Messrs. Georg Wuttig, of Dresden- 
Lébtau. This consists of 10 drilling units employed 
for the production of nipples. The parts are auto- 
matically fed from a hopper, gripped in a work 
carrier and traversed from one station to another 
for the various operations until they are finally 
ejected. The various drilling, reaming, counter. 
sinking and slotting units are grouped on a circular 
table. Each unit may be adjusted independently 
for speed and feed and has its own motor drive. 
Another interesting unit system machine was 
shown by Messrs. Auerbach and Sheibe A.G., of 
Saalfeld. A special feature of this machine, which 
is illustrated in Fig. 2, is that the units of which it 
is built up are arranged so that they may inde- 
pendently be set either vertically, horizontally or 
at any angle between these two positions. Each 
drilling unit has an independent motor drive and 
gear box, giving independent speeds and feeds. The 
feeds may be adjusted either by hand, or auto- 
matically. The units may be supplied either for 
bench mounting or arranged around a pillar as 
shown in the figure. Hydraulic control is fitted for 
starting and stopping the units all at the same time, 
or altering their position in relation to the work. 
The table on which the work pieces are secured is 
rotated intermittently, bringing each piece in turn 
under each of the unit drilling heads. 

These independent drilling units are also utilised 
in the form of single head high-speed drilling 
machines, the unit being mounted on the end of a 
horizontally travelling arm carried on a post, which 
is mounted on the same bedplate as the work table. 
Flange motors are used in the drilling units, the 
motor being secured to the cover of the housing. 
The cover is lifted by means of a crank handle 
operating pinions working on two racks. Lifting 
the cover in this way disconnects the motor from 
the gearing, which may then be inspected or changed. 
The gear consists of a pinion made of Novotext 
driving on a steel wheel. The two are always in 
mesh and closing the cover automatically couples 
the motor spindle to the driving shaft. The spindle 
speeds range from 375 r.p.m. to 6,000 r.p.m., using 
a motor running at 1,500 r.p.m. The feed is derived 
from the main drive. 

An illustration of a standard machine equipped 
to give it a more universal character is illustrated in 
Fig. 3. This machine, shown by Messrs. Alfred 
H. Schiitte, of Cologne, is a standard chuck lathe 
equipped with an independent reciprocating table 
to form a semi-automatic tool. The reciprocating 
table, which is arranged to carry facing, boring or 
turning tools, is driven by means of a leading 
screw and works in conjunction with the cross- 
slide. Stops are fitted, and after the completion of 
a cut, the tool slide is withdrawn by a spring and 
the reciprocating table returns to its initial position. 
The drive for the tool slide is taken from the main 
drive, through intermediate gears and universal 
joints. In addition to turning and facing, the 
machine may be used for taper turning, boring, 
recessing, &¢. By mounting a tailstock on the 
reciprocating table, which is then fixed, work may 
be turned between centres. As will be seen the 
machine incorporates its own driving motor, operat- 
ing through a gear box. A pneumatic chuck is 
fitted. 

An important point in connection with the design 
of machine tools, which has received special attention 
in various models which were shown at Leipzig, is 
that of the removal of the cuttings and swarf from 
the neighbourhood of the working faces of the 
machine. This question has assumed greater im- 
portance than it had in the past owing to the heavy 
and rapid cuts, which modern cutting tools and 
make possible. The accumulation of 
cuttings on the guide ways and other accurate faces 
of a machine is very undesirable and leads to pre- 
mature and undue wear. Much has, of course, 
been done by the provision of guards, but any form 
of construction which prevents the cuttings com- 
ing in contact with the guides at all, clearly has 
A construction designed 
from this point of view is illustrated by the 


| Aeme-Grindley automatic, shown by Messrs. Pittler 
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Gustav WAGNER. 





Fic. 2. 


Mo.tti-Heap Automatic DRILL; 
AND SHEIBE A.-G. 


Werkzeugmaschinenfabrik A.-G., of Leipzig, and 
shown in Fig. 4, page 374. Vital parts of this machine 
are enclosed in housings and the lower part of the 
bed below the cutting tools has been omitted, the 
necessary rigidity of the machine being obtained by 
an overhead tie connecting the main housings. The 
lower part of the frame forms an unusually large 
container for swarf. 

The question of the removal of the turnings and 
chips becomes of particular importance in machines 
specially designed for the use of Widia tools. Full 
advantage cannot be taken of the cutting properties 
of these tools if there is any danger of the accumula- 
tion of chips clogging the slides and necessitating 
frequent stoppages to clear them away. Difficulties 
of this kind have been eliminated in a novel design 
of Widia lathe shown by Messrs. Magdeburger 
Werkzeugmaschinenfabrik A.G., of Magdeburg, and 
illustrated in Fig. 6. In this machine, the turning 
tool, which is placed in an inclined position, operates 
with its cutting edge reversed, or directed down- 
wards. The bed is of triangular cross-section,- one 


MACHINE FOR SCREWING RaDIATOR NIPPLES; MESSRS. 


Messrs. AUERBACH 














Fie. 3. Sem 


side of the triangle being | 
inclined to the rear,so that 
the chips as they leave the 
work fall down the in- 
clined face of the bed and 
fall into a receptacle con- | 
sisting of a small truck, 
so that it can be removed | 
immediately it is full | 
and its place taken by | 
another empty container. 
The arrangement will be 
clear from the rear view | 
of the machine given in 
Fig. 5. A hood is provided 
which can be drawn down 
over the work to protect 
the operator from the 
splashing of the cooling 


fluid, or flying chips, 
when bronze is_ being 
turned. 

The tool slide works 


on guides at the front | 
of the triangular bed at | 
a different level from the 
head and tail stock. 
The arrangement is best 
shown in Fig. 5. The| 
saddle is traversed by an | 
oil-pressure ram, the pressure oil being furnished 
by a variable stroke Lauf-Thoma pump. This} 
arrangement gives infinitely variable feed between | 
0-6 mm. and 36 mm. per second and quick adjust- 
ing and return motions in both directions. Accurate 
turning to length may be accomplished by means 
of a stop and precision end gauges. When the 
position of the saddle is determined by the stop, 
the oil supply from the pump is by-passed through 
a relief valve to the pipe line. In this way the slide | 
may be held in a fixed position for an indefinite | 
time. The spindle is driven from a flanged motor 
through a stepped pulley, giving three, six, or 
nine spindle speeds, depending on the type of motor | 
used, the cutting speeds, vary from 40 m. to 2,800 m. | 
per minute. From the stepped pulley, the drive | 
is transmitted to the main spindle through an| 
elastic coupling. The spindle runs in adjustable | 
plain bearings. The machine may be employed | 
for heavy rough turning on steel, cast-iron, or light | 
metals and also for finish turning of work partly | 
rough-turned on automatics or turret lathes. The 


1-AutomatTic Cuuck LatTHE; MgssrRs. 
ALFRED H. Scnttre. 


model shown at Leipzig took work 150 mm. in 
diameter, and 500 mm. long. The power required 
is 5 h.p. to 10 h.p. 

(To be continued.) 


THE NEWCOMEN SOCIETY. 

Ar a meeting of the Newcomen Society, held at 
the British Industries Fair, Birmingham, on March 2, 
Dr. J. B. Kramer read a paper on ** The Early History 
of Magnetism,” in which he discussed the various 
accounts given of the discovery of the magnet, and 
the development of the science of magnetism down to 
the time of William Gilbert. For the claim sometimes 
made that magnets were first discovered in China, Dr. 
Kramer finds no support, and he shows that the 
‘“‘ south-pointing chariots ’’ which led an emperor to 
victory, had a figure worked by mechanism, and there 
was no connection with the direction this pointed in 
with the magnetism of the earth. The claim for the 
Chinese, not made by themselves, it is true, must be 
dismissed. On the other hand, by an examination 
of various Greek authors, whose works he quoted, Dr. 
Kramer comes to the conclusion that the magnet was 
discovered accidentally by one of the Grecian tribes 
who originally inhabited Thessaly, and who were 
called Magnetes. The discovery was made in one of 
the settlements in Asia Minor, in the province of Lydia, 
about 600 B.c. After the original discovery, magnet 
stones were sought for far and wide. Legends gathered 
around them, they were said to possess occult powers 
they were used in medicine, and many speculations 
were made as to their origin. Though Thales of 
Miletus first attempted an explanation of magnetism, 
our knowledge of magnetism is contained mainly in 
the works of three men; who lived in widely separated 
periods. 

The first of these was Titus Lucretius Carus, a Roman 
poet who lived 95-52 B.c. He wrote a famous work, 
De Rerum Natura, in six books, and in this described 
some of the properties of magnets. He mentioned that 
magnets attracted iron through a distance, that they 
induced magnetism in iron pieces, and that the iron 
attractive property persisted through materials other 
than iron. He showed also that the same magnet 
can repel iron as well as attract it. He did not discover 
all these things for himself, but his book contains a 
lucid summary of what was known. Who discovered 
that a magnet can be used to point north and south is 
not known. The dawn of scientific investigation of 
magnetism begins with Petrus Peregrinus, of Marincourt, 
who wrote a little book in the form of a letter to a 
friend. Peregrinus was a Crusader, and his letter 
was written when he was in camp at the siege of Lucera, 
and is dated August 8, 1269. It was this letter which 
Professor Silvanus Thompson had translated. ‘‘ Mag- 
nets,” said Peregrinus, “ could be recognised by their 
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colour, homogeneity, weight and virtue.” He was the 
first to discover the dual polarity of magnets and to 
use the word poles. One of his chapters was headed | 
“Of the Science of finding the poles in the Stones.” 
He also gave an explanation of the compass. In 
the fourth part of his paper, Dr. Kramer reviewed the 
magnetic compass between the 13th and 16th centuries, 
giving quotations from many scientific writers of that 
period. In England, the compass was known as 
* Adamant,” “ Sailing-needle,”’ and “ Sail-Stone-Dial.” 
In 1436, Bianco, and Italian cartographer, published 
an atlas establishing charts of the magnetic variations. 
In 1544, Hartmann, of Nuremberg, discovered the 

dip” or “ inclination” of the needle. Of the out- 
standing work of William Gilbert, the third of the great 
writers, Dr. Kramer had much to say. His work, 
De Magnete, contains undoubtedly the foundation of 
magnetic science. The work is based on careful lines 
of systematic research and is the result of 199 magnetical 
experiments. Gilbert repeated and examined afresh 
in his own ingenious way. every one of the magnetic 
properties which had been known, and this he did most 
conscientiously. His greatest and entirely original 
contribution to the science, however, was his magni- 
ficent discovery and proofs that the earth is a colossal, 
natural magnet in itself. 





ENGINEERING TRAINING AND 
EDUCATION. 


University College, London.—A brochure describing 
the courses of study in the Faculty of Engineering of 
University of London, University College, Gower-street, 
London, W.C.1, has recently been issued. The Faculty 
provides courses leading to the degree of B.Sc. (Engin- | 
eering), of the University of London, and to the 
Diploma of the College, in civil and municipal, 
mechanical, and electrical engineering. Post-graduate 
and research courses in engineering science for the 
degrees of M.Se., Ph.D., and D.Se., and post-graduate 
courses in chemical engineering, are also available at 
the College. The brochure also contains particulars of 
the scholarships, exhibitions and prizes open to 
engineering students, information regarding students’ | 
organisations and list of the fees payable. The | 
session begins on or about October 1, and forms of 
application and further particulars may be obtained, 
by intending students, from the secretary of the College, 
at the above address. 





a 


Teachers.—The Board of 
Education has arranged a short course for a limited 
number of actual or intending teachers of gas engineer- 
ing, gas supply, and subsidiary subjects, in technical 
colleges. The course will be conducted by Mr. C. H. 
Creasy, H.M.1., at the Westminster Technical Institute, 
Vincent-square, Victoria, London, 8.W.1, from July 4 
to July 8 next. No fee will be charged for the course, 
and certain travelling expenses will be allowed by the 
tjoard. The course will include lectures and discussions 
on methods of teaching, blackboard drawing, special | 
lectures on subjects ci interest to students of gas 
engineering and gas supply, and visits to research | 
laboratories, and kindred institutions in London. It is | 
anticipated that a lecture will be given by Professor 
W. A. Bone, F.R.S., and two lectures by Dr. J. W. T. | 
Walsh on “ Outdoor Photometry.” Applications for | 

| 


(jaa Engi eering Course for 





admittance to the course should be submitted to the 
Board of Education on Form 105 U(T.i.) as soon as 
possible, and in any case before April 1. Forms of 
application and a pamphlet containing further particu- 
lars of the course, can be obtained from the secretary 
of The Institution of Gas Engineers, 28, Grosvenor- 
gardens, London, S.W.1. 


Forerogn Markets ror Britisa Goops.—Confiden- 
tial reports on the markets for lawn-mowers and garden 
rollers in Switzerland, for road-making plant in Hungary, 
and for agricultural machinery in various provinces in 
Italy, and a confidential report on the German motor- 
ear industry, have been issued by the Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1. 
United Kingdom firms desiring to possess copies of these 
reports should apply to the Department, quoting reference | 
No. G.X. 11,087, in the case of Switzerland, A.X. 11,267 
in that of Hungary, G.X. 11,294 in that of Italy, and 
GX. 11,244 in that of Jermany. 





Cast-Iron Roap Srcrions.—Messrs. The Stanton 
Ironworks Company, Limited, near Nottingham, have 
recently put on the market cast-iron road sections, 
which they have developed during the past 18 months 
and tried out, under heavy commercial traffic conditions, 
at Stanton, West Ham, Islington, and Millwall. These 
sections are laid on a concrete foundation, and are in- 
tended to meet the difficult conditions encountered in 
present-day road-making practice. It is stated that 
they give a permanent roadway highly resistant to 
wear. Up till the present, granite sette have been largely 
employed for roads carrying heavy traffic, but it is 
claimed that the Stanton cast-iron road ia not only 
more durable, but offers the advantage of being some 
20 per cent. cheaper than highways built of granite 


setts 





|of the 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
undermentioned tenders, the closing dates of 
which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 

Condensing Plant.—The supply and erection of a 
fixed condensing plant (sea water to drinking water), 
in the Persian Gulf, with spares for two years’ normal 
working. The Indian Stores Department, New Delhi ; 
April 7. (Ref. No. G.X. 11,301.) 

Compressor for H ydrogen.—The supply of a compressor 
capable of compressing hydrogen to a pressure of 2,000 Ib. 

sr sq. in., in steel bottles or tanks. The machine to 

capable of handling 20 cub. ft. of free hydrogen per 
minute. A firm in Toronto, Canada (Ret. No. G.X. 
11,293.) 

Ammonia Tubes.—A firm in Natal is desirous of 
receiving quotations from United Kingdom manu- 
facturers of ammonia tubes in sizes from } in. to 2 in. 
(Ref. No. G.X. 11,298.) 
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BOOKS RECEIVED. 


United States Bureau of Mines. Annual Report of 
the Director of the Bureau of Mines to the Secretary 
of Commerce for the Fiscal Year ended June 30, 1931. 
Washington: Government Printing Offiee. [Price 
10 cents.) 


Egypt. Ministry of Public Works. Physical Department. 
Paper No. 26. The Nile Basin. Vol. I. General 
Description of the Basin. Meteorology, Topography of 
the White Nile Basin. By H. E. Hurst and P. 
Purturrs. Cairo Government Press. [Price PT. 
50. 

Po Society for Testing Materials. Vol. XXXI. 
1931. Proceedings of the Thirty-fourth Annual Meeting, 
Chicago, Ill. June 22-26, 1931. Part I. Committee 
Reports, Tentative Standards. Part II. Technical 


Papers. Philadelphia: Offices of the Society. [Price 
5 dols. 50 cents each.]} 

Central Heating and Hot-Water Supply for Private Houses. 
By G. C. Sanrorp. London: Crosby Lockwood and 
Son. [Price 8s. 6d. net.] 

Industry and Education in Soviet Russia. By J. G. 
CrowTHer. London: William Heinemann, Limited. 
[Price 7s. 6d. net.]} 

Compression-Ignition Engines for Road Vehicles. London : 
Temple Press, Limited. [Price 2s. 6d. net.] 

fir Ministry. Meteorological Office. The Observatories 
Year-Book, 1930. London: His Majesty's Stationery 
Office. [Price 31. 3s. net.] 

United States Geological Survey. Bulletin No. 836-A. 

Mineral Industry of Alaska in 1930 and Administra- 


tive Report. By P. 8. Sirs. [Price 20 cents.] 
No. 836-B. Notes on the Geography and Geology of 
Lituya Bay. Alaska. By J. B. Merrie, Junr. [Price 
5 cents.) Water Supply Paper No. 705. Surface 
Water Supply of the United States. 1930. Part X. 
The Great Basin. [Price 20 cents.] Professional 
Paper No. 170-A. Glaciation in Alaska. By 8. R. 
Capps. [Price 15 cents.] No. 170-C. A Miocene 
Flora from Grand Coulee, Washington. By C. W. 
Berry. [Price 10 cents.] Washington: Govern- 
ment Printing Office. 

State of Tennessee. Division of Geology. Bulletin 


No. 40. Surface Waters of Tennessee, with a Chapter on 
Flood Conditions for Rivers other than the Mississippi. 
By W. R. Krixe. No. 41. A Preliminary Report on 
the Foraminifera of Tennessee. By J. A. CUSHMAN. 
No. 42. Preliminary Report on the Artesian Water 
Supply of Memphis, Tenn. By F.G. Wetts. Nash- 
ville, Tenn.: Tennessee Division of Geology. 


Lehigh University. Institute of Research. Circular No. 
64. Tests of Reinforced Concrete Columns. By W. A. 
Sctater and I. Lyse. Bethlehem, Penn.: Lehigh 


[Price 50 cents.] 

United States Bureau of Standards. Miscellaneous 
Publication No. 129. Report of the Twenty-fourth 
National Conference on Weights and Measures. Wash- 


University. 


ington, June 2-5, 1931. Washington: Government 
Printing Office. [Price 50 cents.] 

National Survey of Fuel Oil Distribution, 1930. By 
A. T. Coumse, Jr., and others. New York : American 


Petroleum Institute. 


} 122. 


[MARCH 25, 1932 





PERSONAL. 


Mr. H. H. Harrison has been awarded the degree of 
M.Eng., by the Senate of Liverpool University, jp 
recognition of his contributions to the art of machine 
| telegraphy. 








‘CONTRACTS. 


Messrs. THE VauGHAN CRANE Company, Limirep. 
Openshaw, Manchester, have obtained an order for th; 
supply of a 120-ton four-motor overhead electric travel. 
ling crane for the Loch Tummel power station of the 
Grampian Electricity Scheme. 

Messrs. Tae British THomson-Hovuston Company. 
Limirep, Rugby, have received an order from Messrs 
Ransomes, Sims and Jefferies, Limited, Ipswich, for the 
complete control equipment for nine trolley omnibuses 
for the Tees-side Railless Traction Board. Another 
order, received from Messrs. Brush Electrical Engineering 
Company, Limited, Loughborough, calls for the supply 
of the electrical equipment for eight new cars for the 
Ilford Corporation Tramways. 








| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Market transactions in 
Cleveland pig iron are far from numerous or heavy, but 
| local producers’ own requirements continue to absorb 
a large proportion of the limited output, and stocks are 
| not large. Sales are chiefly by producers direct to home 
consumers, and mostly for early delivery, buyers being 
still disinclined to negotiate for supplies over periods 
ahead. Merchants are not in a position to deal much in 
Cleveland pig, as their contracts with makers preclude 
second-hand sales to principal home users, and overseas 
| demand is very quiet. A few small sales to the Continent 
by both producers and merchants are, however, reported 
Ironmasters offer iron to Scotland at well below the fixed 
minimum rates for other business, as in the Scottish trade 
they have still to compete keenly with sellers of Indian 
and Midland irons. For supply, other than to firms 
beyond the Tweed, recognised market rates stand : No. | 
Cleveland, 61s.; No. 3 g.m.b., 58s. No. 4 foundry, 
57s. 6d.; and No. 4 forge, 578. 

Hematite.—Material improvement in the East Coast 
hematite department is not yet noticeable. Makers 
complain they are unable to secure orders except on 








ie 
altogether unremunerative terms, but hope for early rise 
in values. Quotations are not definitely fixed, and 
merchants have a free hand as to the disposal of their 
| holdings. Stocks are of inconveniently large dimensions. 
| but little enlargement of demand is needed speedily to 
| alter for the better the unsatisfactory statistical position. 

Much of the iron stored is sold, and customers having iron 
| to take out may shortly accept deliveries more freely. 

Ordinary qualities are 63s. 6d., and No. 1 hematite is 64s. 

Foreign Ore.—Business in foreign ore is at a standstill. 
Consumers have heavy stocks, and have large supplies 
to come forward against old contracts. The nominal 
price of best rubio is 16s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke, of 
good average quality remains at 16s 6d. delivered here, 
but sales are few and small, local users having very ample 
supplies of their own makes. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel prices are not quotably altered, 
though in nearly all departments contracts are much 
needed. Firms engaged on the production of construc- 
tional steel are, however, well placed, as regards work. 
Among the principa! market quotations are : common iron 
bars, 10/.; best bars, 10/. 10s.; double best bars, 11/. : 
treble best bars, 11/. 10s.; packing (parallel), 8/.; pack- 








ing (tapered), 10/.; steel billets (soft), 5/. 108.: steel 
billets (medium) 6/. 12s. 6d.; steel billets (hard). 
7l. 28 6d.; iron and steel rivets, 111. 5*.; steel ship 


plates, 8J. 1l5s.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 15s. ; heavy sections of steel rails, 87. 10s., for parcels of 
500 tons and over, and 91. for smaller lots ; fish plates. 
108. ; black sheets (No. 24 gauge), 8/. ; and galvanised 
corrugated sheets (No. 24 gauge), 91. 15s. 

Scrap.—There is little demand for scrap and prices are 
easy. Borings are 26s.; turnings, 32s. 6d. ; light cast 
iron, 35s.; heavy cast iron, 40s., machinery metal, 
42s. 6d.; and heavy steel, 32s. 6d. 


THERMOSTATICALLY-CONTROLLED CooKkEeR.—The ther- 


| mal efficiency of the ordinary domestic cooking range 


Tue Bevrast AssociATION OF ENGINEERS.—The 
Annual Dinner of the Belfast Association of Engineers 
was held at the Carlton Restaurant, Belfast, on Saturday, 


| March 12, the President, Mr. R. Craig, being in the chair. | operation may be expected. C 
| Proposing the toast of “* The City and Trade of Belfast,” | for the Aga cooker, distributed by Messrs. Bell’s Heat 
| the’Lord Mayor (Sir Crawford M’Cullagh) said that, except | Appliances, 157, Queen Victoria-street, London, E.C.4, 
| in the shipyards, the engineering trades of the city were | and the principle adopted is that of using the fuel 
| doing remarkably well, and their products would bear | primarily to heat a heavy cast-iron barrel, which is kept 


comparison with those of any other country. In reply 
the Recorder (Judge Thompson), said the real wealth of 
the city was in its men who had converted mud flats into 
streets, and lined those streets with factories, where 
cotton from the States, hemp from India and flax from | 
Russia had been spun, woven and sent to all parts of the 
globe. They had erected great shipyards on the banks | 
of the river, and founded one of the greatest ports of the 
world. The men who had done this were great indivi- 
dualists, and at the present time the individualist was 
unpopular. The result was that while there were plenty | 
of rules for dividing the profits there were no profits to 
divide. The toast of “ Kindred Associations” was | 


ay by the President and responded to by Brigadier 
eneral Magnus Mowat. 





using solid fuel is generally given as about 15 per cent. 
so that when a cooker having an efficiency of approx!- 
mately 84 per cent. is introduced some new principle of 
This latter figure is claim 


at a constant and very high temperature continuously 
by means of a thermostatically-operated draught control. 
The heat from the barrel is distributed by conduction 
and radiation to the two ovens, two top plates and water 
tank of the cooker in different proportions so that a wide 
range of constant cooking temperatures 1s provided. 
The fuel is consumed on a small grate below the heating 
barrel, and is either small coke or anthracite. A charge 
is given once in 24 hours, the only other attention required 
being that of riddling the fire twice in that time. 
fuel consumption is between 20 cwt. to 25 cwt. a year, 
with the fire continuously alight, and the capacity * 
suitable for a household of 16 persons. The tank holds 
about 10 gallons of boiling water. The construction '* 
interesting, being carried out on sound engineering lines. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Survey.—Little hope is entertained by leading 
members of the iron and steel and allied industries of the 
North Western area of any early alleviation of the 
depression which has overshadowed most sections since 
the beginning of the year, and the intervention of the 
Easter holiday is expected further to limit the volume of 
business passing.  foundry-iron trade continues to be 
patchy, but some consolation is found in the fact that in 
the last few weeks a few contracts have matured for 
deliveries extending over the next few months. Inquiry 
is rather better in constructional steelwork circles, but 
so far is not reflected in actual orders ; and boiler makers 
and railway plant manufacturers report that little 
business is accruing. Nut and bolt works are also 
experiencing difficult times consequent upon the quiet 
conditions in structural engineering and shipbuilding 
sections. In the light-steel, tool, and special engineering 
branches the outlook is rather more encouraging. 

Orders for Motor Omnibuses, &c.—More reassuring is 
the steady maintenance of the improvement reported by 
motor manufacturers in the area. Following the receipt 
of several important contracts, Messrs. Leyland Motors, 
Limited, of Leyland, near Preston, have received 
orders from the West Riding Automobile Company, 
Limited, for the supply of 63 Lion, Tiger and Titan 
machines. At Gorton, Manchester, Messrs. Crossley 
Motors, Limited, are also busy, several departments 
working to capacity on the construction of motor 
omnibuses for various municipalities. Recent orders 
for heavy-oil engined machines have been particularly 
gratifying. Messrs. Sentinel Waggon Works, Limited, 
of Shrewsbury, are actively engaged upon orders for 
Sentinel-Cammell steam railcars for the Rumanian 
Railways, and for Nyasaland. North Western engineer- 
ing firms have completed important equipment orders 
in connection with the modernising Greenwich Power 
Station of the London County Council Tramways. 
Messrs. Hick, Hargreaves, and Company, Limited, of 
Bolton, have supplied the surface-condensing plant and 
closed-feed system, and Messrs. Davidson and Company, 
Limited, of Manchester, have been responsible for the 
forced and induced draught fans, while Messrs. Mather and 
Platt, Limited, have supplied feed pumps for the scheme, 
and ash-handling plant of the hydraulic-sluicing type has 
been manufactured by Messrs. The Underfeed Stoker 
Company, Limited, of Manchester. 


New Industries.—Messrs. The Gem Labour Saving 
Device Company, Limited, which nearly three years 
ago transferred its Manchester business to London, has 
decided to re-open works in Manchester, and has secured 
premises in Chester-road, Old Trafford. About 80 work- 
people will be employed at the outset. The quest for 
new industries is being continued actively by the Lanca- 
shire Industrial Development Council and local municipal 
authorities, and several promising inquiries from Conti- 
nental and American manufacturing firms have been 
received in the last few weeks. 








CONVEYANCE OF Eaocs By Rattway.—During a recent 
period of twelve months, the Great Western Railway 
Company conveyed 1,000,000 eggs by express freight 
trains between Truro and Paddington. Of this number, 
less than 120 were broken or cracked in transit. 





ENGINEERS’ GERMAN CrrcLE.—The next meeting of 
the Engineers’ German Circle (Deutscher Ingenieurzirkel 
in London) will be held at the Institution of Mechanical 
Engineers, on Monday, April 4, at 6 p.m., members 
meeting for tea and social intercourse from 5.15 p.m., 
as usual. Dr. A. T. Herpen, of Berlin, will deliver a 
lecture on “ Ein neuzeitliches Kesselsystem nach dem 
Zwangumwiilzverfahren, System La Mont” (A Modern 
Steam-Boiler Construction with Forced Circulation, on 
the La Mont System). The last meeting of the Circle for 
the present session will be held at the Institution of 
Mechanical Engineers on Monday, April 25, at 6 p.m. 
Further particulars regarding the Circle and its activities 
may be obtained from the secretary, Mr. H. P. Spratt, 
Science Museum, London, S.W.7. 





Tue Firtrera ANNIVERSARY OF Messrs. F. L. SurpTH 
AND Company.—The late Mr. V. F. L. Smidth, who was 
born at Kerteminde, on the island of Funen in 1850, 
founded the present business of Messrs. F. L. Smidth 
and Company in 1882, the activities ef which were at first 
restricted to purchasing and selling secondhand engines, 
and the installation of mill and brickworks plant. In 1884, 
Mr. Poul Larsen, and in 1885, Mr. Alex. Foss joined as 
partners owing to increase of business. About the latter 
date flour-milling activities declined, and the firm con- 
centrated on brickworks plant, and, this in turn, led to an 
interest being taken in the cement industry. The first 
works in this connection were erected in Sweden in 1888, 
and since that date the firm has been responsible for 
complete installations all over the world. e tube mill 
was introduced in the ‘nineties, and the rotary kiln was 
introduced into Europe early in this century, the largest 
uilt since being 500 ft. long and capable of producing 500 
tons of clinker in 24 hours. Another important introduc- 
tion was the rotary bagging machine, capable of filling 1,500 
bags per hour. Mr. Smidth died in 1899, and Mr. Foss in 
aa ; Mr. Larsen alone survives of the original rs. 

’€ organisation controls a large number of other com- 
panies, all engaged in cement or allied industries, includ- 
ne insulating materials, paper- works, &c. In its 

years, the firm has sold 155 Unax mills and 410 Unidan 
— An historical review of the work of the concern 
Curing this period has lately been published by the firm 
'n the Danish language, well printed and profusely illus- 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel——The unsettlement in the steel trade 
is likely to be accentuated by the Easter shut-down. 
Many firms are experiencing difficulty in maintaining 
output, and, unless prospects brighten, the closing down 
of more plant seems inevitable. Inquiries for acid 
and basic steels are less numerous. A spurt in buying, 
however, is anticipated after the holidays. Quotations 
are as follows: ard basic billets, 71. 17s. 6d.; soft 
basic billets, 5J. 17s. 6d.; West Coast hematites, 86s. ; 
East Coast hematites, 84s. 6d.; Lincolnshire No. 3 
foundry iron, 63s. 6d.; Lincolnshire forge iron, 59a. 6d. ; 
Derbyshire No. 3 foundry iron, 63s. 6d.; Derbyshire 
forge iron, 59s. 6¢d.; bars, 101.; sheets, 11/. Stagnation 
prevails in the scrap market. Buying is very restricted, 
and no revival is expected during the current month. 
The general outlook is one of uncertainty. Latest scrap 
prices are as follows: Heavy steel basic, 40s.; heavy 
cast-iron (steelworks), 40s. ° Tight steel, 328. 6d.; light 
cast-iron, 37s. 6d.; heavy wrought-iron piling, 478. 6d. ; 
acid (low sulphur and phosphorus), 50s. (nominal) ; 
nickel, 3 per cent. chrome free, 8/. (mominal); and 
nickel-chrome, 4/. 10s. to 51. 10s. (nominal). Mixed 
conditions prevail in the heavy machinery and engineer- 
ing trades. Though a large amount of armament plant 
stands idle, local manufacturers are turning out a bigger 
gross tonnage of steel and steel products than before 
the war. Railway rolling-stock is only in moderate 
demand. Inland requirements are not very encouraging, 
while the overseas call is below normal. Shoffield is 
supplying a fair share of steel and castings and forgings for 
associated shipyards, but the total volume of business 
leaves much to be desired. Electrical apparatus is a 
progressive line. Contracts have been booked from 
overseas that wil! benefit local works indirectly. Depres- 
sion in the coal trade is reflected in the unsatisfactory call 
for haulage gear, coal-cutting machinery, and implements. 
Stainless steel and iron are in demand for turbine blades. 
The tool trades are making headway. The beneficial 
effects of the Anti-Dumping Duties are beginning to be 
felt in several new directions. 

South Yorkshire Coal Trade.—Trading conditions are 
far from satisfactory in most classes of fuel. Export 
requirements tend to improve, but the inland position 
is somewhat erratic. The demand for industrial fuel 
is not of a heavy description, and early improvement is 
highly improbable. Electricity works are big con- 
sumers of slack, but the textile trades are not buying 
so freely. The housecoal market is unsettled, though, 
taken on the whole, it shows a healthier condition. The 
movement in coke is more promising. Foundry and 
furnace sorts are strong on home account, but deliveries 
abroad have fallen off. Gas coke is firm. Quotations 
are: Best branch handpicked, 26s. 6d. to 27s. 6d.; Derby- 
shire best house, 22s. to 23%.; Derbyshire best brights, 
198. to 20s. 6d. ; screened house, 194. to 2%, 6d. ; screened 
nuts, 17s. to 18s. ; Yorkshire hards, 16s. to 18s.; Derby- 
shire hards, 16s. to 188.; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d. ; and smalls, 4s. 6d. to 5s. 6d. 








Water Suppty oF CANBERRA, AUSTRALIA.—The pump- 
ing station adjoining the Cotter River dam, from which 
Canberra, the federal Capital of Australia, derives its 
water, is being equip’ with additional pumping plant. 
The new installation is capable of raising 200,000 gallons 
of water an hour against a head of 800 ft. The plant 
originally installed was taxed to its utmost in order to 
supply the needs of the 8,000 odd inhabitants of the 
City during last summer, hence the installation of addi- 
tional plant was imperative. 





Tue Barrtise Inpustrres Farr at BIRMINGHAM ; 
Erratum.—In the course of our fourth article on exhibits 
at the British Industries Fair, Birmingham, at the 
bottom right-hand corner of page 328 ante, we stated 
that the material for a Ruston-Bucyrus excavator was 
run up and down a contractors’ type railway by a 
Diesel-engined locomotive made by Messrs. Hudswell, 
Clarke and Company, Limited, Leeds. We regret that 
this latter portion of our statement is not correct ; 
the Diesel locomotive in question was manufactured by 
Messrs. The Hunslet Engine Company, Limited, Leeds. 

ADMINISTRATION AND ACTIVITIES OF THE CITY OF 
Bremincuam.—It has been a may that, at the 
time of the Doomsday Survey, there were 50 people 
living in Birmingham. The 1931 Census showed that 
the population of this, England’s second city, was 
1,002,413. Birmingham occupies an area of 51,147 
acres and it is estimated that 1,200 trades are carried 
on within its bounds. Some conception of the size 
of the city and of its history, administration, industries 
and resources, may be gathered from the City of Bir- 
mingham Handbook, 1932, which has recently been pub- 
lished on behalt of the Corporation by the City of 
Birmingham Information Bureau. The Handbook, 
which has been compiled and edited by Mr. W. 8. Body, 
an official of the Corporation, contains a wealth of infor- 
mation regarding the city and its civic administration, 
and undertakings, amenities, social services, and other 
matters of interest. It has been carefully pre and 
is rendered the more attractive by numerous fine plates 
and illustrations; the reader cannot but be impressed 
by the t of interest and enthusiasm which has 
obviously been put into the work. The handbook is 
in every way worthy of the great city from which it 
emanates and we have no difficulty in believing that 
inquiries have been received for copies of previous 
editions from all parts of the world. Copies of the present 
work may be obtained from the manager of the City of 
Birmingham Information Bureau, Council House, 











trated, and issued from the head offices at Copenhagen. 





Birmingham. 


NOTICES OF MEETINGS. 





Newcomen Socrety.—Wednesday, March 30, 5.30 
-m., Prince Henry’s Room, 17, Fleet-street, E.C.4. 
** Roman Mining in Britain,’’ by Mr. G. C. Whittick. 

InstrTruTION OF AUTOMOBILE ENGINEERS.—Leeds 
Centre : Wednesday, March 30, 7.15 p.m., Hotel Metro- 
pole, Leeds. ‘The Possibilities of the Unorthodox,” 
by Mr. M. Platt. 

INsTITUTION OF ELEecTRICAL ENGINEERS.—Thursday, 
March 31, 6 p.m., Victoria-embankment, W.C.2. “ The 
Change-Over of Low-Tension Distribution Systems from 
Direct Current to Alternating Current,” by Mr. H. 
Blades and Mr. A. C. MacQueen. 

INsTITUTION OF StRuCcTURAL ENGINEERS.——Thursday, 
March 31, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
*““Modern Constructional Practice in Sewerage and 
Sewage Disposal,’ by Mr. A. H. 8. Waters. 

INSTITUTE OF MARINE ENGINEERS.—Junior Section 
Thursday, March 31, 7 p.m., 85, The Minories, E.C.3. 
“ The Salvage of Ex-German War Vessels at Scapa Flow," 
by Mr. E. F. Cox. 

InstiTuTE oF TRANSPORT.—Manchester, Liverpool and 
District Section: Friday, April 1, 6.30 p.m., Midland 
Hotel, Manchester. ‘Some Aspects of Transport in 
India,” by Mr. J. W. Mitchell. Leeds and Dastrict 
Section: Friday, April 1, 6 p.m., Town Hall, Leeds. 
Annual General Meeting. “From River and Track to 
Aviation,” by Mr. F. G. Wayman. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
April 1, 7 p.m., Engineers’ Club, Manchester. Annual 
General Meeting. ‘“ Layout of Machines and Small 
Tools for Economical Production,.”” by Mr. W. Core. 

Junior InstTiTuTION oF ENGINEERS.—Friday, April 1, 
7.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Development 
in Electrically Welded Fabrication,’ by Mr. E. P. 8. 
Gardner. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel T'rade.—No change of any kind has taken 
place in the Scottish steel trade during the past week, 
and orders all round are very scarce. The general 
inquiry is tolerably good, and there are hopes of some 
improvement in the demand, but, at the moment, there 
are few signs of any revival manifesting itself. The 
shipyards are buying less and less as the new tonnage 
on hand progresses, and there have been practically no 
new orders booked during recent weeks. The present 
outlook for heavy steel is somewhat obscure. In the 
black-steel sheet trade the position is still unchanged. 
Order books, on the whole, are fairly well filled, but 
fresh bookings are not very satisfactory, although the 
inquiry points to the possibility of some increase in the 
demand as the Spring advances. The following are the 
current market quotations :—Boiler plates, 91. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 8/. 7s. 6d. _ ton ; 
black-steel sheets, } in., 7/. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 101. 15s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Rather a dull state continues 

to prevail in the malleable-iron trade of the West of 
Scotland, and the demand this week is reported to be no 
better. The re-rollers of steel bars have very poor 
order books at present, and inquiries are not very 
encouraging. Prices are officially unchanged, but are 
quickly shaded if any fresh business is likely. The 
current prices are :—‘‘Crown”’ bars, 9/. 15s. per ton 
for home delivery, and 9/. 5s. per ton for export; and 
re-rolled steel bars, 61. 5s. per ton for home delivery, and 
61. 2s. 6d. per ton for export. 
Scottish Pig-Iron Trade.—There has been no improve- 
ment in the Scottish pig-iron trade since last report, and 
the demand has not extended in any direction. Prompt 
deliveries can easily be given, as stocks on hand are 
ample to meet all the current requirements. Another 
consignment of 2,750 tons was landed in the Clyde 
last week from Calcutta. To-day’s market prices are 
as follow :—Hematite, 68s. 6d. per ton, delivered at the 
steel works; foundry iron, No. 1, 72s. per ton, and 
No. 3, 69s. 6d. per ton, both on trucks at makers’ yards. 
Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, March 19, only amounted to 326 
tons. Of that total, 268 tons went overseas and 58 tons 
coastwise. During the corresponding week of last year, 
the figures were 635 tons overseas and 47 tons coastwise, 
making a total shipment of 682 tons. 








Tue Evectricat Destruction oF Mosqurrors.—lIt is 
stated by the International General Electric Company of 
Schenectady, that thousands of male mosquitoes were 
destroyed last summer in Professor Elihu Thomson’s 
laboratory, because they mistook the hum of an electric 
furnace for the song which the female of the species 
sends to attract them. The furnace was being used for 
fusing a 66-in. quartz disc to make an astronomical 
mirror, and its normal operating temperature was 
about 2,500 deg. F. When loaded at 800 kw., the 
e of the three-phase, 60-cycle current caused a 
drone, which was evidently audible to, and mistaken by 
the insects in the extensive marshy district near by. 
Professor Thomson, commenting on this result, says that 
in spite of the great swarm of insects, none of the men 
—_ in the furnace house was bitten, as the 

es do not bite. He also suggests that it should be 
possible to organise an electro-magnetic hummer to 
attract the males, and thus reduce the laying power of 
the female. The result would be a great diminution in 





the mosquito population and even its total destruction. 
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THE LATE MR. HERBERT 
CARPMAEL. 

lv is with great regret that we record the death, on 
Sunday last, at the age of 63, of Mr. Herbert Carpmael, 
for many years chief sub-editor of our contemporary 
The Engineer, after being connected with that journal 
for over 33 years. Mr. Carpmael was an old 
Dulwich boy. having attended the College from 1879 
to 1887. Early in 1888 he went as a student to the 
works in London, of the Brush Company, then the 
Anglo-American Brush Corporation, his term with 
them in that capacity lasting for three years. At the 
end of this time he was retained by the firm as an 
assistant engineer, and had part charge of the com 
pany’s lighting installation at the Edinburgh exhibition 
of 1890. After further installation work, he was 
appointed in 1891 as chief assistant in the testing 
department. He also had charge for some time of train- 
lighting experiments in France, and of the installation 
of the municipal electric lighting works at! Blackpool. 

In the autumn of 1893, he entered the service of 
Messrs. Bramwell and Harris, MM.Inst.C.E., West- 
minster, and became chief engineering assistant to the 
firm in 1895. In this connection, he was engaged 
upon sewage and water works, refrigeration, trans- 
mission of power, electricity supply, &c. 

When in 1897, our contemporary The Engineer 
organised a series of motor car trials, enlisting the | 
co-operation of Sir Frederick Bramwell and Sir John 
Aspinall as judges, Mr. Carpmael attended as one of 
Sir Frederick Bramwell’s staff. The connection thus 
made developed in 1898, when Mr. Carpmael was offered 
and accepted the position of assistant on the editorial 
staff of the late Mr. Vaughan Pendred. As a result of 
his former experience, he paid particular attention to 
civil engineering subjects, especially to water supply 
and sewage, and continued to attend to these after his 
appointment as chief sub-editor, though, of course, at 
times he was to be met with in quite different fields. 

He was a hard worker and a staunch colleague, and 
the services he rendered to our contemporary made him 
a very valuable member of the staff. He was quiet 
in manner and courteous, and as a fellow participant 
in functions and demonstrations was a particularly 
agreeable companion. He was guardedly unobtrusive, 
and was not often to be seen at the technical institutions, 
where, however, he maintained touch with a consider- 
able circle of friends. Before his death he had been in 
failing health for some time, and had been forced to 
give up much of his work. He became an Associate 
Member of the Institution of Civil Engineers in 1897, 
and of the Institution of Electrical Engineers in 1902. 
We offer to the Editor and staff of our contemporary 
our sympathy in the loss they have sustained. 


THE LATE MR. J. W. REED. 

We regret to have to record the death of Mr. Joseph 
William Reed, which took place at his home at South 
Boldon, County Durham, on March 9. Mr. Reed, 
who was for many years general manager of the engi- 
neering department of Messrs. Palmers Shipbuilding 
and [ron Company, Limited, was born in Northumber 
land in 1859. In 1874, at the age of 15, he entered 
upon a five years’ apprenticeship at the Jarrow-on 
Tyne works of Messrs. Palmers, and after completing 
his time, was appointed draughtsman. In 1883, when 
only 24 years of age, he became chief draughtsman at 
the Jarrow works, and continued to occupy this 
position for five years, only relinquishing it to become 
manager of Messrs. Fawcett, Preston and Company, 
Limited, Liverpool. In October, 1889, however, he 
returned to Messrs. Palmers as manager of the engine 
works department at Jarrow, and continued in this 
capacity until his retirement just prior to the war. 
He was responsible for the design and construction of 
all the engineering work carried out by his firm, and 
reorganised and practically rebuilt the engine works 
in order to make them thoroughly modern. He 
designed and patented the Reed Express water-tube 
boilers, of which about 170 were afterwards fitted in 
destroyers, gunboats, and cruisers of the British Navy 
He was also the designer of a system of forced lubrica 
tion for torpedo- boat cestroyer engines 

During the war, althc ugh he had previously retired, 
Mr. Reed accepted an appointment as engineering 
manager of Messrs. William Doxford and Sons, Limited, 
Sunderland. In this position he was responsible for 
organising the department for war work and for turning 
out the machinery for a large number of destroyers and | 
other war vessels. Mr. Reed became a member of the | 
North-East Coast Institution of Engineers and Ship- 
builders in November, 1884, and served for some years 
on the Council. He was elected a member of the Institu- | 
tion of Naval Architects in 1893, and of the Institution 
of Mechanical Engineers in 1894. He also became an 
original member of the Institute of Metals when that 
body was formed in 1908, and was for several years 
an engineering member of Lloyd's Register Technical 
Committee 
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MACHINE TOOLS AT THE LEIPZIG FAIR. 


(For Description, see Page 370.) 







































Fic. 4. Grixyptey Avromatic; Messrs. PrrrLer WERKZEUGMASCHINENFABRIK A.-G. 



























Fic. 5. Wro1a LatHe; Rear View; Messrs. MAGDEBURGER WERKZEUG- 
MASCHINENFABRIK A.-G. 
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Fic. 6. Wro1a Larue; Vrew From Apove; Messrs. MAGDEBURGER WERKZEUG- 
MASCHINENFABRIK A.-G. 
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THE MASS PRODUCTION OF ELECTRIC INCANDESCENT LAMPS. 


MESSRS. THE GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, WEMBLEY, 


(For Description, see Page 359.) 





























Fie. 4. GENERAL VIEW OF THE ASSEMBLY FLOOR AT THE WEMBLEY Factory. 
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Fic. 5. Mounting FILAMENTS ON THE Feet SUPPLIED FROM MACHINES ON THE RiGur. 
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ELECTRIC COMPANY, LIMITED, ENGINEERS, WEMBLEY. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
ire to call the attention of our readers to 
my v4 the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
“ ENGINEERING,” WESTRAND, 





TELEGRAPHIC 
ADDRESS LONDON. 
TELEPHONE NUMBER—TEMPLE BAR 3663 


2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 

‘* ENGINEERING ” may be ordered from any 
»wsagent in town and country and at railway book- 
‘alls, or it can be supplied by the Publisher, post free, 


the following rates, for twelve months (or for six 
: three months, pro rata), payable in advance :— 


For the United Kingdom .. £3 5 0 
For Canada— 
Thin paper copies .... £218 6 
Thick paper copies... £3 3 0 
For all other places abroad :— 
Thin paper copies ....... : £3 3 0 
£3 7 6 


Thick paper copies......... snes 

Foreign and Colonial subscribers receiving incom- 

‘ete copies through newsagents are requested to 

ommunicate the fact to the Publisher, together with 
the agent’s name and address. 

When foreign subscriptions are sent by Post Office 

Orders, advice should be sent to the Publisher. 





ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than First Post on Thursday. In consequence 
of the necessity of going to press early with a 
portion of the edition, alterations for standing 
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THE USE OF THE COMBINED 
HARVESTER AND THRESHER IN 
ENGLAND. 

In commenting on the annual report of the Royal 
Agricultural Society in December last, we had 
occasion to quote some figures on the operation 
of combines, or combined harvester and threshers, 
collected by the Canadian Government. It was 
stated that unless at least 25 acres per foot of cut 
could be harvested each season, overhead charges 
might make combine operation too expensive. 
Expressed in other words, 200 acres should be 
devoted to wheat each season to enable a 7-ft. 
combine to be used economically. There is no 
reason to suppose that overhead charges are less 
in England than in Canada, and in view of the large 
scale of operation in the latter country, the reverse 
is likely to be the case. We therefore argued from 
the figures that unless the size of the unbroken 
area devoted to a single crop in this country were 

















considerably increased, the combine would be of 
little value to the British farmer. With these 
figures in mind, it is somewhat surprising to find 
the statement made in an authoritative quarter 
that the past season has amply justified its intro- 
duction into this country. The statement appears 
in a brochure entitled ‘‘ Occasion Notes on Mechan- 
ised Farming,” recently published by the Institute 
for Research in Agricultural Engineering of the 
University of Oxford. On examining the report, 
which has been prepared by Mr. W. H. Cashmore 
and Mr. J. E. Newman, it appears possible that the 
apparent contradiction between the results obtained 
in Canada and England is explained by the special 
value of the combine in weather conditions which 
are only too common in this country. In this 
connection, it will not be out of place to quote the 
results obtained on a farm in Hampshire in some 
detail. On the farm in question, 1-03 inches of 
rain fell on September 4 before noon. The day 


then turned fine and at 3-30 p.m. the combine, a 
10-ft. Caterpillar, was put to work. By 7.30 p.m., 
it had cut and threshed 63 sacks of wheat, which had 
an average moisture content of a little under 33 per 
cent. By 9 p.m., all the wheat had. been put 
through a dryer, and the moisture content reduced 
to 19 per cent. Next day the grain was again 
put through the dryer, the moisture content being 
brought down to 15 per cent. On another farm in 
Lincolnshire, a 10-ft. Caterpillar and an 8-ft. 
International combine were used for harvesting 
wheat and barley. In the period between August 
24 and September 24, the two combines cut 360 
acres of barley and 64 acres of wheat, although 
between these dates it rained on 14 days, with a 
total rainfall of 3 in. Practically all the corn was 
dried artificially, the consumption of coke being a 
little over 6 tons. Particular importance attaches 
to the artificial drying of barley, since the crop may 
be spoiled for malting purposes if it be discoloured 
by rain on the stooks. It will be noted that in the 
two cases quoted, which represent the two largest 
individual acreages harvested by combine, the 
success of the operation was as much due to the 
dryer as to the combine. The authors of the report 
go so far as to state that the provision of adequate 
equipment for drying must be regarded as a necessity 
if the work of the combine is to be economically 
successful. 

Taking into consideration the large size of the 
combines employed, the relatively small acreages 
harvested, and the cost of drying the crops, some 
doubt appears justifiable as to whether the success 
claimed for the combine in this country could be 
fully substantiated. We have previously stated 
our opinion that the best hope of making farming 
profitable is to replace hand by mechanical power 
to the greatest possible extent, but it would be 
regrettable if the industry were to be misled by 
too-optimistic estimates of the value of the combine, 
such as undoubtedly occurred on the introduction 
of the tractor. It is stated in the report to which 
we have referred that the question of costs and 
costing was undertaken with the co-operation of 
the Agricultural Economics Research Institute, 
and it would be of great interest if the allowances 
for first cost and depreciation of the combine and 
dryer, together with the working costs, could be 
published. It is difficult to see that the former 
could be other than heavy in view of the large size 
of the combines used, and the relatively small 
areas dealt with, areas which are considered in 
Canada to be below the economic level even without 
the introduction of drying. 

Whether drying explains the success of the com- 
bine or not, the fact remains that while there were 
only four privately-owned implements of this type 
in use in 1930, the number had increased to eight 
at the commencement of the 1931 harvest, and two 
more were acquired during the season. That 
the conditions of operation were far from ideal in 
the majority of these cases, is suggested by the facts 
that the smallest implement in use had an 8-ft. cut, 
and that the total acreage cut per machine varied 
from a minimum of 20, to a maximum of 230. 
The application of the combine varied considerably 
on the different farms. In one case, for example, 
the combine was of the type operated by a power 
take-off from the tractor. The implement had 
an 8-ft. cut, and the tractor was a 22-36 h.p. 
model. The small size of the machine was advan- 
tageous in that it enabled it to be transported from 
field to field through ordinary gateways. The 
machine was able to finish one field, pack up and 
move to another, and restart within one hour. 
As it took nearly an hour to disconnect the tractor 
from the combine, it was not considered worth while, 
on mornings when it was too damp to use the 
combine, to detach it for a few hours ploughing, 
ah operation that can be carried out in a few minutes 
if the combine is fitted with its own engine. Wind- 
rowing was adopted on three occasions, but 
experience indicated that it was only advantageous 
in the case of very weedy crops, and it is suggested 
that when such a crop is met with, it might be 
better to use a binder, or to cut high so as to avoid 
the bulk of the weeds, regarding the loss of the 
straw as being preferable to incurring the extra 
capital cost of a pick-up for the combine. 
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Other possible reasons for the apparent economic 
use of the combine on smaller acreages in England, 
as compared with Canada, are that straw is of more 
value in this country, and that badly-laid crops can 
be harvested with less difficulty than by binders. 
There was considerable diversity in the method 
of handling the straw on the English farms. In 
the majority of cases it was left in windrows, and 
subsequently gathered up by hay sweeps or loaders. 
One machine was fitted with a straw dumping 
attachment, which left the straw in cocks, and 
another machine was fitted with a straw spreader. 
The machines were in general unable to deal with 
straw over 3 ft. to 3 ft. 6 in. in length, unless they 
either left a long stubble, or went very slowly. It 
might not, therefore, pay to cut all the straw with 
such machines, in order to work more quickly. 
The only case of failure in harvesting a badly-laid 
crop was one where the grain was undersown with 
clover. In this instance, the screens were con- 
tinually clogged with broken leaves. 

The authors refer to what they describe as a 
persistent superstition that mechanisation is only 
profitable on large farms and in large fields, and 
state that this supposition is entirely without 
supporting evidence. The term persistent super- 
stition hardly appears to be happily chosen, as it 
is obvious that the question is only one of degree, 
and we presume that the authors would admit 
that frequent turning at headers, and transfer 
from one small field to another, might easily more 
than offset the advantages resulting from the use 
of such an elaborate appliance as the combine. 
That the minimum size of field for economic opera- 
tion is less than usually assumed may very possibly 
be true, in view of the uncertain weather so fre- 
quently prevailing at harvest time, and the special 
advantages offered by the combine in such circum- 
stances as those to which we have referred. We have 
hitherto only made casual reference to the first 
cost of the combine, but this would obviously lead 
to a prohibitive overhead charge if the implement 
was purchased by individual farmers for use on 
relatively small areas. We understand that the 
contract system, which is already in use in Canada 
and elsewhere, is undergoing trial in this country, 
and that the alternative of co-operative ownership 
is under consideration, but when full advantage 
has been taken of one or other of these systems, it 
is certain that every endeavour must be made to 
utilise the implements under the most suitable 
practicable conditions. Progress is possible in 
two directions, first by the removal of hedges 
between adjacent fields, and, where this is im- 
practicable, the improvement of the connecting ways 
and second, by designing combines specially suited 
for this country. In the latter connection, the 
width of the cut on even the smallest existing 
machines could probably be materially reduced 
with advantage, and the combine should be able 
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have been advanced. At various times the American 
railroad companies have made re-classifications 
which have had the effect of increasing the total or | 
inclusive charges to points more than 60 per cent. 
higher than pre-war levels. 

A few months ago, the American companies, 
finding themselves in poor financial condition, 
applied to the Inter-State Commerce Commission 
for power to make an all-round 15 per cent. advance 
in their transport charges. At the same time they 
announced 10 per cent, reductions in salaries and 
wages. The law entitles railway companies in the 
United States to make a return of 5} per cent. on 
the capital value of their properties. British rail- 
ways are entitled to earn “standard” revenues. 
The case of the American companies for a 15 per 
cent. advance was not seriously challenged or 
questioned, even by traders, and was established 
to the satisfaction of the Commissioners. It was 
argued that such an advance might not bring in an 
equal percentage advance in railroad earnings, as 
some transport business might be lost in consequence 
of the increased charges. The Commission autho- 
rised, a few weeks ago, increases up to 10 per cent. 
in railway charges on most classes of goods—on all 
ore, coke, iron, steel, furnace slag, bricks, lime, 
timber, and many other commodities. 

The effect on trade competition, of this increase, 
should prove of advantage to the British heavy 
trades. The 10 per cent. American advance amounts 
tu far more than such a percentage advance would 
mean in our country, because th2 average haul is 
very long in the United States but short in the 
United Kingdom. For example, coal for export 
has to be carried between 200 and 500 miles by rail 
in America, but only between 10 and 60 miles in 
Great Britain. The average haul for iron and steel 
making materials and finished products is about 
500 miles in America but only about 30 miles in 
Great Britain. In spite of low ton-mile rates, 
transport costs are considerably higher in America 
than here. Our ton-mile rates are high because our 
distances are short and we have the same terminal 
work on short-distance traffic as our competitors 
have on their long-distance traffic. Before the 
fresh advance in American rail charges, the average 
all-in inlind transport costs on a ton of finished steel, 
up to port of shipment or land boundary station, was 
59s. per ton, against 17s. 6d. in Great Britain. The 
cumulative advances on ore, lime, coal, coke, pig 
iron, slag, scrap, and finished products will now 
make the American figure higher than 59s, per ton. 
The increase in the “car load” charge alone is 
3 dols. both on raw and finished goods. Coal for 
shipment in the United States carried from 7s. to 
12s. per ton rail charges, pits to ports, before the 
fresh advance was made. The overland transport 
charges on American coal to Canadian stations 
ranged from 15s. to 25s. per ton. Compared with 
those figures we have pit to port rail charges ranging 





to deal with long straw. The latter condition is 
already met in the implement manufactured by 
Messrs. Clayton and Shuttleworth, and previously 
described in our columns. 


BRITISH AND AMERICAN RAILWAY 
RATES. 


THERE is more than one lesson to be derived from 
consideration of British and American railway 
finances. The outstanding fact from the point of 
view of trade competition is that American rail 
charges are much higher compared with pre-war 
level than are British charges, and to that extent 
American industries are handicapped, and British 
industries assisted. Under the special war-time and 
early post-war-time Government control, British 
rail charges were raised 100 per cent. above pre-war 
levels. After the companies regained control, 
British rates were reduced to a level 60 per cent. 
above pre-war; American rates stood at the same 
percentage at that time. Since then our rates have 
been reduced to 50 per cent. above pre-war, and to 
a still lower percentage under the terms of the De- 
Rating Act. Our rail charges on coal, ore, pig-iron, 
steel, and various agricultural products are now 
between 30 per cent. and 40 per cent. above pre-war. 
American rail charges have not been reduced from 
the 60 per cent. post-war increase. Indeed, they 


only from 6d. to 3s. per ton, and British coal can be 
|carried from the mines here to Montreal, Quebec, 
&c., in Canada for a combined rail, dock, and ocean 
freight charge of 10s. per ton. From the fore- 
'yoing figures it may easily be gathered that the 
position of the British coal, iron and steel trades as 
| against American competition is much improved by 
the advance in American rail charges. 


NOTES. 
Roap anp Ral. 

Tue Minister of Transport has appointed a 
Standing Joint Committee to “ investigate the facts 
relating to the total cost of the highway system 
(including the regulation of traffic), the incidence of 
these costs, and the contributions of the different 
classes of users of mechanically-propelled vehicles.” 
It has further to make recommendations directed 
to enabling the railway and road transport industries 
“to carry out their functions under equitable 
conditions.” As reported in our issue of last week, 
the proposed appointment of this committee was 
referred to by the Minister at the lunch by the 
Commercial Motor Users’ Association on the 9th 
inst. The Committee is to consist of the managers 


of the four railway groups and four representatives 
of large road-transport organisations, with an 
independent chairman. 








The appointment of this 


Committee is, in effect, a destructive comment on the 
Final Report of the Royal Commission of Transport, 
which appeared in January of last year. At the 


| time that report appeared, we pointed out that it 


consisted, in the main, of unsound generalisations 
and irrelevancies, and that no proper examination 
of the relation between road and rail transport had 
been attempted, although this was the main bugi- 
ness of the Commission. As the Royal Commission 
sat for some years and produced several reports, it 
is, perhaps, hardly fair to expect the new Committe 
to report on this matter by the end of July, as they 
are asked to do. As, however, they will probably 
confine themselves to the matter in hand, and 
refrain from indulging in uninstructed reflections on 
railway electrification and similar matters, it js 
possible that they may produce something useful by 
that date. The matter in question is almost entirely 
one of accountancy, and the difficulties would appear 
to concern the possibility of collecting the relevant 
data in the short period allowed. 


Tue British CoRPORATION REGISTER OF SHIPPING 
AND AIRCRAFT. 

Figures published recently indicate that the 
world’s laid-up shipping exceeds 12,500,000 gross 
tons, this total being almost exactly 20 per cent. of 
the aggregate tonnage of the world’s shipping. 
This somewhat startling piece of news was given 
by one of the speakers at the forty-second annual 
meeting of the British Corporation Register of 
Shipping and Aircraft, held in Glasgow, on March 2 
last. Mr. Robert Clark presided, and his speech 
when presenting the annual report dealt mainly with 
the difficult position of the shipbuilding industry. 
He said that, in the present condition of affairs, 
the supply of shipping was much greater than the 
demand, but, on the other hand, the existing 
effective tonnage of the world was less than would 
have been required if trade had maintained its 
pre-war rate of development since 1913. In spite 
of the decrease in new construction, the total of 
the classified tonnage in the Register had been well 
maintained ; the annual report showed this to be 
nearly 5,150,000. That the Technical Committee 
of the Corporation had not been idle was indicated 
by the speech of Mr. Maurice E. Denny, Chairman 
of that Committee. As a result of research on the 
corrosion of rivet material, said Mr. Denny, it had 
been decided that, in the interests of shipowners and 
shipbuilders, rivets made from rimmed-steel ingots 
should be excluded from use. The main task of the 
technical committee during the past year, how- 
ever, had been the study of the application of 
electric-arc welding to the connection of main 
members of the hull structure, as it had been 
recognised that the rapid development of a satis- 
factory welding technique had brought within 
measurable distance the economic substitution, on 
a large scale, of welding for riveting. The results 
of this work were set out in the Provisional Rules 
for Electric-Arc Welding in Ships, which we dealt 
with in our issue of February 12. The growing 
importance of the aircraft inspection work carried 
out by the Corporation, continued Mr. Denny. 
could readily be gauged from the annual report, 
which recorded a 50 per cent. increase in the number 
of classified machines in service, and a 60 per cent. 
increase in the number of surveys carried out. 
Che British Corporation Register of Aircraft had 
been published on new lines. In place of a ponder 
ous volume, into which correction slips had to be 
pasted at intervals, a convenient card-index cabinet, 
containing a card for every machine registered in 
Great Britain, had been issued. The problem of 
recording additional information was overcome by 
the issue, at fortnightly intervals, of fresh cards 
which could readily be substituted for those ® 
the cabinet. 








OIL ENGINE TRACTION. 


Tue second of the three Cantor Lectures on oil- 
engine traction was delivered by Mr. A. E. lL. 
Chorlton, at the Royal Society of Arts, on Monday, 
March 14, a large part of the lecture being devote’ 
to a description of the different engines that bs 
been developed for rail traction. In his open 
remarks, the lecturer pointed out that, where 
the designer of the steam locomotive was able © 
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take advantage of the method of trial and error, 
the designer of an oil engine for rail service was 
expected to produce an engine which would almost 
at once obtain a reliability and economy superior 
to its well-established rival. Hardly less exacting 
were the restrictions of size and weight imposed 
upon the new form of locomotion. During its 
long period of use, the existing steam engine had 
been progressively improved until its design had 
approached the ideal in the disposition and weight 
of the parts. The oil-engine designer was obliged 
to compress all those years of evolution into, perhaps, 
two or three successive designs. It was now being 
recognised that for successful application to trans- 
port service, with proper regard to first cost, the 
oil engine must be greatly reduced in weight, for a 
given power. This was only possible, to the extent 
called for, by increasing the speed of revolution. 

After briefly discussing the development of the 
internal-combustion engine for railway work, through 
the petrol engine, the paraffin engine, and the hot- 
bulb engine, the lecturer mentioned that the engines 
employed on the oil locomotives which appeared 
after the war were generally similar to the submarine 
type, actual submarine engines being sometimes 
used. Dealing with his own work, he said that he 
started with an engine running at 380 r.p.m., and 
giving 100 brake horse-power per cylinder, as a 
basis. This engine was of the airless-injection type 
with port turbulence. In 1919, a vee-type engine 
was built torunat500r.p.m. This engine was of the 
two-cell type, supercharging was secured by using 
the enclosed crank-case as a pump, and the fuel 
pump was of a form which subsequently developed 
into the well-known flash type. Progress then began 
in the direction of weight reduction by increased 
speed, with a view to the development of an engine 
for air transport. The result was an engine running 
at speeds up to 1,300 r.p.m., with a power output 
up to 120 brake horse-power per cylinder, and this 
was immediately followed by the engines for the 
R 101, some particulars of which have already been 
given in our columns. 

As a result of the success of these engines, 
a similar type was constructed for railway work, 
and it might be claimed that these were the first 
oil engines of the high-speed type to be constructed in 
numbers and put into railway service in conjunction 
with electrical transmission. They were built in 
several sizes with varying numbers of cylinders 
to meet the requirements of locomotives, motor 
trains and rail cars, and many of them were put 
into service on the Canadian National Railways in 
1925 and the following years, and were still running 
satisfactorily. The maximum speed was kept at 
750 r.p.m., though this was a great advance on the 
practice at the time, and the idling speed was 300 
r.p.m. 

After brief references to the leading features of the 
M.A.N., Krupp and Sulzer engines for locomotives, 
the lecturer passed on to a consideration of oil 
engines for road transport. These engines had to 
withstand extremely rough usage, the vehicle being 
constantly started and stopped, with frequent 
shocks due to gear changes, and they often worked 
in a dusty atmosphere. In spite of these conditions, 
such success had already been achieved that they 
ran regularly oyer 30,000 miles before requiring re- 
fitting. The engines were usually of the six-cylinder 
type with cylinders 4 in. to 44 in. in diameter and 
strokes of 5 in. to 6 in., and ran up to a maximum 
speed of 2,500 r.p.m., at which 100 brake horse power 
was developed. Apart from high speed, reduction 
in weight had been largely achieved by the use of 
magnesium and aluminium alloys. Many of the 
engines were of the two-cell type, but some retained 
the single chamber. It was interesting to compare 
these engines with others from the point of weight 
per unit of power. The 100-h.p. A.E.C. engine, 
running at 2,000 r.p.m., weighed 12 Ib. per brake 
horse-power ; the Beardmore Vee-type engine, 
used in the Canadian National Railway locomotives, 
developed 1,250 h.p. at 750 r.p.m., and weighed 
18 lb. per brake horse-power ; and the Beardmore 
motor-train type developed 300 brake horse-power 
at 750 r.p.m., and weighed 13 lb. per brake horse- 
power. The lightest engine referred to was the 
Tornado type for the R.101, which developed 


weight of 7} lb. per brake horse-power; and the 
heaviest was the earliest submarine type to be 
used in locomotives, which developed 1,000 to 
1,200 brake horse-power at 400 r.p.m. and weighed 
50 lb. per brake horse-power. 
Turning next to the transmission, the lecturer 
mentioned that for a long time this was regarded 
as the central problem in the application of the 
oil engine to railway service. The engine was 
regarded as a constant-speed unit without much 
overload capacity, and its heavy weight and low- 
speed in the early stages seemed to preclude the 
application of electrical transmission. Many inter- 
esting transmission gears were constructed and 
experimented with, but most of them had been 
abandoned. The systems of transmission which 
had been tried could be divided into six groups: 
hydraulic, mechanical, compressed air, electrical, 
direct, and mixed. The hydraulic system was 
attractive as it was infinitely variable, and several 
examples were in service. These were either of the 
piston type, such as the Williams-Janney; the 
radial-vane rotary type, of which the Lentz was 
the best known example ; or the centrifugal or tur- 
bine type. With regard to mechanical transmissions, 
those using tooth gearing were standard practice 
for the majority of road vehicles. The tendency 
in design for the larger powers was to utilise constant- 
mesh gears in combination with hydraulic flywheels. 
As the power transmitted rose above 160 brake 
horse-power, more difficulties were experienced 
in meeting the conditions of service, especially on 
rail, where the shocks were much more severe, and 
the need for continuous torque during the gear 
changes was more important. The lack of elasticity 
and break in draught due to the definite step in each 
change of speed had undoubtedly held up this class 
of gear, particularly in locomotives and the larger 
rail cars. 
Transmission by compressed air or gas provided 
flexibility of working equal to that of the steam 
locomotive and greater than that of the mechanical 
or even the electrical methods. In the early Dunlop 
arrangement, the direct coupled oil-engine com- 
pressor set simply replaced the steam boiler of the 
standard locomotive, and the characteristics of the 
latter were largely maintained. In systems of 
this type, the medium might be air, steam, or exhaust 
gas, and advantages were claimed for each, though 
the air system had made most progress and was the 
only one in regular use. The loss in compression 
and re-expansion of the working fluid was compen- 
sated by utilising the waste heat of the engine. By 
employing the heat te reheat the air before use in 
the power cylinder, high efficiencies could be 
obtained. Probably the number of reciprocating 
parts and their upkeep was a material objection. 
An example of this type of locomotive, built by the 
M.A.N. Company, was now in service near Stuttgart. 
The electrical system of transmission had been 
adopted more than any other, no doubt mainly 
on account of the extensive practical experience 
gained with full electric locomotives. They were 
claimed to be the most successful in service, and 
although their first cost was high, their practical 
success no doubt accounted for their almost universal 
adoption in the later constructions. The main 
objection to the electrical system was its greater 
weight and relatively higher first cost. This would 
be remedied to some extent by the high-speed 
set. Another objection was that two systems were 
really involved: the mechanical engine and the 
electrical generator, transmission and motors, 
so that two different gangs of men were required 
on maintenance. 
The best known example of direct coupling was 
the Sulzer locomotive, in which the crankshaft 
was coupled to the driving wheels by side rods. The 
latest example was the Ansaldo,* with the Junkers 
oil engine. In both these cases compressed air 
was used for starting against load. Of locomotives 
of the direct-coupled type but with invariable gear 
ratio, the Still was undoubtedly the best known, 
and of this, the best example was the Kitson-Still. 
The handicap of the system for locomotive work 
was the variable temperature of the exhaust gases 
resulting from the change of load, which led to the 
need of assistance from an oil burner, thus lowering 
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the real efficiency. The lecture concluded with a 
discussion of the auxiliary equipment necessary 
on oil-locomotive trains. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of the Institution 
of Mechanical Engineers, on Friday, March 18, at 
Storey’s-gate, St. James’s Park, London, a meeting 
of the members of the Benevolent Fund was held 
to consider the report of the committee of manage- 
ment for the year 1931 and to elect office bearers. 
The Chair was occupied by the President of the 
Institution, Mr. William Taylor. The report 
showed an increase of membership, there being 
1,559 on December 31, 1931, as compared with 
1,525 on December 31, 1930. In addition to 
subscriptions from members of the Fund, con- 
tributions had been received from 353 other mem- 
bers of the Institution during the year. The 
income for the year was 1,76&1. 18s. 5d., but there 
had been an excess of payments over receipts of 
2361. 10s. lld. On the motion of the Chairman, 
the report was unanimously adopted, and a resolu- 
tion was also passed for the transfer of a sum not 
exceeding 500/. from capital to income, if it should 
be required in the coming year. Mr. Fred Clements, 
Sir Dugald Clerk, and Mr. William Reavell retired 
by rotation from the committee of management, and 
Lt.-Col. E. Kitson Clark, Mr. H. L. Hall, and Mr, 
R. E. Trevithick were elected to fill the vacancies. 
The honorary treasurer, Mr. Harold Robinson, 
retired and Mr. W. O. Roberts was elected to fill 
this office. The honorary secretary, Brig.-General 
M. Mowat, and the honorary auditors, Mr. C. J. 
Haines and Mr. R. L. Quertier, were re-elected. 
Appreciative references were made to the past 
services of Mr. Robinson, and votes of thanks to 
all the honorary officials were also cordially rendered. 

The general meeting of the Institution then 
followed, under the Chairmanship of the President. 
Mr. Taylor announced that Mr. John Barker, who 
had been connected with the Institution for 32 
years, had very kindly presented an ivory gavel 
for the use of the Presidents. It was his pleasing 
duty to accept the gift and to thank Mr. Barker and 
convey to him the good wishes of the Institution. 


MACHINABILITY AND MACROSTRUCTURE. 


The paper down for reading and discussion was 
entitled “‘ The Machinability of Steel as Indicated 
by its Macrostructure.” It was by Mr. F. E. 
Robinson and Mr. C. T. Nesbitt, and was read by 
the former. We reprint the paper on page 379 
of the present issue. 

The President, in opening the discussion, re- 
marked that the paper suggested to him that the 
right way to begin a research was by ascertaining the 
facts and testing them in practice, and then to look 
for the explanation. For 45 years, or thereabouts, 
his firm had been interested in cutting tools made of 
carbon steel. The “D” bit, which had been 
described by the authors, was a tool which had no 
top rake, but it had a cutting angle of 90 deg., both 
in respect of the material ahead of the bit and the 
material which was removed from the hole, and 
also in respect of the walls of the hole. His experi- 
ence with steels ranging in carbon content from 1 per 
cent. to 1-25 per cent., had been rather contrary to 
that of the authors. What the workman did when 
he met with a piece of steel which would not cut 
smoothly in the lathe was to heat it to a dull-red 
heat, place it in a dark place until all visible light 
had disappeared, and finally quench it in water. 
Upon taking it back to the lathe, he generally 
obtained a good result. This rather opposed the 
authors’ suggestion that no kind of heat treatment 
had any effect. They referred to the conventional 
heat treatments at high temperatures, whereas he 
was speaking of heating to a comparatively low 
temperature not involving any of the recognised 
critical points. The authors’ correlation of machin- 
ability and macrostructure involved the question 
as to what was the structure. He hoped that the 
metallurgists would throw light on the problem of 
the manner in which the structure affected smooth 
cutting. 








900 brake horse-power at 1,000 r.p.m., giving a 


" * See ENGINEERING, vol. exxx, page 654 (1930). 


Mr. John O’Connor thought that doubt might 
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exist as to the enthusiasm with which steelmakers 
would receive the authors’ suggestions. He feared 
that if the banded structure were to be incorporated 
by all engineers in their specifications, steelmakers 
would be perturbed until some standard could be 
agreed upon. He assumed that the banded structure, 
in the rolled or forged bar, resulted from the effect 
of rolling or elongating the particular crystal struc- 
ture of the original ingot, and that the original 
structure must vary with the analysis of the ingot. 
As the authors had said, the cause of the banded 
structure had been the subject of a paper 
before the Iron and Steel Institute in September, 
1931, by Professor-F.'C. Thompson and Mr. R. 
Willows, and he believed that these research workers 
had concluded that oxygen the chief cause. 
The effects of the oxygen, phosphide and silicate 
inclusions present in the steel might, however, be 
cumulative and inter-related. It fact that 
oxygen and the banded structure were more asso- 
ciated with the low-carbon than with the high-carbon | 
The particular with which the 
authors had been dealing were rather of the higher- 


was 
was 


steels, steels 


carbon type. He feared that any effort on the | 
part of the steelmaker to obtain or emphasise | 
the banded structure by increasing the oxygen | 


content of the steel would have far from satisfactory 
results. He was happy to say that his firm (Messrs. | 
Thomas Firth and John Brown, Limited, Atlas | 
Works, Sheffield) had enjoyed a gratifying measure | 
of success in supplying the authors with the steel 
they wanted. Nevertheless, he not at all! 
inclined to be dogmatic or to express an opinion | 
as to which of the various precautions they had | 
taken, in melting, casting and rolling, had contri- | 
| 


was 


buted to the particular structure it was desired to | 
obtain. 

Mr. J. Oliphant said that he was not familiar with 
the steels referred to by the authors, but had done | 
a considerable amount of investigation into the | 
machinability of stainless The authors | 
had referred to the difficulty of machining these | 
materials. An essential point was that, in machin- | 
ing stainless steels, it was necessary to have a very | 
steep top rake on the tool ; generally he had worked 
with a minimum of 20 deg., but had gone as high 
as 30 deg. Furthermore, the surface speed of the bar 
should be increased by increasing the spindle speed 
of the machine, and light cuts taken. He had tried | 
many different lubricants and had obtained satis- | 
factory results with one or two proprietary brands. 
One of these was Frapol, and the other Filmac. | 
He of their constituents, but, in 
his opinion, success in machining had been largely | 
due to their use 

Mr. B. P Cooper asked the authors whether they 
had endeavoured any of the results 


steels 


was unaware 


to correlate 


was subject to some kind of electrical action in the 
presence of a solid or liquid medium, which was 
varied according to the metal treated. At present, 
the process being commercially 
chiefly on machine tools, but experiments had been 
carried out in respect to its application to light 
armour plate, rifle barrels, and machine guns, and 
confidence was expressed that it might be used 
commercially for motor-car and aircraft construction. 
Owing to the toughening effect produced, the process 
enabled materials to withstand for a longer period 
varving and violent vibrations. Definite benefits 
had already been shown to follow the application 
of the process to sheep shears, as used by Australian 
farmers, and to Canadian plough shares. If the 
Macrome process fulfilled the claim made of doubling 
or trebling the life of the steel, concluded Mr. 


was 


| Metcalf, the matter was of particular interest, and 


he wished to ask the authors if that side of the 
question had any connection with the subject of 
their paper. 


Professor Dempster Smith inquired what the 


| authors hoped to achieve by increasing the pressure 


of the cooling medium which they were seeking to 
apply to the cutting edge of the tool. He did not 
know the diameter of the hole. The authors had 


| given the cutting speed as being from about 130 ft. 


to 200 ft. per minute, and if the feed were in the 
neighbourhood of , \),-in. per revolution, the cut 
would be entirely on the edge. The cutting pres- 
sure was in the neighbourhood of from 250 tons 
to 300 tons per square inch, and to increase the feed 
of the cooling medium would, in his opinion, not 
achieve much. He was surprised that the authors 
should not get any change in the structure of the 
steel by heat teatment at 585 deg., presumably 
Centigrade, cooling in oil, and retempering at about 
550 deg. (Answering this last question directly, 
Mr. Robinson said that the macrostructure was 
not altered, although the microstructure was; no 
change took place in the banded structure.) The 
next speaker, Dr. A. P. Thurston, said that he had 


| wanted large quantities of screws, and had done 


his best to persuade manufacturers to take good 
Sheffield steel. He had found, however, that they 
preferred American steel, containing a lot of sulphur 
and other impurities, and he would like to know the 
reason, 

The President regretted that Mr. E. G. Herbert 


was not present, because he knew a great deal 
concerning the subject under discussion. He 


| recalled the fact that Mr. Herbert had shown, on 
|one occasion in that room, how, in facing a piece 


of steel in the lathe, he had obtained a good cut 
while working near the axis. When, however, he 
had arrived at the middle zone he had suddenly 
obtained a bad cut, accompanied by all the tearing 


obtained for « particular structure with some | depicted in the authors’ photographs. Proceeding 
physical test. He had found that a right-angle | little farther, he had again obtained a s th 
bending test, or a deflection test, revealed certain | ° — , ponding — — Ne — 

, cut with the same tool. Mr. Herbert liad shown 


characteristics which were not ordinarily shown by 
the tensile and other commonly-used tests. He | 
would, therefore, like to ask the authors whether 
their results were, or could, be reduced to any other | 
characteristics which might be obtained in testing | 
machines, or whether etching was the only means | 
they had been able to find or suggest, which would | 
reveal good machining properties. 

Mr. H. E. Metcalf stated that the subject of the | 
paper recalled to his mind an article he had recently | 
read in The Times, on the Macrome process for the | 
treatment of steel.* If there were any analogy 
between what was claimed for this process and the 
machining of steel, as indicated by its macrostruc- 
ture, it seemed that the importance of the matter | 
warranted the spending of thousands of pounds in | 
investigatory research. The article referred to was | 
contained in The Times for February 29, 1932. 
This stated that the Macrome process claimed to | 
lengthen the life of finished steel goods, the utility 
of which was dependent upon their capability to 
withstand vibrations, stresses and strains. The 
technical side of the process had been the subject 
of an article in The Times Trade and Engineering 
Supplement of November 28, 1931, when it had been 
described as an application of heat, at a relatively 
low-temperature, in a closed retort or vessel, to the 
material under treatment. In addition, the material 


* See also ENGINEERING, vol. cxxviii, page 693 (1929) 





that this had been entirely due to the cutting speed 
being a critical one, in respect of smooth cutting, 
at that particular zone. The speed of the lathe 
had been unchanged, but the velocity of the sur- 
face of the steel had changed continuously from 
the centre to the edge. This matter might have 
some bearing on the various questions now under 
discussion. 

Mr. L. St. L. Pendred said that some of the 
effects mentioned by the authors appeared on the 


jedges of their specimens to quite a remarkable 
| extent. 


In possibly 50 per cent. of the defective 
steels, the defects were on the edges of the specimens. 
He would like to know if this was due to the 
manipulation of the specimen in the etching bath, 


or whether it was due to something in the specimens | 


themselves. Furthermore, he would like to know 
if, when a billet of this steel was cut into slices at 


various positions, exactly the same structure was | 
(Mr. Robinson replied in the affirmative.) | 


found. 
Continuing, Mr. Pendred asked when these same 
bars were cut transversely, whether a mottled 
structure was found, or whether the ends of the 
bands showed in some way. (Mr. Robinson replied 
that this point had been carefully investigated, and 
he had never been able to find any trace of the 
bands in transverse sections.) 

Mr. F. H. Livens remarked that he took a con- 
siderable interest in the life of rifle barrels in regard 


employed, | 
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| to the length of time they could be used before they 
| “‘nickeled,’’ and the effects which had been put be 
| fore him had shown that there was great variability. 
A rifle barrel might * nickel” in half-a-day’s or in a 
|day’s shooting, and be practically useless, or it 


might continue to give good service for some 
time. The paper provided a probable explanation. 


If the inside of the barrel were not perfectly smooth, 
the inferior finish afforded a hold for the nickel. 
On the other hand, if the finish was good, the nickel 
did not attach itself. 

Colonel A. E. Davidson said that in some of the 
small components referred to in the paper the 
finish had been given with a cutting tool. He 
would like to know whether the authors had tried 

| grinding on these same components, to see whether 
|they obtained an equally good finish, no matter 
| what the structure was. If they had tried this, 
| he desired to know if they had been able to make as 
many cuts with the grinder in either case, or if 
there had been a variation similar to that shown 
when using the ordinary cutting tool. If there was 
no difference in the grinding, it might show that the 
materials which are unsatisfactory to cut might be 
dealt with by some other process. 

Mr. R. E. Trevithick asked the authors whether, 
when a piece of carbon steel was bored, and after- 
wards hardened and tempered, it would give the 
same temper as it would have done in its plain 
state as a bar. (Mr. Robinson, in reply, said that 
it would.). Continuing, Mr. Trevithick said that 
it had been his experience, when hardening stainless 
steels, that, when they were turned into a tube, bored 
from the solid, they did not follow the same rule 
of hardening as they did when they were in bar 
form. The next speaker, Mr. W. F. Cully, said 
that the authors did not need to be reminded that the 
| majority of the steel components produced on 
| machines in this country were from ordinary machined 
|bars. It would be of interest to know whether 
| the differences in macrostructure, referred to in the 
| paper, occurred in the ordinary low-carbon machined 
| bar, as generally supplied in the trade, or in the 
| free-cutting steel supplied specially. Mr. T. H. 
| Turner, who spoke next, asked the authors whether 
| those steels which cut well had equally good 
| properties in resisting bursting. Mr. E. Venis, who 
next took up the discussion, inquired of the authors 








whether the macrostructure of any high-nickel, 
high-chromium, heat-resisting steels, containing 


also tungsten and aluminium, such as Maxhete and 
Maxilvry, had been examined. 

A further speaker joined in the discussion, stating 
that the authors had said in their paper that, 
in an endeavour to correlate bad machining or 
drilling qualities with microstructure, there had 
been no success. During the war he had had a lot 
to do with the machining of bars into 3-in. high- 
explosive shells, and in the case of some hundreds 
of tons of bars sent to them at a very difficult time, 
in 1916, they had simply not been able to machine 
them at all. These bars had smashed up all the 
tools in the capstan lathes. The steel, however, 
was identical with the specification issued by the 
Ministry of Munitions. Everything had been done 
to it in the way of physical tests, chemical anaylsis, 
and Brinell and Scleroscope tests, and there had been 
no difference between the steel which had been 
machining very badly indeed and that which had 
machined quite well. The whole trouble had 
been revealed by the microstructure. The grain 
structure of the material had been at fault, and he 
could assure the meeting that when this had been 
| normalised, the bars had all been converted sucess- 
fully into acceptable shells. 

Mr. Robinson, in his reply, referred first to the 
matter brought forward by the last speaker. He 
wished to emphasise that it had been stated in 
the paper that their steels had always been in the 
normalised condition. The President had referred 
to the old workshop method of normalising; the 
old method was, of course, to heat the unsatisfactory 
steel up to some temperature in the neighbourhood 
of the upper critical point and cool it slowly. 
|This treatment, however, did not remove the 
' defects they had been investigating. (The President 
|here interposed with the remark that the little 
| bit of quenching appeared to be essential.) Con- 
tinuing, Mr. Robinson said that to quench an 
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unsatisfactory material out and give it a secondary 
heat treatment might improve it in many cases, 
but it would never improve the kind of steel the 
macrostructure of which had been shown in their 
paper. These steels were wrong, and no heat- 
treatment would put them right, from the point of 
view of good machining. Mr. O’Connor’s firm was 
the only one that had helped the authors to repro- 
duce the banded structure. This was done—and 
could be accomplished by many other steelmakers— 
by proper and careful cooling of the ingot. In his 
opinion, many of the troubles described in their 
paper originated in careless manipulation of the 
ingot. Some reference had been made to so-called 
“ free-cutting”’ steels. In his opinion, most 
satisfactory results could be obtained from low- 
carbon standard steels made to specification 32, 
grades 1 and 2, of the British Standards Institution, 
by Sheffield manufacturers. Excellent steel had 
been made in the north of England, and great care 
had been taken that the ingots were not tipped about 
in any way. They had been allowed to solidify 
very slowly, the final cooling taking place in soaking 
pits. The authors concluded that this method of 
cooling ingots had a very marked effect on the 
machining of steel having a low-carbon content, and 
the same treatment had been given to high-carbon 
and medium-carbon steels. 

By machinability, they implied obtaining a 
good machine finish, and not merely the tearing 
off of material in any haphazard way. Mr. Pendred 
had asked regarding the peculiar structure at the 
edge of some of their macrophotographs. For 
the purpose of reproduction in their paper, the 
photographs had had to be cut down in width, and, 
in order to show certain types of structure, they 
appeared in a somewhat different position from that 
which they had occupied in the original. Mr. 
Cooper had made some reference to phosphide lines, 
and he could not understand why he had used 
that term as there was no evidence that the lines 
were actually due to phosphide. The lines occurred 
in Armco iron, which contained no phosphorus, and 
also in a free-cutting steel which contained over 
0-1 per cent. of phosphorus. In answer to Professor 
Dempster Smith, the question of speeds and feeds 
when drilling rifle barrels was one of great delicacy. 
Making an alteration of 4-in. in the feed per minute 
would, under ordinary circumstances, make the 
difference between a good and a bad hole, and this 
result might be obtained even with a steel of good 
macrostructure. The authors had endeavoured to 
arrange matters in such a way that they could go 
right through a rifle barrel without ever sharpening 
the tool, and this they had achieved ; it had never 
been done before with any consistency. Oil pres- 
sure was essential in long-hole drilling, and many 
who had attempted to drill long holes had failed 
because they did not use sufficient pressure. It 
was essential to get the chips away by employing 
high oil pressures, and if the pressures could be 
raised still further, the feed could be increased 
because the speed of removal of the chips would 
be increased. 

Mr. Metcalf had referred to the Macrome process, 
but the point which the authors wished to make was 
that they were eliminating, as far as possible, the 
question of tools in order to come down to the steels 
undergoing drilling. The *‘ nickeling ’’ of rifle barrels, 
brought up by Mr. Livens, was a very involved 
question, but he did not think that, normally, it 
caused anything like the trouble it used to do. 
Colonel Davidson had inquired whether they had 
tried grinding. They had ground rifle barrels, but 
as the steel had been selected after experiment, 
they had not found very much difference in the 
results of grinding. They had found, however, 
considerable variation in turning the barrels before 
they had been ground. With regard to resistance 
to bursting, he could only say that since they had 
been more particular regarding the structure of 
their steels, the proof pressures had been raised, 
but they had not found that the steels burst on 
proofing. The care required in producing the 


ingots to get the desired structure had, he believed, 
produced a steel of much better quality. Mr. Venis 
had asked a question regarding the macrostructure 
of certain heat-resisting steels. They had not investi- 
gated many of these materials. 


On one occasion 





quite recently, however, they had carried out an in- 
vestigation in connection with an attempt to drill a 
heat-resisting steel for a machine-gun barrel. Con- 
siderable difficulty had been experienced in drilling 
this steel, and, when the macrostructure had been 
examined, it had been found to correspond almost 
exactly with that of a 6-per cent. chromium steel 
referred to in the paper. 

The President then proposed a vote of thanks to 
the authors, and, in so doing, remarked that the 
investigation should not be allowed to rest where it 
was, but should be taken up by the Institution 
as a matter for research. The proceedings then 
closed with the usual announcements regarding 
forthcoming meetings. 





THE MACHINABILITY OF STEEL 
AS INDICATED BY ITS MACRO- 
STRUCTURE.* 

By F. E. Rosryson, M.I.Mech.E., and C. T. Nessrrr. 


Tue art of drilling long holes of small diameter has 
been known for generations to those connected with 
the gun trade. Between twenty and thirty years ago, 
the practice was to produce the hole in a rifle-barrel 
forging by drilling from both ends. The hole was 
drilled a few inches at a time, the drills finally meeting 
at or about the centre of the barrel. The holes pro- 
duced by this method, although regular as regards 
diameter, were by no means straight. The art of 
straightening the bore required patient training and 
considerable skill, the method employed being to 
cast a shadow by reflected light inside the bore. The 
Pratt and Whitney Company, of Hartford, U.S.A., 
some years before the War, designed a machine for 
drilling rifle barrels from one end. After a long series 
of experiments this method was adopted at the Royal 
Small Arms Factory, Enfield, and the old types of 
drilling machine were converted into machines which 
resembled, in principle, the Pratt and Whitney machine. 
After some years of experiment, the type of drill used 
was standardised, and is known as a “D” bit, an 
example of which is shown in Fig. 3, on page 380. 

An essential feature in drilling long holes is the use 
of a cutting lubricant under high pressure. Mineralised 
lard oil, at a pressure of 800 lb. to 1,000 lb. per square 
inch, is forced through the hollow tube which holds 
the bit at one end, and serves the double purpose of 
cooling the tool and forcing the chips or swarf from 
the bore. 

With the introduction of the type of machine referred 
to, considerable difficulty was experienced in obtaining 
from makers of rifle-barrel steel a material which could 
be drilled uniformly, both as regards the finish obtained 
in the bore and the concentricity of the bore in relation 
to the outside diameter of the barrel itself. So serious 
was this difficulty that it was found necessary, when 
drilling rifle barrels from one end, to drill the hole 
from the rough forging and then turn the external 
diameter from the bore. After a series of trials of 
steel supplied by several makers, one or two firms were 
eventually found who were able to supply steel which 
could be drilled with generally satisfactory results. 
The bore was bright and smooth and reasonably 
straight, but unfortunately none of these firms appeared 
to be able to supply steel which was uniformly satis- 
factory; some consignments were good and others 
decidedly indifferent. Owing to the War, further 
investigations into the problem could not be actively 
pursued, and the years immediately following the 
War found the Royal Small Arms Factory with large 
consignments of steel which were giving anything 
but satisfactory results in the drilling operation. 

Some six or seven years ago, a well-known firm of 
steel-makers in Sheffield asked the Factory authorities 
to try a few of their barrel forgings made to the War 
Department Specification for Barrel Steel, and the 
results were markedly superior to any hitherto obtained. 
Small orders were then placed with the firm in question 
for standard bars of steel from which forgings were 
made at the Royal Small Arms Factory. The results 
obtained were not up to the standard of the forgings 
supplied by the firm. The problem of the variability 
in the drilling properties of rifle-barrel steels was 
discussed with a member of this firm, and he suggested 
that a solution of the problem might be obtained by 
examination of the macrostructure of the steel. It 
was suggested that, provided the correct macrostructure 
was obtained in the rolled bar, any subsequent manip- 
ulation of the bar would not in any way alter the 
drilling properties of the steel. 

A further contract for the supply of barrel steel 
was placed with the firm, in which the standard 
specification was modified, and a clause inserted to 
govern the drilling properties of the steel. This clause 








embodied a drilling test of the bar material as supplied 
by the makers; this test was to be carried out by the 
Factory in a standard barrel-drilling machine, and the 
hole produced was required to be straight and of high 
finish. The drill was required to penetrate the bar, 
some 26 in. long, without needing to be resharpened. 
The reason that tests were specified on the bar instead 
of on forgings made from the bar was to avoid any 
unfairness to the contractor due to possibly faulty 
treatment of the steel during the forging process at 
the Royal Small Arms Factory, although this was 
considered to be an unlikely occurrence. The steel 
supplied under the contract was very satisfactory, 
both in the specification test and in the results obtained 
when drilling the forged barrels during the ordinary 
course of production. 

Simultaneously trials were continued, using the 
same machines and the same operator, on the old 
stock of steel, and the drilled holes were consistently 
inferior to the steel to the new specification. While 
shop trials were going on, specimens cut both from 
bars and forgings were prepared. These pieces con- 
sisted of transverse sections for microscopic examina- 
tion of the steel and longitudinal sections through the 
axis of the bar for macroscopic examination. No 
appreciable difference, beyond variation in grain size, 
was discovered by microscopic examination, the steels 
revealing the characteristic structure of a good com- 
mercial steel of 0-5 per cent. to 0-6 per cent. carbon 
content in the normalised condition. Various etching 
reagents were tried on the longitudinal sections, and 
it was found after many experiments that the reagent 
known as Rosenhain and Haughton’s* gave the best 
results. This reagent revealed the structure which 
metallurgists term somewhat loosely ‘ forging lines ”’ 
or “ phosphide lines,” and it was found that these lines 
varied considerably in the different batches of steels 
on which the drilling tests were conducted. 

In the steel which gave the best results on the 
barrel-drilling machines, etching with Rosenhain’s 
reagent revealed very definite and well-defined lines 
or bands which were practically parallel in the direction 
of axis of the bar. In all the steels which gave unsatis- 
factory results in drilling, the etched surfaces revealed 
the characteristic lines, but these were in all cases 
forked and irregular or much finer in structure. 

Following these investigations, inquiries were issued 
to several well-known firms who had in the past 
been regular contractors for rifle-barrel steel, and the 
firms were invited to send a member of their technical 
staffs to see the result of the works and laboratory 
tests which had been carried out. There was a certain 
amount of scepticism regarding the reliability of 
macro-examination as a guide to the suitability of a 
steel from the point of view of drilling a rifle barrel, 
but when trial orders were placed, one firm, and one 
firm only, reproduced the structure required, and 
the steel proved entirely satisfactory. None of the 
other firms reproduced the structure required, and 
the steels proved most unsatisfactory in practical 
workshops tests. For a period of many months, trials 
were continued and a summary of the results is sub- 
mitted in this paper. 

At a later date these methods of investigation were 
applied to other machining problems on bar materials, 
with a view to ascertaining whether macrostructure 
could be used as an index of the machining properties 
of steel. These further investigations have now been 
carried on over a period of two years, and the results 
obtained have convinced the authors that macro- 
structure is a definite index of the machinability of 
steel. 

Preparation of Specimens.—In the first series of 
investigations of macrostructure, short sections, from 
1 in. to 1} in. long, were cut along the axis of the bar, 
polished and etched; these were, in fact, the same 
pieces as those used for micro-examination of the 
transverse sections. It was soon found preferable 
to use longer sections, in order to study more effectively 
the macrostructure revealed by the reagent finally 
selected. The length adopted was 4 in., and although 
the final polishing of a piece of steel of this length is 
somewhat slow, there is no doubt that the longer 
specimens give far more information than short pieces. 
In preparing the test-pieces, the bar is milled down 
approximately to its axis. It is then ground on a 
surface-grinding machine and finally rubbed down in 
the ordinary way on emery cloth and paper of increasing 
fineness. Care is taken that the grinding and final 
rubbing down is done at right-angles to the axis of the 
bar. Final polishing is done on a revolving chamois- 
covered wheel loaded with chalk. It has been found 
by experience that, in preparing specimens for macro- 
scopic examination, almost as much care is necessary 
as in the preparation of specimens for microscopic 
investigation. 

For the etching reagent, as has been mentioned, 

* Ferric chloride, 30 gms.; hydrochloric acid (conc.), 
100 cc. ; cupric chloride, 1-0 gm.; stannic chloride, 0-5 





bd Paper read before the Institution of Mechanical 





Engineers, on Friday, March 18, 1932. Abridged. 





gm.; water, 1,000 cc. 
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various reagents were tried and that of Rosenhain 
and Haughton was adopted as the standard since it 
appeared to give the most satisfactory results. A 
sufficient quantity of this etching reagent is poured 
into an ordinary quarter-plate photographic developing 
dish to cover the test-piece. The test-piece is tho- 
roughly cleansed with alcohol and immersed below 
the reagent in the dish. In the course of a few minutes 
lines or bands, appearing alternatively light and dark, 
begin to show and can easily be seen with the naked 
eye. In the case of a good machining steel these lines 
or bands appear in about five minutes’ time, but the 
reaction is frequently delayed, and the surface of the 
steel, instead of showing finally a fine film of copper, 
becomes muddy and dark. In certain cases repolishing 
has to be resorted to, and the characteristic macro- 
structure only appears fully after repeated etchings. 
Experience has shown that a steel which is etched 
with difficulty, and which shows a muddy surface 
in the etching bath, gives definitely bad results when 
it is machined. Combined with this slow response to 
the etching medium, the macrostructure developed is 
always faulty. 
too fine, and, if carefully examined, will also be found 
to be forked in the latter case. In certain instances 
small spots appear, as if the reagent were attacking 
some impurity in the steel. 

Examination of Rifle- Barrel Steels.—The preliminary 
trials on barrel steel to determine, if possible, the causes 
of the variation in the drilling properties of the material 
have already been briefly referred to above. It i 
necessary to give in some detail the various tests that 
were undertaken prior to the investigation now 
recorded. The object was to eliminate 
variables and to determine whether certain accepted 
theories regarding the machining properties of free- 
cutting steels applied to steels of 0-5 per cent. to 
0-6 per cent. carbon content. 

The tests were for: (1) Form of drill bit and cutting 
angles of bit. (2) The most suitable steel for the drill. 
\ semi-high-speed steel containing about 4 per cent, 
tungsten was found to be the best. True high-speed 
steels are not so good for this special purpose, though 
very recent experiments have shown that possibly 
the latest super-high-speed type of steel may replace 
this semi-high-speed steel with improved results. 
(3) The best speed and feed. A cutting speed of 90 ft. 
per minute and a feed of 0-375 in. to 0-5 in. per minute 
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was found best. (4) Oil pressure. To obtain best 
results on the finish of the drilled hole the oil pressure 
fed to the point of the bit requires to be from 800 Ib. 
to 1,000 lb. per square inch. (5) Heat-treatment. 
Normalising, namely, heating to 800 deg. C. and 
cooling slowly in air, gave good results, and conformed 
to the mechanical tests required by the specification. 
Other heat-treatments, such as toughening (oil-quench- 
ing and tempering) were tried without improving these 
results. (6) Relationship between the manganese 
and sulphur content of the stecl, together with the 
phosphorus content. This is usually assumed to be 
a feature of free-cutting steels. Variation in these 
elements was found to have ne influence on the drilling 
properties of rifle-barrel steel. (7) Presence of im- 
purities. No evidence of abnormal impurities was 
discovered in the various steels examined. Further 
data on this point are given later in the paper. (8) Micro- 
structure. Little variation in microstructure was 
found among the steels examined. Considerable 
variation in grain size of the characteristic ferrite and 
pearlite structure made no difference. (9) Brinell 
hardness. With barrels in the normalised condition, 


a fairly wide variation in Brinell hardness had no 
effect on the results obtained in drilling tests. 

All these points had been dealt with without obtaining 
any uniformity in the quality of finish of the drilled 
hole, when it was suggested that macroscopic examina- 
might 


tion be tried. Macroscopic examination of 





The bands or lines are forked, or are | 


possible | 
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| several steels was carried out in the manner described 
|above, and considerable variation discovered. At 
| the same time drilling tests of the bars before forging 
| were performed. Figs. 4, 5, 6 and 7 show the variation 
|in macrostructure of the steels tried. The bars with 

the macrostructure shown in Figs. 4 and 5 could be 

drilled without the slightest difficulty, the finish of the 

hole being bright and straight with no rings or scores 
|in the bore. The holes in bars exhibiting the macro- 
| structure shown in Figs. 6 and 7 were dull in appear- 


jance; they did not run straight, and the bores were | 


|scored or torn in places where the drill had been 


slightly deflected from its normal path, or where the | 


| material had “‘ picked up” on the edge of the tool. In 
} most cases the tool had to be removed from the bore 
| and resharpened at least once. 

| Tests carried out on forged rifle barrels made from 
| the remaining portions of the test-bars gave identical 
| results, despite the fact that macrographs of the 
| barrels showed the characteristic deformation of the 
| bands due to hot-working under both steam and 
Ryder forging hammers. The regular macrostructure 
characteristic of the bad drilling 

| steels could be traced in the forg- 


| quenching in oil, and then tempering at 550 deg. C., 
this treatment giving a yield-point of 38 tons per 

| square inch and an ultimate strength of 60 tons per 

| Square inch. 

The results far exceeded expectations, the bars with 

|the standard structure being drilled without the 
slightest trouble at the increased rate as mentioned, 
whereas the bars showing the indifferent structure 
could not be drilled, despite the fact that the drilling 
rate was reduced to the original feed and speed; 
consequently the bars had to be discarded. 

| Examination of Carbon Steels for General Machining 


—The specialised operation of long-hole drilling having 
been investigated, it was decided to examine the 
| problem of good and bad machining on capstan lathes 
| and automatic screw mgchines. Considerable variation 
| in quality of work and wear of tools was occurring on a 
component manufactured from rifle-barrel steel. A 
large number of bars had accumulated from the long- 
hole drilling experiments. It was decided to utilise 
them for producing the components shown in Fig. 19a. 
‘The machine used for production was an automatic 





ings; the structure of the good 
steels was much more regular and | 
| the bands or lines more continu- 
ous. It has been definitely esta- 
blished that once the correct 
macrostructure has been obtained 
in bar or billet, subsequent forging 
does not alter the drilling or 
| machining properties of the steel. 
Examination and Tests of Barrel 
Steel Supplied by Various Makers. 
In the experiments described 
above, the trials had been confined 
to a batch of steel supplied by one 
firm only and to various batches 
left over from War stock. In- 
quiries were issued to some half- 
dozen well-known makers of rifle- 
barrel steel for the supply of 5 
tons of barrel steel to the Enfield 
Specification. The firms were 
invited to send technical represen- 
tatives to discuss the quality of 
steel required, and the whole 
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method of macro-examination was explained and de- 
monstrated to them in the works laboratory. These 
representatives were also shown the drilling process 
and the results obtained in the preliminary tests. One 
firm at its first attempt produced a very satisfactory 
delivery of steel, the macrostructure of which agreed 


closely with the standard already determined. Sup- 
plies from the other firms proved unsatisfactory. 
Experiments with steels having the charactristic 


structure shown in Figs. 4 and 5 have enabled drilling 
speeds of nearly 130 ft. per minute with a feed of j-in. 
per minute to be adopted as standard practice. Further 
experiments on drilling at speeds up to 200 ft. per 
minute are now being carried out with very promising 
|results. For certain reasons it became necessary to 
improve the mechanical properties of the steel by 
raising the yield-point from 26 tons to at least 36 tons 
per square inch, yet leaving it machinable to the 
condition laid down in the Specification. Two batches 
of material were selected, one showing the standard 
structure as illustrated by Fig. 5, and one with that illus- 
trated by Fig. 10, on the opposite page. The machining 
of the latter steel, in the normalised condition, was 
| known to be indifferent, and the object of making this 
particular selection was to ascertain whether the 
effect of heat-treatment would be to improve the 
}machining properties of the steel. To obtain the 
| required result, bars from the two batches were heat- 
| treated by raising them to a temperature of 850 deg. C., 
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screw machine fitted with a gang of five tools. Ina 
short time it was found that production varied from 
40 to 50 components without resharpening the tools, 
to two or three components only before the tools 
became blunt. The bars which gave the bad results 
had to be removed from the machine, as being useless 
from the machining standpoint. 

On investigation it was found that the indifferent 
bars, when cut into sections and etched, gave character- 
istic macrostructures as illustrated in Fig. 10, whereas 
the higher production rate was from bars having 4 
standard macrostructure as shown by Figs. 4 and 5. 
A number of components from the indifferent material 
were passed from the above machine to a further 
machine for rotary milling, but it was quickly found 


|that it was impossible to carry out this operation. 


The high-speed steel collet mill simply rode over the 
surface of the work, with the result shown in Fig. 19 (B 
and ©). These results indicated that macrostructure 
was a reliable index of ordinary machine operations 
on bar materials. x 
The second case investigated was also in connection 
with general capstan work. In this instance the 
opportunity was taken to compare steels from three 
different contractors. The structure of two deliveries 
from the same contractor, at widely different periods, 
showed the banded structure, whereas other supplies 
from separate contractors had a totally different 
appearance. One of these specimens, after prolonged 
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etching, was coated in places with a very firmly 
adherent deposit of copper, which was difficult to 
remove, while another had a surface composed mainly 
of extremely fine lines. The machining properties 
of these steels are almost beyond comparison. Material 
with the banded structure could be machined extremely 
satisfactorily with a production rate of 40 components 
without resharpening the tool, the gauge limits being 
maintained throughout. On the other hand, the 
material with the structure, which, after prolonged 
etching had been coated with a film of copper, lowered 
the production rate some 30 per cent., with corre- 
sponding reduction in life of tools and indifferent 
gauging, while the material having a structure com- 
posed of extremely fine lines was almost useless. In 
a good many cases, the tools produced only about five 
components before failing, the quality of machining 
was indifferent, and the gauge tolerances were difficult 
to maintain. Owing to 
the very short life of the 
various tools, the ser- 
vices of the machine 
setter were almost fully 
engaged in looking after 
the small production 
obtained. 

The third case in- 
vestigated was the pro- 
duction of components 
from a steel of much 
higher carbon content, 
namely, 0-90 per cent. 
to 1-20 per cent., and 
the material was sup- 
plied by two contrac- 
tors. The machining 
was again carried out 
on an automatic screw 
machine. Material illus- 
trated by Fig. 29 could 
be machined crisply, 
with a well - sustained 
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but within a very short time a definite structure 
appeared on all four steels. The order of machin- 
ability, as indicated by the macrostructure, was 
picked out independently by several observers. The 
order of merit, as indicated by the works laboratory 
tests, agreed with the relative ease of machinability 
of the supply from the four contractors. 

Microscopical Examination.—A number of specimens 
of good, bad, and indifferent steel have been examined 
microscopically after etching with 2 per cent. nitric 
acid in alcohol. This etching medium brings up 
faint lines on visual examination. They are not 
nearly so distinct as the lines brought up with a copper 
etching reagent, such as Rosenhain’s, and appear to 
be useless for detecting machining qualities. Under 
the microscope, in almost all the numerous specimens 
examined, ghost lines, i.e., distinct, lightly-etched 
bands, are present. These bands are not due to 
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life of the tools, gauging very satisfactorily, and™giving , present.¥ They appear to be due to some dissolved 
constituent in the steel resisting the action of the acid. 
material shown in Fig. 30 was a continual source of | It is possible that oxygen may play some part in this 
trouble; the production rate was extremely small, | banding effect. 

the life and wear of the tools was unsatisfactory, and | 
Again the differ- | that oxygen was most probably the cause of segre- 
ence in macrostructure is pointed out, and it is suggested | gated ferrite bands in steels of low carbon content. 
that this is an index of the machinability of all plain | It is possible that the same cause produces the lines 


no production trouble whatever. On the other hand, 


the work was generally indifferent. 


carbon steels. 

Examination of Carbon Tool Steels and 
Alloy Steels—A totally different class of material is 
now considered, namely, tool steels containing from 
1-0 per cent. to 1-2 per cent. carbon. They were 
supplied from three contractors, and were water- 
hardening steels. One of these was far superior in 
macrostructure to the other two and its working 
qualities were in every way excellent. The second 
steel, on the other hand, possessed very indifferent 
qualities as regards machining, while the third was 
one of the most unsatisfactory of the tool steels which 
were examined. 

In a series of 3 per cent. nickel machine-gun barrel 
steels and nickel case-hardening steels, the difference 
in the macrostructure was apparent. The difference 
in machining qualities was again very pronounced, and 
especially in drilling operations. It has only been 
possible to make a preliminary examination of nickel- 
chromium steel of the 3 per cent. Ni, 1 per cent. Cr 
type, but, so far, the results tend to agree with the tests 
of the steels already dealt with. Mechanical engineers 
are generally familiar with the difficulties of machining 
stainless steel. Certain deliveries of stainless steel of 
0-3 per cent. carbon and 12 per cent. to 14 per cent. 
chromium content were giving very different machining 
results on screw machines in one of the Royal Ordnance 
Factories workshops. Four samples were supplied 
from four contractors, respectively, but no indication 
Was given as to who the contractors were, or what was 
the order of merit of the four steels as regards machin- 
ability. It was not known what would be the effect 


Various | experiments have failed to indicate phosphorus as 





of Rosenhain’s reagent on the highly polished sections. 





segregated ferrite entirely, though 
in some instances a small pro- 
portion of segregated ferrite is 


Professor F, C. Thompson* has recently indicated 


in the 0-5 per cent. carbon steels under examination, as 


being the cause of segregation. 

In an endeavour to correlate bad machining or drilling 
qualities with microstructure there has been no success. 
Grain size appears to have little or no influence. 
Examination of the drawn-out hair-like non-metallic 
inclusions present to a greater or less degree in all 
the steels examined shows them to be manganese 
sulphide in most cases where the inclusion is sufficiently 
wide to demonstrate its nature. At one time during 
the investigation it was thought that slag or oxide 
associated with the manganese sulphide was only 
present in the bad machining samples. This has not 
been substantiated by further work; non-metallic 
inclusions occur in various forms, and similar con- 
ditions exist in steels of good and bad machining 
properties, and, except in the very bad samples, 
more or less to the same extent. 

Conclusions.—It is believed that macrostructure is a 
definite index of the machinability of steel. The line 
of research which has been followed introduces possi- 
bilities of investigation into problems of machining 
certain alloy steels which have hitherto caused much 
difficulty to engineers engaged on machining com- 
ponents made from these steels. No theory has been 
advanced regarding the method whereby the best 
macrostructure of steel for machining purposes can be 
obtained, but all the evidence that has been collected 
tends to indicate that the formation of the most 








suitable structure arises in the casting of the ingot and 
its treatment prior to rolling into billet form. It is 
suggested that this is a problem which demands much 
closer attention from the steelmaker and metallurgist 
than has hitherto been the case. The range of macro- 
graphs which illustrate this paper show clear evidence 
of wide variation in the way in which the casting of 
the ingots has occurred and the way in which the 
ingots have been manipulated before they were rolled 
into bar form. 

The authors desire to express their thanks to the 
Army Council and to Sir Reginald Townsend, K.C.B., 
Director of Factories, War Office, for permission to use 
the photographs and the information in this paper, 
and to the Controller of H.M. Stationery Office for 
permission to reproduce the ee and extracts 
from official specifications; to Mr. H. Woodhouse, 
Metallurgist to the Royal Small Arms Factory, and to 
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the” staff at the Royal Small Arms Factory, Enfield, 
and at the Royal Ordnance Factories, Woolwich, for 
their valuable assistance in preparing the data and 
illustrations. 


TurNeED Work CompetiTion.—On page 111 of our 
issue of January 22 last we gave particulars of the 
4lst prize competition in turned work, organised by 
The Worshipful Company of Turners, Broad-street 
House, Old Broad-street, London, E.C.2. We now learn 
that, owing to unforeseen circumstances, the exhibition to 
be held in connection with the competition will take place 
at the New Court Room, Guildhall, King-street, E.C.2, 
on April 6, 7 and 8, and not at the Mansion House, as 
originally arranged. The presentation of prizes will be 
made in the Common Council Chamber at the Guildhall. 
All exhibits should therefore be sent to the Honorary 
Secretary, The Turners’ Company's Prize Competition, 
Guildhall, King-street, London, E.C.2. The admission 
tickets for the exhibition and prize distribution which 
have already been sent out are available for the Guildhall. 





Royat Society or Arts COMPETITION OF INDUSTRIAL 
Desicns.—Particulars of the ninth annual open compe- 
tition of industr.al designs, to be held at the Imperial 
College of Science and Technology, Imperial Institute- 
road, South Kensington, London, 8.W.7, in June, 1932, 
have now been issued and can be obtained from the 
Secretary of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2. Intending competitors must 
apply to the Secretary of the Society between May 2 
and May 9 for the necessary entry forms, the last day for 
receiving entries being May 21. The designs will be 
received at the Imperial College of Science and Technology 
between June 6 and June 8. In all, scholarships and 

rizes amounting to about 4,000/. are offered in connec- 
tion with the 1932 competition. In the architectural 
decoration section, prizes are offered for designs for, 
among other things, the bronze entrance door to a bank, 
modern shop fronts in wood, metal and decorative 
concrete, standards for street lamps, a firepiace, a gas 
fire, and an electric table lamp. Other divisions of the 
competition comprise a textile section, a furniture 
section, @ book-production section, an advertisement 
and commercial art section, and a miscellaneous section. 





* Paper read before the Iron and Steel Institute, 
September, 1931. 


In the 1931 competition there were 1,319 competitors, 


' and 4,032 designs were submitted. 
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LABOUR NOTES. 


Tue partial agreement on the more-looms ques- 
tion, drawn up by a joint committee of employers 
and trade union representatives, was rejected by the 
General Council of the Weavers’ Amalgamation, at a 
meeting on Saturday last. An official report issued at 
the close of the conference stated that during the week 
the various district committees had had the proposals 
under consideration, and also a recommendation from 
the Central Committee. The recommendation was as 
follows :—*‘‘(a) That this General Council meeting 
endorses the action taken by its representatives on 
the Negotiating Committee and accepts the clauses 
in the proposals upon which agreement has been 
reached. (6) It also endorses their action in not 
agreeing to the claims which are in disagreement, 
and decides that unless a more satisfactory agreement 
can be arranged with regard to the fall-back wage and 
the extras for fine cloths and low picks, the suggested 
draft agreement cannot be accepted.’’ On a ballot 
vote the General Council decided not to accept the 
recommendations of the Central Committee, “ and 
the effect of their vote is,” the official report stated, 
‘ that they refuse to endorse the proposals.” 


Writing in the March issue of the Electrical Trades 
Journal, the organ of the Electrical Trades Union, 

J. R.” says :—* There is little change to report in 
the state of trade during the past month. There is a 
slight seasonal improvement in electrical installation 
work, but it is far from being as brisk as it ought to 
be at this time of the year.” 


Dissatisfaction with the award of the Industrial 
Court, on the wages reference affecting the electricity 
supply industry, is expressed by “ J. R.,"’ who writes : 

The real reason for the reduction . is the want 
of solidarity of the employees in electricity supply 
undertakings. If the men were organised as they 
ought to be there would have been no need to go to 
the Industrial Court at all. With the result now 
known of these arbitration cases, it is up to everybody 
in this section to become an organiser and get ready 
for an advance movement, but there will have to be 
more ginger put into it than has been given to the 
subject for the last few years.” 


According to The Ministry of Labour Gazette, there 
was a slight improvement in employment during 
February. Among workpeople insured against unem- 
ployment in Great Britain and Northern Ireland, the 
percentage unemployed in all industries taken together 
was 22-0 at February 22, 1932, as compared with 22-4 
at January 25, 1932, and 21-7 at February 23, 1931. 
For males alone the percentage at February 22, 1932, 
was 25-0, and for females 14-2. At January 25, 1932, 
the corresponding percentages were 25-1 and 15-4. 
It is estimated that on February 22, 1932, there were 
approximately 9,403,000 insured persons aged from 16 
to 64, in work in Great Britain. This was 38,000 more 
than a month before, and 77,000 more than a year 
before. 


At February 22, 1932, there were 2,112,927 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 18,371 


less than a month before, but 224,211 more than a 
year before. The total included 1,695,476 men, 
62,453 boys, 306,311 women, and 48,687 girls. it 


was made up approximately of 914,832 insured persons 
with claims for insurance benefit, 872,785 applicants 
for transitional payments, 197,866 other insured persons 
not in receipt of insurance benefit or transitional 
payments, and 127,444 uninsured persons 





There were registered as unemployed in Great 
Britain 354,798 men, 9,883 boys, 115,117 women, and 
6,801 girls, who were on short time, or were otherwise 
suspended from work on the definite understanding 
that they were shortly to return to their former employ- 
ment. The total of 486,599 was 9,809 than a 
month before, and 127,093 less than a year before. 
It included 422,342 insured persons with claims for 
insurance benefit, 43,036 applicants for transitional 


less 


ENGINEERING. 


There were reductions in the numbers recorded as 
anemployed in the cotton, woollen and worsted, and 
silk industries, in textile bleaching and finishing, in 
metal goods manufacture, in the clothing industries, 
except boot and shoe manufacture, in the paper, pottery 
and building industries, and in shipping services. On 
the other hand, the numbers unemployed increased in 
coal-mining and in the jute industry. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
February resulted in a decrease of about 52,700. in 
the weekly full-time wages of 548,000 workpeople, 
and in an increase of 3,8501. in those of 66,000 work- 
people. The majority of the workers affected by reduc- 
tions in February were building trade operatives, 
whose rates of wages in most districts were reduced 
under a cost-of-living sliding scale. Other workpeople 
whose wages were reduced included ironstone miners 
and blast furnace workers in Lincolnshire, iron puddlers 
and millmen in the North-East Coast area, process 
engravers, workpeople employed by electricity supply 
undertakings in certain districts, lighterage workers 
on the Thames, and the employees of certain large 
retail stores and wholesale drapery establishments in 
London. The principal increase in wages during the 
month affected men employed in steel melting shops 
and steel rolling mills in various districts in England 
and Scotland. 


The number of trade disputes, involving stoppages 
of work, reported to the Department as beginning in 
February, was 29. In addition, 15 disputes which began 
before February were still in progress at the beginning 
of the month. The number of workpeople involved in 
all disputes in February (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 18,500, and the aggregate duration of all 
disputes in February was about 178.000 working days. 


An Order of the Swiss Federal Council makes pro- 
vision for the vocational training of unemployed 
workers or their preparation for other trades, and opens 
a credit of 300,000 francs for this purpose. The 
cantons will submit training programmes to the 
Department of Public Economy. The Federal subsidy 
may not exceed 50 per cent. of the total cost, but excep- 
tions may be made for areas especially affected by the 
depression. If allowances are granted to unemployed 
persons whose change of occupation requires a change of 
residence, the Federal subsidy may amount to one- 
third of the expenditure thus incurred. 


With a view to finding work for office workers who 
are at present unemployed, the Government of the 
Canton of Basle Town recently decided to carry out 
various exceptional works of classification and com- 
pilation of statistics in administrative departments. 
A credit of 60,000 francs has been opened for this 
purpose, which will provide for the employment of 
50 persons for several months. An appeal has also 
been made to certain subsidised institutions, such as the 
Swiss Samples Fair, to undertake similar action, but 
the institutions in question demand that the State 
should cover half the expenditure thus incurred. The 
Government wishes to find employment in this way for 
the largest possible number of unemployed office workers 
during a relatively short period, rather than to employ 
a smaller number for a longer time. 


The French Social Insurance Act of 1928, as amended 
on April 30, 1930, lays down that all wage earners whose 
annual income is below a given level are compul- 
sorily subject to social insurance. Serious difficulties, 
Industrial and Labour Information says, have arisen 
over the definition of a wage earner. A Ministerial 
circular of August 23, 1930, interpreting the Act in 
accordance with the preliminary study of the subject, 
required the prefects to treat as a wage earner any 
worker who was, in fact, in a relation of personal subor- 
dination to, or economic dependence upon, the person 
employing him, whatever the nature of the contract 
between the employer and the worker or salaried em- 





payments, and 21,221 persons not in receipt of insurance | 
benefit or transitional payments. Of persons who | 
normally seek a livelihood by means of jobs of short 
duration there were on the registers in Great Britain | 
100,066 men, 153 boys, 1,408 women, and 20 girls; 
these are mainly employed in dock, harbour, river, and 
canal service. The total of 101,647 was 942 more than 
a month before. It included 71,322 insured persons | 
with claims for insurance benefit, 29,354 applicants 
for transitional payments, and 971 persons not in | 
receipt of insurance benefit or transitional payments. | 
Comparisons of the numbers on the registers with 
those for a month ago and a year ago are affected by 
the results of legislative and administrative changes. : 


| 
} 
| 
| 


ployee might be. As this interpretation of the Act 
was based rather on the facts of the position than on 
its form, it was disallowed by the Court of Appeal, 
which, by a decision of July 6, 1931, denied that a 


| manager employed by a multiple firm had the status 


of a compulsorily insured person. The statement of 
the reasons for this decision pointed out that the legal 
position of a worker in relation to the person for whom 
he works cannot be determined by the economic weak- 
ness or dependence of such a worker, but can only 
result from the contract concluded between the parties, 
and that the status of a wage earner necessarily implies 
the existence of a statutory relation of subordination 
of the worker to the person employing him. 
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To put an end to all controversy, and to give validity 
to what it regards as the intention of Parliament, the 
Government has now introduced a Bill defining what 
is meant by a wage earner and supplementing this 
definition by a list of the classes of workers in regard 
to whom there might be a doubt and who must be 
included in the number of persons compulsorily insured : 
this list includes home workers, hotel, café and restau. 
rant employees whose remuneration is wholly or partly 
received from tips, managers of consumers’ co-operative 
societies or of branches of multiple firms, &c. The 
same Bill provides that in future a home worker 
employing other workers for wages will be bound to 
contribute to insurance as their employer, while himself 
being at the same time regarded as a wage earner and 
therefore subject to compulsory insurance. 


The weekly organ of the International Labour Office 
states that the Turkish Ministry of National Economy 
has submitted for the approval of the Council of Minis. 
ters, a Bill providing for the establishment of an Indus- 
trial Credit Bank, for the purpose of encouraging 
private initiative and promoting the development of 
Turkish industries. The capital of the new bank will 
be derived from the assets of the Bank of Industry 
and Mines, which is being liquidated, together with the 
proceeds of the tariff on imported raw materials and 
other revenues to be determined later. A _ special 
section will be set up in the Ministry of National 
Economy, to superintend the working of the various 
undertakings which are at present financed by the Bank 
of Industry and Mines. 





The Spanish National Federation of Commercial 
Organisations and Independent Associations of Indus- 
trial Merchants, which includes 78 organisations in 
all parts of Spain, has forwarded to the Head of the 
Government a memorandum opposing the Bill providing 
for a system of workers’ control in industrial under- 
takings. They maintain that this Bill is of a political 
character, and urge that it should be abandoned on 
the ground that serious dangers would result if it 
were passed. 


Representatives of the shipyard trade unions (includ- 
ing the Amalgamated Engineering Union) met in 
London, on Monday, for the purpose of considering 
the proposal of the Shipbuilding Employers’ Federation 
that small joint committees should be set up to revise 
certain extra allowances, the Nightshift and Overtime 
Agreement, and a number of current working conditions 
and production methods. It was decided, it is under- 
stood, to ask the employers for further information, 
and to hold another meeting to discuss, in the light 
of it, the various questions involved. The appointment 
of a sub-committee to go into the question of oil-ship 
agreements with the employers was agreed to. 


The Polish Ministry of Labour and Social Welfare 
has drafted a Bill to reduce the hours of work of certain 
classes of salaried employees, including bank and 
insurance clerks, to 40 in the week; hours would be 
seven in the day and five on Saturday. The object 
of the measure is to compel undertakings to increase 
their staffs and to engage unemployed non-manual 
workers. The Minister of Labour and Social Welfare 
submitted the Bill to the Polish National Association 
| of Industry, Mines, Commerce and Finance for obser- 
vations. The Association considers that it does not 
give a sufficiently definite indication of the relation 
between the new provisions and the general body of 
legislation relating to hours of work. The exemptions 
inc down in the Act of 1919 should, they say, be 





incorporated in the Bill. 





The Association also takes the view that the proposal 
to limit the hours of work of employees of banks and 
insurance companies to seven in the day will not bring 
about the desired results, and that the enactment 
of the Bill will be likely to give rise to serious difficulties 
of organisation in many undertakings. The employers 
in the metal industry are also sceptical regarding the 
result of the measure. 


Non-Stop Freicut Service.—The Great Western 
Railway claim to hold the record for the longest non- 
stop freight express in Great Britain. This is the 11.35 
p.m., from Paddington to Newton Abbott, which runs 
non-stop between Acton and Taunton, a distance 0! 
1524 miles. 


Tae Iwnstirution or Water Enoterrs.—The 
Council of The Institution of Water Engineers has 
awarded the President’s Premium, valued at 101., to 
Mr. C. Mills Saville, for his paper, “‘ Modern Dam Con 
struction,’ and Institution , an ily each valued at 
| 5l., to Mr. G. W. Cover, for his paper, “ Repairs to an 
| Old Earth Embankment at Macclesfield,’ and to Mr 
Field Reid, for his paper, “‘ Fort Canning Covered Servi 
' Reservoir, Singapore.” 
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THE VARLEY PARACYCLIC PUMP. 


Tue small pump illustrated in Figs. | to 4, above, 
which is known as Varley Paracyclic Pump, is an inter- 
esting example of a fresh treatment of the problem 
of- eliminating pulsations in discharge. It is made 
byc Messrs. Varley Pumps and Engineering, Limited, 


Acton, London, N.W.10. It is a valveless pump | 
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is an automatic relief valve situated between the suction | can reasonably be employed are limited by the need 
and delivery branches, to avoid shock when the | for simplicity, cheapness, and speed. The tests 


delivery pipe is suddenly closed as is generally the 


| specified and the methods used for carrying them out 


case when pumping petrol through a hose fitted with | must not add unduly either to the cost of the material 


|a hand shut-off valve on the nozzle. 


THE TESTING OF CASTINGS.* 


intended primarily for handling petrol, and, as demon- | 


strated in operation on the occasion of our inspection 
of it, gave a very uniform discharge, while a test showed 
that it was capable of creating a vacuum of between 
28 in. and 29 in., being thus self-priming. It consists 
essentially of a circular drum one side of which is 
formed by a cover. Between the cover and the bottom | 
of the drum is a horseshoe-shaped displacer, the faces 
of which slide across the machined surfaces of the 
cover and drum. A fixed diaphragm, with a heart- | 
shaped enlargement at its outer end, also extends 
transversely from the bottom of the drum to the cover. | 
The displacer and diaphragm together divide the 
chamber into two parts. The displacer does not revolve 
on a central axis, but is given a motion similar to that 
of a locomotive coupling rod, hence the term para- 
cyclic, by being carried on two crank pins. These | 
are indicated by dotted circles in Fig. 1. It will be 
observed in this figure that formed inside the periphery 
of both the casing and the displacer there are three | 
grooves of relatively small radius. These are machined | 
and form the contact surfaces between the drum. dis- 
placer and diaphragm, contact being made with them | 
by spring-seated sliding vanes in the two latter parts. | 
In the position occupied by the displacer in the | 
figure one of the vanes only in each part are in contact, 
and the chamber is divided into a delivery portion | 
on the inner side of the displacer and a suction portion | 
on its outer side, the suction inlet being on the left | 
of the figure. As the displacer goes through its cycle, | 
however, there are points in the path at which two of | 
the vanes of the same part are in contact, and also | 
points at which both the inside and outside of the dis- | 
placer are together in communication with the suction | 
or discharge as the case may be. The changes in a full | 
cycle could only be made clear by a series of diagrams, 
but the net result is that there is a continuous transfer | 
of fluid from one side to the other and a steady dis- 
charge. The pump is driven by the central spindle 
seen in Fig. 2. This is fitted with a pinion meshing, 
on each side, with gear wheels on the crank-shafts 
operating the displacer. The crank discs are flush 
with the bottom of the drum and the shafts do not pass | 
through a gland. The gears, in consequence, run in| 
the petrol, oil or other liquid being pumped and are 
so continuously lubricated. The main driving spindle | 
‘8, of course, packed. The pump when inspected was | 
running at 700 r.p.m., and was belt driven, but, as the | 
gears can be arranged in any ratio, a high-speed motor | 
may he used to drive the pump direct without the inter- 
vention of any external reduction gear. The suction 
inlet may be fitted with a strainer as shown in Fig. 3, 
though it will be clear that the pump will readily 
pass small particles of grit if fluids containing such 
solids are to be pumped. The valve shown in Fig. 4! 


| 


| 
| 


3y Warrer Rosennarn, D.Sc., F.R.S. 


THe testing of castings presents many difficult 


or to the time required for delivery. On the other 
| hand, the tests should be, if possible, such that they 
give an adequate insight into the quality of the castings 
and assure to the user the necessary degree of strength, 
| ductility, and other properties which he may require. 
It is the difficulty of reconciling these two types of 
requirements which gives rise to the divergence of 


| problems which are of importance both to the founder opinion and widely different methods which we have to 


and to the engineer. 


proposed revision of certain British Standard Specifica- 


| tions and also in relation to the testing of cast iron. 
The latter question formed the subject of a particularly 


active discussion at the Ziirich Congress of the Inter- 
national Association for Testing Materials. No apology 
is required for including the subject of cast iron in 
the present discussion on the testing of castings, since 


|the problems are, in many respects, identical. 


general discussion of the subject at a meeting of the 
Institute of Metals should prove helpful to all concerned 
with these questions, since the manufacturer of castings, 
the user of castings, the scientific investigator, and those 
engaged professionally in testing are all interested, 
and there is probably no gathering where all these 
groups can meet on more even or more friendly terms 
than at the present meeting. 

Before we consider the various possible methods 
of testing, it is desirable to define the purposes for 
which tests are to be carried out. Of these purposes 
probably the widest and most important is that of 
ascertaining whether a given delivery of castings meets 
the requirements of a specification. This may be 
called reception or specification testing. In addition, 
we have a type of testing, also for immediately practical 
ends, which is applied for the purpose of enabling the 
makers of castings to maintain the requisite quality. 
This type of testing, where it is employed, may be 
described as control testing. Finally, there is a third 
type of test which is made for the purpose of investi- 
gation, most frequently in order to ascertain the 
qualities of new materials or the effects of new processes 
or methods of production or treatment. In addition, 
there is also the occasional necessity to investigate 
the causes of failures which may occur either during 
manufacture or in service. This type of testing may 
be described as investigatory. 

In the present discussion attention may well be 


| concentrated upon the first two types of testing, since, 


for investigatory purposes, many special methods 
may become applicable which are not of such general 
interest and importance as those which have to be 
employed day by day in manufacture and reception. 
The requirements of reception and control testing are 
very similar, and the possibilities of the methods which 





* Opening address for a general discussion, held at 
the Annual Meeting of the Institute of Metals, on Thurs- 
day, March 10, 1932. Abridged. 


At the present time, the whole 
question is of particular interest because it has been the 
subject of much discussion both in connection with the 


consider in the present discussion. 

An ideal test should be capable of being quickly 
applied to every casting without injuring it in any 
way. At the same time, it should give full data in 
regard to the strength and quality of the material. 
Obviously no such method of testing is yet available, 
but it must not be supposed that the development 
of some such test is entirely outside the bounds of 
| possibility. In the case of magnetic materials such as 
| heat-treated steel forgings or stampings, it has now 

become possible to apply rapidly and certainly, to 
| every piece produced, a test which will readily reject 
| those with properties which fall outside certain narrow 
|limits. Some attempts have been made to develop 
|magnetic methods of testing non-ferrous alloys, but 
|although some promising results have been obtained, 
| the development has not yet been carried far enough 
| for practical application. 

It would not be surprising, however, if in the future 
some means of investigating the quality of a piece of 
metal, even of non-magnetic non-ferrous metal, could 
be found which would make it possible to examine 
every individual casting in a very short time. In 
this connection brief mention may be made of the use 
of X-rays in examining castings. Two methods of 
utilizing X-rays are available. One consists in passing 
a sufficiently powerful beam through the casting with 
a view to discovering cavities or unsoundness. This is 
much too slow and expensive a process to be used in 
routine practice, and its application must therefore 
be confined either to the examination of very important 
castings or particularly important places in special 
cases, or to the study of methods of casting directed 
|to the end of eliminating the oceurrence of serious 
| internal defects. X-rays have been successfully used 
for both purposes, but cannot be regarded as suitable 
| for routine commercial use at the present time. The 
| second method of using X-rays, which has found such 
| wide application in the scientific study of the crystal 

structure of metals and alloys, makes it possible to 
| form estimates of the size and predominating direction 
of crystals in a given piece of metal. Again, the applica- 

tion is not of a nature which could be used for routine 
purposes, and must still be regarded as limited to 
investigatory work. 

Another method which may be mentioned in this 
connection consists in determining the density of an 
entire casting, as, for instance, by weighing first in 
| air and then in water or other liquid. By this method 
' the occurrence of unsoundness can readily be detected, 
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and it might be possible to develop means for making 
tests of this kind which would render them applicable 
in practice to castings of moderate weight. In cases 
where the absence of unsoundness is of sufficient 
importance, this method of testing, which, it should be 
noted, is non-destructive, might well be applied. It 
is in use to a limited extent in certain industries at the 
present time. 

Turning now to the more familiar types of testing 
which are concerned with what we describe as the 
mechanical properties of a casting or of the material 
of which it is made, there are broadly two questions 
that have to be answered. The first is what type of 
sample are we to use, and the second what type of test 
is to be applied. Since the type of test necessarily 
depends on the type of sample, we may perhaps consider 
the question of the sample in the first place. 

Since the engineer naturally desires to know the 
properties of the casting which he actually uses, it 
would at first sight appear rational that we should 
test one or more actual castings out of those which are 
to be supplied. There are, however, difficulties in 
the way of carrying out this apparently simple and 
rational method. Where the castings are small and 
supplied in considerable numbers, the sacrifice of a 


certain percentage of individual castings for testing | 


purposes is quite feasible. On the other hand, where 
the castings are large and supplied either singly or in 
small numbers, such a procedure is out of the question, 
Further, the shape and size of castings, in many cases 
render them unsuitable for use for mechanical testing 
unless sample pieces are cut from them. This is 
frequently a laborious process, and, in order to avoid 
it, the practice has been adopted in many industries 
of casting special test-pieces either attached to one 
of the castings under production or cast separately. 

The use of a separately cast test-piece, whether 
attached to the main casting or not, has been severely 
attacked in certain quarters, especially in France, on 
the ground that the engineer uscr is not really interested 
in the properties of a specially cast test-piece, but only 
in the properties of his actual casting. Whilst this is, 
at first sight, a logical attitude, it is largely untenable, 
and for this reason—the castings as such cannot 
really be said to have mechanical properties, since such 
mechanical properties as tensile strength, hardness, 
elongation, &c., may differ widely from one part of a 
casting to another. Every founder is familiar with 
the fact that in the great majority of materials those 
parts of a casting which have a thin section, and 
therefore cool more rapidly in the mould, are harder 
and stronger than parts having a thick section which 
undergo more gradual solidification. Further, unless 
a casting is particularly designed and very skilfully 
made, there is a risk that, owing to “ drawing,” one 
part of a casting may become sound and strong at the 
expense of a neighbouring part, which is left porous 
and weak. There is also the fact that, owing to varia- 
tions of detail in melting or casting temperatures and 
other factors, the properties of one casting may differ 
appreciably from those of another of the same type 
and series. 

In view of these facts, it must be realized that even 
if a sample is cut from one of a series of similar castings, 
or even if an entire casting could be tested, the test 
still remains that of a sample, and to that extent 
does not differ appreciably from the testing of a specially 
cast sample, provided that the latter has a cross-section 
which may be regarded as reasonably representative 
of that of the casting itself. It is this consideration 
which appears to weigh conclusively against the demand 
for tests made on the casting itself, or on samples cut 
from it, so far as reception testing is concerned. 

In reply to this view it may be said that the engineer 
requires to know the strength of the material which 
he uses as it actualiy exists in various parts of his 
casting. This is, no doubt, true, but the information 
cannot and need not be obtained afresh every time a 
batch of castings is supplied and accepted. If the 
engineer has before him data of the strength and other 
properties of different parts of a typical casting of the 
kind he is considering, properly correlated with tests 


made on separately cast test-pieces of suitable size | 


from the same metal as the casting in question, he has 
all the information which can reasonably be demanded. 
Given satisfactory foundry practice and supervision, 
the strength and other properties of the casting will 
be reasonably proportional to the strength and other 
properties as found in the separately cast test-pieces 
of the same metal. 

This correspondence can, if desired, be further 
checked by the use of an indentation hardness test on 
any desired number of castings and almost any desired 
number of points. If the casting shows hardness or 


indentation numbers which are satisfactorily close to 
some previously determined standard values, and are 
also in proper relation to the hardness numbers of 
the separate test-pieces, it will be safe to conclude 
that the properties of the casting will bear the normal 
and previously ascertained ratio to those of the separate 
test piece 


Such a method of using indentation hard- 





| 

ness tests for closely correlating the casting to the 
test bar has been extensively investigated by Dubi 
|in Switzerland, who has found it useful and reliable. 
| Some fairly obvious precautions are required. It must 
be realised that a few hardness tests can give no 
| guarantee of soundness and good quality of the casting 
as a whole. For assurance on that vital point, good 
foundry practice and careful inspection are the best 
safeguards. Care must also be taken that the hardness 
of the casting is not locally affected—at the points 
where it is to be tested—by the use of chills or other 
means. Finally, in making indentation tests, it 
should also be borne in mind that in some castings the 
crystal structure is apt to be coarse, so that very small 
indentations may give irregular results. 

Where the engineer is concerned in detail with the 
strength of his casting in regard to any particular 
system of stresses, that is a matter for investigation, 
| the results of which can be readily correlated with the 
[results of tests on appropriate separately cast test- 
pieces. It would seem to be entirely a mistake from 
the practical and economic point of view to require 
tests on a number of pieces cut from actual castings 
in connection with each delivery when the necessary 
information can be obtained by the methods outlined 
above. For the purpose of obtaining such information 
in the first instance, however, and also for investigating 
the properties of a casting which has failed, the cutting 
| of test-pieces from an actual casting isessential. Where 
a case of failure has to be investigated it will not, 
as a rule, be possible to obtain separately cast test- 
pieces. For many such cases, however, the test-pieces 
which can be obtained from different parts of the 
casting will necessarily be of very small size. For 
testing these very small specimens, the French investi- 
gators who have occupied themselves with this question, 
including Portevin and Guillery, have done very 
valuable work in perfecting special testing machines, 
notably for the application of the shear test. For a 
time they advocated the general use of these small 
samples for the reception testing of castings. A full 
discussion of the subject at the Congress of Ziirich, 
to which reference has already been made, clearly 
showed, however, that the consensus of opinion among 
the testing engineers and metallurgists of the world 
was strongly against the use of these small test-pieces 
cut from the castings themselves, and definitely in 
favour of the use of specially cast test bars. 

If we accept the use of specially cast test-pieces, 
we have to decide how they should be made. The 
first question is the old one, whether the test-pieces 
should be “‘ cast on’ or separately cast. In favour of 
the “‘ cast-on "’ test-pieces there is, it seems, only one 
serious argument—that the casting itself affords a 
guarantee that the material of the test-piece is derived 
from the same cast of molten metal as the casting 
itself. This identity of origin, however, is sometimes 
interpreted as meaning “identity of quality,” but 
such identity is by no means certain. Where the 
“cast-on” test-piece is merely a relatively small 
projection on the surface of a large mass of metal in 
the casting, identity, or at all events close similarity 
with the material of the adjacent portions of the casting, 
is, no doubt, secured, but the instances where this 
condition can be fulfilled are relatively few. In the 
great majority of cases where castings of small or 
moderate size are concerned, the test-piece constitutes 
a very considerable projection from the surface of 
the casting, and may be attached to it only by a thin 
runner or gate. In such cases the rate at which the 
test-piece cools may be very different from that of 
the casting, although one will be influenced by the 
other—so that anything like a standard rate of cooling 
| of the test-piece cannot be secured. 

Further, it is quite possible, by the use of chills or 
other moulding and casting devices, to secure accele- 
rated cooling of the test-piece. There is also the 
further consideration that by skilful location of the 
test-piece and the use of suitable gates and feeders, 
it is possible to make the test-piece sounder and 
denser than the casting to which it is attached—indeed, 
in extreme cases the casting may act as a feeder for 
the test-piece. It is, of course, clear that practices 
of this kind would not be contemplated by founders 
of good repute ; also, adeq ate inspection should make 
their use impossible. They are, however, automati- 
cally eliminated to a great extent by the use of 
separately cast test-pieces, and if the latter are suitably 
standardised, then even the unauthorised use of chills 
can be entirely prevented. It would not, perhaps, 
have been necessary to refer to this aspect of the 
question were it not that the principal argument in 
favour of the “cast-on”’ test-piece turns upon a 
similar point—that of automatically securing the 
identity of the metal in the test-piece with that of the 
casting. If the honesty of the founder and the 
thoroughness of inspection can be relied on to prevent 
| abuse with the “ cast-on ” test-piece, the same applies 

to the separately cast bar. 

If the separately cast test bar is adopted, we have 








to decide on the manner in which it is to be produced. 
Here I would like to suggest that the facility of stan- 
dardisation is most important. Every founder knows 
that in the majority of metals and alloys different 
results can be obtained from the same heat by casting 
test bars vertically or horizontally and under different 
conditions as regards head of metal and sizes of gates 
and risers. At the present time, widely different 
methods in these respects are used by different 
founders, even when working with identical or similar 
alloys, and the real meaning of the requirements of a 
given specification therefore differs with different 
makers—a highly undesirable state of affairs. It is 
for this reason and for the purpose of securing test bars 
which should produce identical results wherever made. 
that a chill-cast test bar has been specified for man, 
non-ferrous alloys. There are, of course, certain 
materials in which the use of a chill-cast test bar could 
never be contemplated. Cast-iron is obviously one 
of these. Even in other alloys—such as the light 
alloys of aluminium—where the chill-cast bar has 
been in use for many )ears, its employment has been 
severely criticised. 

The main grounds of this criticism are that the chill- 
cast test-pieces give test figures which are very different 
from those of the sand castings for which they stand. 
and that these figures—and especially the statement 
of them in the specifications—are misleading to th« 
engineer who requires to know the strength of his 
actual castings. The answer to these contentions is 
that the intelligent engineer-designer will surely know 
a great deal more about the material he proposes to 
adopt for a given purpose than the bare data which 
are included in a specification. If he does not, the 
fact—already mentioned above—that the properties 
of a casting, unless it is of the simplest shape, vary 
widely from one part to another—would invalidate 
any inferences he might draw even if the specification 
tests were made from test-pieces cut out of the casting 
itself. On the contrary, the correlation of the properties 
of various typical parts of a given type of casting with 
the test results obtained from the same alloy wher 
cast into a standard test bar, whether sand or chill. 
is a perfectly practicable and necessary thing if the 
casting is to be intelligently designed and used. 

It may, however, be pointed out that in many 
castings of complex shape it is extremely difficult 
even for the most skilful engineer to calculate th 
working stresses with any accuracy, nor is it usually 
necessary or desirable to cut down the dimensions of 
stressed castings to an excessive extent unless exten 
sive experience indicates that a valuable saving of 
weight is possible. Even when this is done, however. 
the really essential point in accepting any given casting 
or batch of castings is to be sure that the quality of 
the metal or alloy used for making them does not fall 
below a certain well-established standard of quality 
If this is secured, then good foundry practice and good 
inspection will ensure that the castings also do not 
fall below the previously accepted standard of quality. 
From this point of view—and I suggest that it is the 
most rational view of the whole question—the object 
of the test-piece for reception-testing purposes is to 
determine the quality of the metal that has been used 
for pouring the casting. For this purpose, in a great 
many alloys the readily standardised chill-cast bar 
affords the simplest and best means. 

It has already been pointed out, however, that there 
are a certain number of alloys to which the chill-cast 
test-bar is not applicable, and recent progress in our 
knowledge of alloys has led to a recognition of the 
fact that exceptional conditions of this kind are found 
in a much larger range of materials than had previously 
been suspected. At the present time this development 
has taken place mainly in the light alloys of aluminium, 
in which two distinct types of difficulty have arisen 
in the use of the chill-cast test bar. The first and 
most general of these relates to the greater attention 
which is now rightly given to the gas content of light 
alloy castings. In sand castings cooled at ordinary 
rates the presence of gas makes itself felt—as is now 
well known—by the occurrence of pin-holes or other 
types of small cavities, accompanied by a very appre- 
ciable loss of strength and other undesirable features, 
such as difficulty in securing a good finish on machining. 
When an alloy containing sufficient gas to produce 
defects of this kind in a sand casting is cast into a 
chill mould, however, the gas appears to be retained 
in solution, or, at all events, it does not make its 
presence visible in the chill-casting and does not 
appreciably affect the tensile-test results obtained. 
The consequence is that a chill-cast test-piece can no 
longer be regarded as affording a true index of the 
quality of the alloy, and the abandonment of the 
chill-cast test bar in favour of a standardised sand- 
cast bar becomes inevitable. 

A second factor of, the same kind, although as yet of 
more limited application, arises from the phenomena 
of “ modification”? which occur mainly in the alu- 
minium-silicon alloys. In these materials it is of 
primary importance that the test-piece should definitely 
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show whether the alloy as poured into the castings was | have something to learn from the practice of the ferrous, 
properly “ modified.” In a chill-cast test-piece, how-| and I have no doubt that there are instances of the 
ever, a properly modified material, and one which is | converse. 
quite unsatisfactory from this point of view, may give I do not propose to enter here into the much wider 
very similar results, whilst a suitable sand-cast test- | question whether tensile tests, supplemented by bending 
bar distinguishes clearly between them. Here again | tests or otherwise, furnish the best possible data as to 
the adoption of a sand-cast test-bar is necessary. the “‘ quality ” of a casting alloy. Since the stresses 
The principal difficulty which has hitherto weighed | under which castings are used are frequently other 
against the adoption of sand-cast test-bars has been that | than tensile, tests of this type can be regarded only as 
of securing standardisation. Recently, however, in- | more or less conventional “‘ tokens,” but the fact that 
vestigations which were begun in the first instance, at | they have been in use for a very long time, and that, 
my own suggestion in the Metallurgy Department of | in consequence, the data which they have given have 
the National Physical Laboratory, and have since been | become correlated with lengthy experience, gives to 
extended by the co-operation of manufacturers and of | these tests a weight which they would not intrinsically 
other institutions, have shown that a simple form of | possess. On the other hand, we shall be wise if we 
sand-mould could be specified which can be reproduced | recollect that a few tensile tests do not constitute an 
easily in any foundry and which gives reproducible | exhaustive examination of the properties or qualities 
results. The details of these investigations will, it is | of any material, whether cast or wrought. The argu- 
to be hoped, be published in due course by those who | ment is sometimes used that, provided that his product 
have carried them out, so that I will say no more about | possesses the required mechanical properties, a manu- 
them here than to indicate that the standard mould |facturer should be left entirely free as to the raw 
which has been suggested is for a cylindrical bar with | materials used, the chemical composition adopted, or 
a conical “ feeder-head ” at the top, rammed in sand | the method of manufacture employed. If we could 
in a cylindrical steel tube of specified size, the bar| really measure, in every case, the “ mechanical 
being poured with the mould standing freely in air and | properties” which we actually require, this argument 
inclined at a specified angle. Although intended in | might hold, but, in fact, we do not and cannot do this. 
the first instance to meet the needs of aluminium alloys, | We test a few samples and rely on the uniformity of 
it may prove possible to adopt a standard sand-cast | the material—and here we are entitled to require the 
test-bar of this type for a very wide range of alloys. | manufacturer to use such methods and such materials 
The round test-bar can, of course, be specified of | as are known to favour uniformity of product. Again, 
various diameters, if desired, to accord with the section | in the small number of samples we examine, we test 
of the castings under production. a certain few physical properties—usually tensile 
The question of the testing of castings is not, how- | strength and elongation. Experience has taught us 
ever, settled when we have decided—if we do so| how far we can go in relying on these as a guide to the 
decide—to adopt a separately-cast standardised | “strength” of the material for the uses to which we 
sand-cast test-bar, since it still remains to be agreed put it, but this correlation is limited, and we can rely 
what tests are to be applied in order to ascertain the | only upon it where the materials are closely similar— 
“quality” of the metal. In non-ferrous alloys, it is| any serious variation of composition or method of 
conventional practice to specify as a rule a simple | manufacture, or even of raw materials used, might 
tensile test in which ultimate stress, proof stress, and | introduce factors which we are unable to estimate. 
elongation per cent. on 2 in. are determined. In the | Considerations of this kind have frequently stood in the 
case of cast iron, whilst tensile tests are widely used, way of anything but the most cautious adoption of 
some form of bending test is also specified, with a| promising new alloys; they would stand in the way of 
measurement not only of the “ modulus of rupture,” | the use of materials corresponding with existing specifi- 
but also of the deflection. In the case of the highly | cations so far as tensile tests are concerned, but freed 
ductile non-ferrous alloys of the brass and bronze and | from all other restrictions. 
Similar types, the measurement of elongation is &| These considerations, which have sometimes been 
sufficient measure of one kind of “ ductility,” and the | lost sight of when specifications have been discussed 
use of a bend-test is scarcely required. | or criticised, suggest that in order to improve our 
It is a different matter, however, with many of the | specifications, and thereby allow of the improvement of 
in which the elongation is | our materials, while at the same time permitting more 
- I have long considered | economical methods of production, much further 


casting alloys of aluminium, 
ese small elongations on | knowledge is needed. The improvement of our methods 





cation of any ¢ 
es of aj 
auoys requi 
been begun, 
future, this 
alloys for a 
It is, I thin 


tarely as much as 3 per cent 
that the measurement of th 
. t es, where an error of the order of of testing is of first-rate importance both to the manu- 
Aa a 2 is quite easily made, is unsatisfactory. | facturer and the user. If we can render our methods of 
P € less, 
it ei ility is important in these alloys just as | of view, we shall be more readily able to admit quicker 
pa the case of cast iron, and I have therefore | and cheaper methods of production or the use of more 
a 7 ection measurement for ascertaining the ductility | present, apart from the methods of mechanical testing 
€rtain cast aluminium alloys in place of the specifi- | which have been discussed above, we have little but 
pplying the bend-test to test bars of light | that can be readily — Other methods of testing 
€s some investigation, which has, I believe, | have yet to be developed. The use of magnetic and 
more satisfactory way of testing cast light | systematic microscopic examination is also coming into 
small degree of ductility may be adopted. | use in some cases, although its possibilities have not 


of electrical conductivity is a possibility of the future ; 
as yet it is used mainly in the scientific study of alloy 
constitution, but the scientific method of to-day 
frequently becomes the workshop method of to-morrow. 
This possibility also applies to other methods, such 
as the measurement of the velocity and intensity of 
transmission of sound which is being developed in our 
physical laboratories. Nor need the maker of castings 
fear these things. If they teach engineers to test his 
products more thoroughly, they will not necessarily 
lead them to make higher demands. After all, the 
products which industry now supplies in the great 
majority of cases meet the demands of service. Those 
demands will, doubtless, continue to rise as both our 
engineering and our metallurgical practice continue 
to improve. Progress in methods of testing, however, 
is likely to give the manufacturer greater freedom, since 
it is often found that some of the conditions on which 
users insist are unnecessary restrictions on the manu- 
facturer. The close inter-dependence of engineer and 
manufacturer is nowhere more apparent than in this 
field of testing, and especially the testing of castings. 
The economic production of good castings is of im- 
portance to both, and the improvement of methods of 
testing is therefore a matter of common interest. 





| 


eee 
ADJUSTABLE CHASER DIE-STOCK. 


| A NEw tool for pipe-fitters’ use in screwing pipes to 
British standard threads has recently been introduced 
by Messrs. Thomas Chatwin, Victoria Works, Great 
Tindal-street, Birmingham, in the form of an adjustable 
chaser die-stock with adjustable guides. Its general con- 
struction is shown in the accompanying figure. Move- 
ment of the chasers, in or out, is effected by the usual 
cam ring, but the cam plate can be set accurately to size 
and locked to the stock in the correct position by means 
of the device seen in the upper part of the figure. This 
consists of a disc, housed in a bracket on the stock, 
and provided with a lever by means of which it can be 
rotated. Opposite the lever, and in the disc, is a 
spring-operated plunger set eccentrically and engaging 
with one or other of two slots in the edge of the cam 
plate. The disc is marked by a line which, when 
coinciding with one of several graduations on the 
housing edge, places the plunger in the correct position 
to hold the cam plate so as to set the chasers for the 
diameter of thread required. Movement of the cam 
plate by hand until the plunger automatically springs 
into the slot, then renders the stock ready for use. 
The disc is locked by a friction device operated by the 
small milled screw on its right. Two slots are provided 
so that, with two sets of dies, four different diameters 
of pipe may be screwed, or in some of the sizes three 
sets of dies will screw six sizes of pipe. The diameters 
are stamped near the slots and corresponding figures 
on the disc housing. Any reduction of the chaser 
length caused by grinding can be corrected by an 
appropriate alteration in the disc setting, and, as a 
movement of the disc lever of 4 in. only results in 
one of a few thousandths of an inch on the pipe dia- 
meter, it will be clear that a high degree of accuracy 
is obtainable. Release of the die is obtained by 
withdrawal of the spring plunger. The guide dies are 
operated by a separate cam plate provided with the 
same vernier setting, and they are placed well forward 
of the chasing dies. These latter will cut a full 
B.E.S.A. taper thread. The tool is made in eight sizes, 
which give a total range of from } in. to 4 in. in 
diameter of pipe. The stock has a right and left-hand 
ratchet with a single plunger. 





FUEL FOR MERCHANT SHIPS.* 
By J. Jounson. 


(Concluded from page 342.) 


In considering new tonnage of the slower type of 
cargo vessel (Class C), the most modern and com- 
mercially attractive type of oil engine must again form 
the standard by which to judge the improved steamer. 
To employ capital profitably by trading with this class 
of vessel against competition from any and every 
quarter is a formidable task, and calls for most expert 
management and unceasing alertness in grasping every 
opportunity of earning freights. It is important, 
therefore, to settle what is likely to be the most effective 
trading unit for this class of business. On the assump- 
tion that an average return of 5 per cent. to 10 per cent. 
is to be secured on the capital invested, the question 
arises as to whether a cheap vessel somewhat high in 
operating costs, or a relatively costly one of lower 
operating costs, is likely to prove more suitable. 
What might be called the “ factor of employment ” 
is of considerable weight here, for, compared with a 
cargo liner operating on a fixed schedule, the employ- 
ment of the lower grade slow-speed vessel is irregular, 
and likely to be marred by spells of inactivity or 
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fractured test-pieces, 
, the fact that an alloy does show a small | testing more completely reliable from the user’s point 
Gegree of duct 1 
a def Y suggested the adoption of the bend-test with | economical raw materials by the manufacturer. At 
longations lower than 5 per cent. The} chemical analysis and the determination of density 
and I very much hope that, in the near| X-ray methods has already been mentioned, and 
k, a case where the non-ferrous industries | heen fully exploited in this country. The measurement 
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unprofitable work. When inactive, depreciation and | with a boiler efficiency and mechanical efficiency of | is, however, being sold to-day in some ports at”less 


certain other expenses have still to be allowed for. 
When employed, depreciation and insurance, as a 
percentage of the cost of the vessel, have to be defrayed 
before earnings rank for payment of return on capital. 


90 per cent. and 92 per cent. respectively, would not 
exceed 1-0 lb. coal or 0-68 Ib. boiler oil per shaft horse- 
power-hour. The gross weight of installation is 425 tons. 
The corresponding daily fuel costs are illustrated in 


The class of cargo carried by these ships is generally Table V, the lowest ruling prices being taken, as in the 
rough, freights are comparatively low, and general | case of the larger and faster vessels. 


experience indicates that the most satisfactory basis 
in this trade is the smallest capital cost compatible 
with a fairly good propulsive efficiency. Even minor 
technical improvements have to be scrutinised to 
ascertain whether they are likely to prove a sufficiently 


attractive investment, and the same applies to cargo- | 
handling equipment, which is idle for the greater part | 


of the vessel's life, or rendered unnecessary by the use 
of wharf machinery and port equipment, as in the case 
of grain cargoes. Owners of this type of ship attach 
great importance to propelling equipment of severe 


simplicity and robust enough to stand a good deal of | 


casual treatment. While in the past choice of mach- 
inery has been circumscribed by personnel, a better 
class of engineer and rating is now available. 
designer can help by incorporating features 


The | 


which | 


limit the influence of the attendants upon the economical | 


working of the plant, restricting their functions to the 
watching of lubricating and other services, executing 
adjustments and minor repairs. In order to illustrate 


the case, a ship of 11 knots sea speed, having about | 


2,000 shaft horse power, has been selected (Figs. 4, 5, 
and 6.). 

The two-stroke double-acting Diesel installation of 
this power would weigh 470 tons ; fuel consumption per 
shaft horse-power for all purposes, 0-39 Ib.; con 
sumption of lubricating oil, 14 gallons per day ; 
revolutions, say 80 per minute ; piston speed, 750 ft, 
per minute. In new steam tonnage of this class. 
consideration will necessarily be given to the claims 
of oil as boiler fuel. Something may be said for the 
use of a L.P. turbine in conjunction with a reciprocating 
engine, for it reduces the steam rate per horse-power 
by 25 per cent. with a corresponding contraction in 
the size of the boiler, certain auxiliaries and bunker 


capacity, but its cost and complication depart from | 


the simple standards generally insisted upon. For 
2,000 shaft horse-power or less, a turbine drive is less 
attractive and would entail the use of double-reduction 


Taste \ 


Fuel per 


8.H.P.-Hour Fuel Fuel Cost 
All per Day per Day 
Purposes Tons (At Sea.) 
Lb 
P , 
Motor-ship— 2,000 a.h.p. 
Diesel oll at 308. per ton 0-30 a 1) 1210 0 
Excess lubricating oll 100 
£13 10 O 
Steamship— 2,000 s.h.p 
Coal at 15s. per ton 1-00 21-40 £16 1 «0 
gearing. At such small powers the advantage of 


water-tube boilers over Scotch is less marked, and an 
auxiliary boiler installed for port purposes increases 
cost and complexity. It is proposed, therefore, in 
respect of such ships, to limit the comparison to the 
Diesel engine and steam reciprocating machinery 
with Scotch boilers. 

The reciprocating steam engine of triple or quadruple 
type, if it is to be retained, should be designed to run 
at much higher piston speeds in totally enclosed 
form under forced lubrication, and have poppet valves. 
The steam might well be at an initial temperature of 
700 deg. F. or bigher. If cylinder lubrication by oil 
is employed, there is the difficulty of purifying the 
feed-water, which practically precludes the use of 
this type of engine with high-pressure water-tube 
boilers, A separator placed in the exhaust would 
remove the greater part of the oil from the steam, 
thereby avoiding fouling of the condenser. A modern 
steam reciprocating installation would therefore consist 
of a quadruple expansion engine, working with steam 
of 250 Ib. pressure, 700 deg. F. initial temperature, 
vacuum 27 in., runniyg at 80 r.p.m. and have small 
diameter cylinders, long stroke and a piston speed of 
about 900 ft. per minute, and, under these conditions, 
a mechanical efficiency of 92 per cent. might be expected. 
The major auxiliaries would also be driven by enclosed 
forced lubrication engines, using superheated steam. 


| 





| 
| 
| 


| 
| 





A convenient boiler arrangement would be two small | 


units, each sufficient for two-thirds of the designed 
power, either being available for port use, and arranged 


to burn pulverized coal or oil at an efficiency of 90 per | 


The efficiencies obtainable with water-tube and 
Scotch boilers, given proper combustion, need not be 
sensibly different. The difference in radiation losses 


cent. 


could be eliminated by air jacketing the Scotch boilers. | 


The fuel consumption of an installation of this size, | to 22s. per ton, and the comparison has, therefore, in 
working under the prescribed thermal conditions and | the first instance, been confined to coal. 


As both vessels would, on the score of first cost, have 
steam deck and auxiliary machinery, it will be neces- 
sary to consider the gross annual fuel costs in both 
For this purpose, 240 steaming days and 120 


cases. 


Fig.4(a) 


26.0" 
Volume of engine room, 34,000 cub. ft. 
Volume of bunkers, 39,100 cub. ft. 
Total weight of machinery installation, 425 tons. 
-425 ft. B.P.; 53 ft. in B. moulded ; 
sea speed, 11 knots. 


Dimensions. 
2,000 s.h.p 





Fig.4 (6). 


(3227 
e- 
Volume of engine room, 59,000 cub. ft. 
Volume of double-bottom oil tanks, 30,000 cub. ft. 
Total weight of machinery installation, 470 tons. 
Dimensions. 


s.h.p sea speed, 1! knots. 





425 ft. B.P.; 53 ft. B. moulded; 34 ft. D. moulded to upper deck ; 


than this figure, and when so procurable the steamer 
would bunker accordingly. The costs corresponding 
to a price of 16s. per ton are shown in Table VI fo; 
guidance. In the design of steamer (Class (), as 
| illustrated in the Appendix, permanent bunker capacit, 
| of 860 tons of coal is provided, sufficient for about 
| 40 days’ steaming, or, say, 10,000 miles. Reserv: 
capacity for an additional 900 tons is situated con 
venient to the boiler-room, and this extra weight can 
| be carried on an additional expenditure of one to: 
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(860 tons, coal). 


34 ft. D. moulded to upper deck; service powe1 
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(770 tons. oil). 


service power, 2,000 


Fie. 4. 


days in port have been assumed. The motor vessel 
would consume 5-75 tons of oil per day in port, whereas 


Both these compartments would be 


of coal per day. 
Table VII 


available for cargo when oil fuel was in use. 
| shows how the two vessels compare in respect of weight 








the steamer would take 8 tons of coal. or 5-75 tons of 
TABLE VIL. 
Fuel Consumption per Annum Annual Costs. 
At Sea, In Port, Total, — Lubricating rT, 
Tons Tons Tons Fuel. Oi Total 
£ £ 
Motor-ship— 2,000 s.h.p 2,005 (30s.) 690 (16s8.) 2,695 600 4,159 
Steamship—-2,000 s.h.p. (coal) 5,136 (158.) 960 (158.) 6,096 350 4,922 
Half coal at 15« 2,568 480 3,048 7 or - 308 
Half oil at 16« 1.745 345 2'090 3,958 350 4,3 
All ofl at 16s 3,490 690 4,180 3,344 350 3,694 
TABLE VIL. 
Fuel for 40 Days Total Weight: 
Machinery — lobe Plus Allowance Machinery Cargo ’ ies , 
(including wou Wate for Port Water, Deadweight. _ CFB Space. ee 
Seatings). Purposes Bunkers 
Motor-ship— 2,000 
=.h.p 
470 tons . 50 tons 384 tons (oil) 904 tons Datum Datum }) Condition of vessels 
Steamship—2,000 leaving United 
s.h.p - Kingdom coal 
425 tons 100 tons 900 tons (coal) 1,425 tons Minus port. 
Motor-ship— 2,000 521 tons 
s.h.p - 
470 tons 50 tons 720 tons 1,240 tons Datum Datum ” : 
Steamship—2,000 (Oil for 80 days) | Condition of vessels 
s.h.p $ leaving cheap oil 
$25 tons 100 tons 634 tons 1,159 tons Plus 16,000 | port 
(Oil for 40 days) cub. ft J 
Taste VIII. | and volume of cargo carried. Mention has been made 
-|of cheap coal and oil zones. Table VIII shows the 
Price per Ton cheapest prices of coal and oil at ports situated at or 
| near to such areas. They are what might be described 
Boller | Diesel as natural bunkering ports, comparatively little expense 
Coal Oil Oil having been incurred in transporting fuel to the point 
of shipment. Where these are off ordinary trading 
United Kined - | routes, the larger and faster type of ship would not 
r ao oe . 4 
eee Ae ous S0e. | Persian Guif deviate, but smaller and slower vessels might find it 
South Africa 18x profitable to do so. ; , 
208 368 Panama Canal For purposes of illustration, the approximate cost 
Australia Te sail of these vessels, 8,000 tons deadweight, to an ——— 
408 45s. | East Indies specification, may be taken as: Motor-ship, 82,000! 
Japan 20s : us Ww (including 37,0001. total machinery cost; steamship, 
2 308 3. stern Sea- | ~~ : . ‘ ahi > cos 
as S. Western Sea- | 75.000 (including 30,000/. total machinery cost). The 
U.S. Eastern Sea 16s 16s 37s. | U.S. Rastern Sea-| motor-ship includes engines of British manufacture, 
board board. for in this size of plant United Kingdom prices + 
_ _ practically competitive with Continental ones. 4 
oil. With this class of steam machinery, boiler oil| this class of vessel depreciation at 4 per —- oad 
: r disburse- 


does not become competitive with coal until it falls 


Furnace oil | 





| ment than the total annual fuel bill. 


insurance at 2} per cent. comprise a heavie 


They must be 
defrayed and interest on capital carned at some time 
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or another, and, consequently, any special equipment | the economical results already obtained by mechanical 


provided to promote fuel economy must save annually | stoking at sea, so there is every justification for 
not less than, say, 15 per cent. of its first cost. The | believing that with active co-operation between all 
motor-ship in this case must therefore bear an addi- | parties, coal need not be sensibly inferior to oil as a 
tional annual charge of 1,0501., and does not exhibit | marine fuel for ships of the classes under review. 

any tangible superiority in fuel expenses over the! There are over 100 plants in this country using 
steamer using coal and oil alternately, while the small | powdered coal, and many on the Continent and in 
margin shown is contingent upon her getting Diesel | the United States. While there is room for improve- 
oil at the lowest price quoted. There is little to choose ment, great progress has been made with the pulveriser, 
between the fuel bills of the two ships, so that, allowing | the burner and the design of furnace, and, given 
for the irregular nature of their employment, the | sufficient inducement, the art will develop towards 


SECTION IN WAY OF BOILERS 
LOOKING FORWARD. 


ELEVATION OF MACHINERY SPACE 
LOOKING TO PORT. 


Fig.5. 




























































































in fact, secures practically the same advantages as 
liquid fuel, namely, reduction of lighting up and 
stand-by losses, flexibility of output, and so forth. 
Facility in changing over to oil is of considerable 
importance. In the case of the stoker the grate would 
have to be carefully covered with well-fitting firebrick 
to prevent air leakage; considerable radiation losses 
| would have to be accepted, as otherwise the grate 
parts would reach a high temperature, and it is there- 
|fore improbable that the maximum efficiency would 
| be attained when burning oil. As there is no space 
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List of Auxiliaries. a, 
! main air pump; 1 main circulating pump ; 2 boiler feed pumps ; | electric List of Auziliaries. 
engine; 1 G.S. and ballast pump; | fresh-water pump; 1 bilge pump; 2 manceuvring air reservoirs; 2 air compressors; 1 stand-by jacket water or 


| evaporator; 1 oil-fuel installation; 2 coal pulverisers; 2 forced-draught 
fan engines; 2 eran Sas 1 auxiliary condenser with air and 
circulating pumps. 
Fie. 5. ARRANGEMENT OF MACHINERY FoR A 2,000-S.H.P. Srzam- 
SHIP FITTED FOR BURNING PULVERISED CoAL AND OIL. 
cheaper vessel, having the option of burning coal or perfection. In power sta- 
furnace oil, is the more attractive proposition. This | tions, mechanical stokers 
type of cargo ship frequently leaves this country | have recently progressed 
with a small quantity of freight to trade either between | at the expense of powdered coal, and the point arises as 
foreign ports or to bring back special cargoes, for which | to whether they are not more suitable for steamships. In 
the steamer (having consumed her coal) possesses a | view of the fact that 4 per cent. of the fuel consumed is 
greater available hold capacity, and in certain cases | expended in pulverising, as against only $ per cent. in 
— er it profitable to leave the United | working the stoker mechanism, the former process needs 
ingdom with both their permanent and reserve | further justification. When both systems use suitable 
bankers filled with coal. The earlier type of steamship, | fuel, and are worked at peak efficiency, powdered coal 
—s ——— engines, hand-fired Scotch | will show | per cent. advantage, due to the fact that it 
4 .3 and a moderate degree of superheat, would | can operate steadily on 15 per cent. excess air, whereas 
ost 70,0001. (including 25,0001. for machinery com- | the stoker requires 40 per cent. on average working. In 
ee). orto emi fuel — — be, song cay wm —_ = — too a a — of — 
«00. higher than those of the modern steamship, | to fixed carbon has to be avoided ; otherwise, falling 
and the number of ratings somewhat greater. After | off in efficiency will ensue. Furthermore, difficulty is 
we extra investment and other charges on the | experienced in burning completely coals with too low 
= steamer there would be a net saving of not} a volatile, and output may be reduced or unburned 
~ than 1,0001. per annum, and it appears, therefore, | coal pass over with the ash. Allowing for the influence 
that the earlier type of steam propelling plant must | of these factors, there would be little to choose in 
oe to oe of a more efficient order along | practice at sea between the net efficiencies of the two. 
ines now indicated. | While any and every kind of bituminous coal may not 
aan lering the case for coal, recognition of its | be suitable for pulverising, the range is considerable, 
ysical limitations is sary yhe i si > ‘rs, it is desi 
Lenght with envurance thet ibe colonise valus and| to aveid tang ovale heving « low exh fusing. tompote- 
other characteristics will conform closely to specifica- | ture, this is of less importance when furnaces are water 
_ and that the quantity contracted for will be | cooled. In any case there are ample supplies of suitable 
“ lvered and readily checked, coal upon occasion can | coal in this country and elsewhere. Whereas stoker 
e exceedingly troublesome. Variations in physical | repairs average about 2d. per ton of coal burned, 
characteristics, excessive wetness, presence of foreign | there are no grate renewals to be considered in the 
latter, deviation in sizing and short weight, not|case of pulverising equipment, and repairs to the 
ep rently —_ = and disappointment, | beaters and driving mechanism with soft coals are 
Sampling and checking of large consignments | small. 

ah best a rough-and-ready process, vexatious disputes| There is nothing to choose between the cost and | 
suppliers occur over adjustments in cost. Of| weight of the two kinds of equipment, but the stoker | 


ballast pump; | stand-by 


Fia. 6. 
sHip Firrep 








ae &® more satisfactory footing. Coal should be | Given suitable design, powdered coal can be burned | 
ae a prepared for the marine market, and | with great rapidity, and in conjunction with an appro- 
> Ts must 


high standards prevailing in power stations and | competition with the Diesel engine. 





F.L. and piston oil-cooling pump; 1 oil-fuel transfer 


pump ; 2 oil purifiers; 1 electric engine ; 1 boiler feed pump; 1 boiler feed and 
G.S. pump; 1 bilge pump; 1 oil-fuel installation for boilers; 1 evaporator ; 
1 forced-draught fan; 1 auxiliary condenser with air and circulating putnp ; 
1 fresh-water pump; lubricating oil, salt water, and bilge pump fitted on 


main engine. 


ARRANGEMENT OF MacHINERY FOR A 2,000-S.H.P. Moror- 


WITH STEAM-DRIVEN AUXILIARIES. 


for the accommodation of oil burners in way of the 
coal hoppers and stoker mechanism, the latter would 
have to be dismantled or the burners placed at the 
other end of the boiler and sufficient space allowed 
for their operation, which would add to the dimensions 
of the stokehold. It would also be necessary to 
provide additional air passages and control dampers 
for the alternative modes of firing. Whereas highly 
preheated air up to, say, 500 deg. F’., is beneficial with 
powdered fuel, it introduces an element of risk with 
the stoker, and necessitates the use of expensive grate 
parts. Clearly, the ideal arrangement for marine work 
is one which permits of a change-over from coal to oil 
with the minimum of disturbance and the obtaining 
of peak efficiency, whether burning coal or oil. The 
question of mechanical stokers versus powdered coal 
only applies, of course, to vessels in Class B, as the 
stoker is not applicable to Scotch boilers. A point of 
prime importance is the price to be paid for coal in the 
two cases. It has to be remembered that the mech- 
anical stoker shows to greatest advantage when burning 
a mixture of nuts and smalls. The desirability, there- 
fore, of purchasing these sizes with due regard also 
for limitations in maximum and minimum volatile 
hardens prices. On the other hand, there are fair 
grounds for concluding that the vessel able to use 
smalls and dust in powdered form and able also to 
change over with facility and minimum expense to oil 
would obtain supplies of coal on the most advantageous 
terms possible. 

Much interest is now being evinced in the possibility 
of extracting oil from coal on a commercial scale. 


recent years, however, matters have been gradually | occupies a valuable part of the furnace envelope. | Petrol, Diesel and furnace oil can be made from coal 


by hydrogenation or low-temperature distillation. 


" The cost of Diesel or furnace oils prepared in this way 
give careful consideration to this.| priate furnace enables the size, weight, and cost of| might be prohibitive for marine purposes. Whatever 
e same level of utility as oil for marine | the steam-generating installation to be reduced to a| the future may hold, it appears, therefore, that the 


Purposes should not be an impossible task. considering | minimum, a condition most necessary for effective | most attractive application of coal, to meet present- 


Powdered coal, day engineering standards, will be in the raw state 
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powdered in a compartment which can be isolated when 
oil is in use, and the stokehold thereby kept in a clean | 
condition. An examination of this problem involves 
reference to future developments. In the hands of | 
skilful designers, reductions in dimensions and weight | 
will, doubtless, be made in both Diesel and steam 
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machinery without any sacrifice of robustness or :, 
durability. The thermal and mechanical efficiency of [ 
the former does not offer much scope for improvement, 
but in the latter, further advances may be anticipated 
in the way of higher pressure and temperature, say, 
600 Ib. and 900 deg. F., and a boiler efficiency of 95 per 
cent., associated with the disappearance of funnels. 
Applying the conclusions to be derived from the | 
foregoing, fuel must be available before a system of | 
mechanical propulsion can be employed at all, and | 
supplies procurable at a suitable price, if vessels are to 
he operated profitably. It is submitted, therefore, | 
that the choice of fuel ranks first in importance, the | 
type of propelling agent being subordinate thereto. | 
In commercial practice these elements are combined 
in”the cost of fuel and cost of propelling machinery, | 
and provided the latter is reliable and cheap enough | 
the dominant consideration is therefore choice of fuel. 
If the cost of fuel, which is compounded of quantity | 
and price, is substantially equal in two competing 
systems of propulsion, the shipowner will naturally 
select that type which affords him the greatest immunity | 
from a rise in fuel costs or disturbance of service. 
Modern steam machinery, which satisfies these searching 
tests, has already reached a stage of development | 
which warrants its general adoption, and its efficiency 
is susceptible of further improvement. Based upon the 
use of home fuel and the option of taking cheap fuel 
oil or coal at foreign ports, it will augment the competi- 
tive power of British shipowners. While shipbuilders 
will continue to build what their clients specify, they 
may, when called upon to prescribe, find it not incom- | 
patible with their interests to advocate the use of 
propelling machinery able to utilise coal, as an improved 
system of propulsion incorporating optional use of fuel 
may be confidently expected to encourage and accelerate | 
the replacement of old tonnage. During the past two | 
decades the annual consumption of British bunker coal 
has so fallen that if present tendencies continue un- | 
*hecked, it will sink to a position of insignificance, if | , : 
not eliminated entirely from the marine market, a| figure charged per annum for the larger vessel might 
matter of grave concern to those directly identified with | #mount to 7,0001. . ~ 
the coal industry. They may be obliged eventually | tonnage regulations intimating that individual cases 
to choose between offering suitable prices | Will be considered on their merits, the literal application 
competitive with oil or suffer the gradual extinction | of the rules would involve an annual excess impost of 


of this section of their market, but it appears to be 
within their capacity to retain a substantial share of 
the bunker trade. 

A nation which has secured a major part of the 
world’s carrying trade, and controls the requisite fuel | 
upplies for the operation of its tonnage, has a definite | 
wconomic advantage. Modern steam propulsion 


sttractive initial cost, combining, as it does, lightness | PEDAL GENERATOR FOR WIRELESS 


and efficiency, with choice of fuel, will prove a valuable 
factor in maintaining the strength of this dual position. OPERATION. 
Its merits will be generally realised and appreciated | 
only as concrete examples become available, 
ction, therefore, on the part of those concerned is other, and with the Government headquarters, Messrs. 
urgent and necessary if shipowners and others are to| Mesnenis Wireless Telegraph Company, Limited 
have suitable guidance before replacement programmes Masconi House, Strand, London, W.C.2, have supplied 
are undertaken. the Government with a number of short-wave wireless 
transmitting and receiving sets. The former are of 
APPENDIX. the A.D.19 aircraft type, with a wavelength range from 
Exchange Rates.-Fuel prices throughout the paper 40 m. to 60 m., while the receivers, which are of the 





their incidence is to be equitable, and to secure this 
the limit of 13 per cent. might be lowered to, say, 
10 per cent., or less. The amount paid by way of 
port dues and pilotage, &c., varies 
according to locality, but in ships such as have been 


coal at 


machinery spaces. 
is that when ships arrive at certain United Kingdom 
ports, with their double-bottom tanks partly filled with 
fuel oil, the capacity actually occupied is added to the 
tonnage and dues made chargeable thereon. 


of = ———— 





considerably | 


used for illustration in the text of the paper the gross| tunnel to 





CEMENTATION IN THE SEVERN 
TUNNEL.* 
By Raymonp CarpMAkt, M.Inst.C.E. 
Tue alteration in vertical alignment of the Severn 


provide additional depth between the 
| river-bed and the tunnel-heading, which was decided 


Although there are clauses in the| upon after the work had been commenced, created 


unanticipated difficulties in the tapping of the great 
subterranean spring which delayed the opening of the 
tunnel and involved the railway company in costly 


roughly 1,100/. on a steamer of this type with small | permanent pumping to deal with the vast quantities 
A consideration to be kept in view | of water 


Troubles have been experienced in addition on 
| two recent occasions, owing to extensive irruptions of 


| water from the river in the neighbourhood of the 


| Bristol portal. 


through 


The troubles experienced in 1924 and 
| 1929 were occasioned by the passage of tidal water 
“pipes” or faults in the overlying mars. 
They were overcome by filling the “ pipes” from the 
| level of the river-bed with bag concrete, &c. The 


" For the purposes of linking up the numerous isolated expense was heavy and the method provided no final 
“nc! administration posts in Northern Rhodesia with each |Temedy. It was felt that some more permanent means 


|of guarding against a repetition of these excessive 


leakages was essential, and that the remedial measures 
must effect some permanent strengthening, not only 


| of the arch ring of the tunnel, but also of the surrounding 


are given in sterling, and in the case of the United| Marconi R.G.28 type, cover all wavelengths from | 


States (coal and oil) the conversion rate of 4-86 dols. | 10 m. to 200 m. — ; 
to the l/l. has been employed. Under present-day | For the operation of these stations, tandem pedal 
conditions, the sterling equivalent of these coal and generators, one of which is shown in the accompanying 
oil prices would be higher, but both would be affected | illustration, are employed, interrupter gear being 
to the same extent ; in other cases “ Gold Standard ” | fitted to provide interrupted continuous waves with a 
rates of exchange have been used. Similar remarks | frequency of 750 periods per second. The pedals 
apply to the prices of Continental machinery. These | drive the generator through roller chains and gearing, 
matters are rather outside the scope of the paper, | ® flywheel being fitted to render the output steady. 
and any points which arise in connection with exchange Both high-tension and low-tension circuits are supplied 
| by the generator, which gives 130 milliamperes at 
1,000 volts, and 6 amperes at 9 volts to 10 volts. As 
will be seen from the illustration, the tubular frame is 
provided with two handle-bars, on each of which is 
mounted a voltmeter to indicate the correct pedalling 
speed. 
point, where a red line is engraved on the face, so that 


would have to be considered on their merits. 

Size of Machinery Spaces.—In designing sage ge 
spaces of cargo vessels, the present practice is to 
endeavour to make them not appreciably more, but | 
in no case less than ‘3 per cent. of the gross tonnage 
of the vessel in order that the deduction of 32 per cent., 


allowed under the present tonnage laws, may be ° : 
obtained in computing the net registered tonnage. when native labour is employed, the natives can be 
Developments in propelling machinery, whether instructed to maintain a speed which just keeps the 


pointer on the line. 
satisfactory communication was maintained 
this apparatus over distances up to 500 miles in spite 
of difficult atmospheric conditions. 


internal combustion or steam, are making possible a 
contraction in the size of these spaces without any 
sacrifice of safety, accessibility, or comfort. Under 
the present regulations, if these machinery spaces are 
less than 13 per cent., an allowance of only one and 
three-quarter times their actual tonnage is made, so 
that, as matters stand, a disability is incurred by the 
shipowner if smaller machinery spaces are adopted. 
It would appear that having regard to engineering 
developments, present and prospective, some revision 
of these tonnage allowances may become necessary if 


NATIONAL Motor-Boat SHow, New Yorkx.—United 
Kingdom firms desirous of obtaining a copy of a memo- 
randum on the 27th annual National Motor-Boat Show, 
held in New York from January 22-30, should apply to 
the Department of Overseas Trade, 35, Old Queen-street, 
London, S.W.1, quoting reference No. A.X. 11,299. 





strata where they were broken, whether due to the 
construction of the tunnel or to natural causes. It 
was decided that such strengthening could only be 
given by the injection of cement under pressure, and 
this was carried out for a length of about one mile 


|from the Bristol portal through the disturbed marls 


to their junction with the solid sandstone rock. Similar 


|cementation work was carried out in two ventilating 





These voltmeters are marked only at one} 
‘length attached to the tunnel walls and serving the 


We understand that, during tests, | 
with | 


| of this work, illustrated by sectional drawings was & 





shafts, at Sea Walls and Sudbrook, where, owing to 
defective mortar in the brickwork, excessive water 
leakage occurred. 

The work necessitated obstructions within the mini- 
mum structure gauge, and arrangements were made to 
confine all this to Sundays during the winter months. 
The air-compressors for operating the boring-tools, the 
cement-mixing and pumping plants, blacksmith’s shop, 
&c., were located on a site adjoining the mouth of a 
ventilating-shaft, down which was led a series of mains 
connecting with a similar series nearly five miles in 


drills and injection holes. A complete telephonic 
system was also installed between the plant station, 
the offices, and the tunnel. The whole of the drilling. 
with the exception of certain invert holes, was ca’ 

out on Sundays, mainly from portable stages lowered 


| in sections down the ventilating shaft and erected on 


the running lines. In the main the work consisted o! 
drilling a series of holes through the brick work of the 
arch ring and the injection of liquid cement into them. 

* Abstract of a paper read before the Institution o 


Civil Engineers, on Tuesday, March 22, 1932. An acceass 
ive 


in ENGINEERING, August 21, 1931, page 237. 
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THE STATE LINE STATION OF THE 
CHICAGO DISTRICT ELECTRIC 
GENERATING CORPORATION. 

(Concluded from page 333.) 

Tue 208,000-kw. set of the State Line Station, 
known as No. | unit, is illustrated by Figs. 26 and 27, 
Plate XXIII, but is perhaps best shown in Fig. 25, 
on this page, giving a general view of the turbine 
room. The set is a three-cylinder compound consist- 
ing of three machines, namely, one high-pressure 
turbo-alternator and two low. It was built by the 
General Electric Company. The high-pressure 
machine has a rating of 76,000 kw. and generates at 
22.000 volts. It has its own exciting generator on 
the main shaft. Each low-pressure unit has a 





Fie. 





arrangement will be clear from the view repro- 
duced in Fig. 25. In this view, the alternators are 
to be seen at the far end of the machines. The 
governor gear at the near end is illustrated by Fig. 
32, page 402, showing that of the high-pressure 
machine, and Fig. 33 for the low pressure. Details 
are also given in the sectional elevations, Figs. 26 
and 27. The reheaters between the high-pressure 
and low-pressure cylinders, referred to above, are 
to be seen standing up in the middle of the turbine 
room in Fig. 25. 

The exhaust from each low-pressure machine 
passes into four vertical single-pass condensers 
arranged one at each end of the breeches pipes, as 
shown in the view, Fig. 25, and in the drawings, 
Figs. 28 and 29, Plate XXIV, in which, for con- 


are mounted directly on each condenser, fitted at 
8-in. connections shown in the plan, Fig. 28. The 
discharges from the first-stage ejectors are inter- 
connected for each low-pressure unit, and supply 
six second-stage ejectors with two intermediate and 
after coolers, as shown in Fig. 28. The total 
capacity of these Evactor ejectors is 84 cub. ft. per 
minute at l-in. pressure absolute. Their steam 
consumption is 3,900 lb. per hour. One set suffices 
easily for normal conditions of air leakage. The 
condensate from the second-stage ejector coolers 
passes to the first-stage coolers through a control 
valve, and then, with the first-stage condensate, 
passes through a control valve into the condenser 
hot-well. The whole condensate is handled by six 
| centrifugal pumps of a capacity of 1,000 gallons 








25. GENERAL VIEW oF 208,000-Kw. CompounpD Ser. 


tapacity of 62,000 kw., and generates at the same | siderations of space, the central part of the turbine | per minute each at 1,750 r.p.m., against a total 


voltage. On the same shaft of each low-pressure | has been omitted. The connection is by means of | head of 580 Ib. 


These are driven by 250-h.p., 


machine is also an exciting generator, and a station |ribbed castings to suit the several positions, but | 2,200-volt, three-phase squirrel-cage motors. 


machine of 4,000-kw. capacity, generating at | 
2,300 volts. The three machines all run at 1,800 | 


the four condensers of a set are identical. 
condenser provides 22,000 sq. ft. of surface in the 


Each 


In order to make this large unit as flexible as 
possible, a number of unusual features were adopted. 





".p.m., the high pressure being supplied with steam | form of 18 B.W.G. tubes, | in. in outside diameter 
at 650-lb. pressure at the stop valve, superheated | and 20 ft. 2} in. long. Each condenser has a capa- 
‘o 730 deg. F. The high-pressure unit exhausts at | city for dealing with 200,000 lb. of steam per hour, 
\00-Ib. pressure, at which the steam is supplied to or a total of 1,600,000 Ib. for the set. It will be 
the low-pressure units, being reheated between the remembered that the circulating water pumps have 
two by live steam to 500 deg. F. Steam is bled |a capacity each of 95,000 gallons per minute, or 
off for feed heating at five stages, viz., at two stages|a total of 380,000 gallons per minute, of which 
of the high-pressure unit, from the exhaust piping| 20,000 gallons per minute are required for the 
of that unit, and from two stages of each of the generator air coolers, and oil coolers. This, therefore, 
low-pressure units. gives 45,000 gallons per minute per condenser, this 
The high-pressure turbine is illustrated in Fig. 26, quantity being admitted to and discharged from 
Plate XXII, and the two low-pressure turbines by|each bottom water box by 48-in. connections, as 
Fig. 27. The former is a 17-stage machine, while shown in Figs. 28 and 29. Each condenser 
the latter are double flow, with 11 stages on each has its own hot well, as shown, while air is dealt 
_ of the central steam inlet, exhausting into large with by two sets of Croll-Reynolds two-stage 
reeches pipes at each end of the machine. This Evactor ejectors. Two of the first stage ejectors 





| The arrangements provided make it possible to run 
|either low-pressure unit alone on high-pressure 
|steam, or to run the high-pressure machine with 
|either one or other of the two low-pressure units, 
| though in normal operation the high-pressure and 
| both low-pressure units are in service. The operation 
of the low-pressure units on high-pressure steam 
is not strictly an economical arrangement, but may 


| be advantageous under certain circumstances. The 


operation of the high-pressure unit alone was not 
provided for. In order to cover all these alterna- 


| tives with the requisite double protection and the 


suitable governing of all three units, the arrange- 
ments shown in Figs. 30 and 31, pages 390 and 391, 
were provided. Steam comes from the boiler 
room in four main headers shown in the section, 
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Fig. 16, Plate XVII, ante, and also in the plan, 
Fig. 13, page 269, ante. These combine in pairs 
to form two main connections at the two high- 
pressure turbine stop valves. This machine is pro- 
vided with an operating and an emergency governor 
acting on control valves in duplicate, as shown in 
Fig. 30. Dealing with one side, steam leaving the 
high-pressure unit passes both ways to the low- 
pressure machines, first through an intercepting 
valve, as at C, Fig. 30, then through the live steam 
reheater, and through a second intercepting valve D. 
The low-pressure pre-emergency governor acts on 
these valves, and the emergency governor also 
acts on both the intercepting valves C and D. When 
the low-pressure operates with high-pressure steam, 
the 10-in. live steam header, Fig. 30, is used, with 
a throttle under the control of the emergency 
governor, and a control valve under the action of this 
and of an operating governor. The arrangement 
for the second low-pressure set is similar to the 
foregoing. 

The control arrangements are shown diagram- 
matically in Fig. 31, in which the central portion 
relates to the high-pressure unit and the outer parts 
(actually similar) relate to the two low-pressure units. 
Main oil pumps supply a 125-lb. line connecting 
with a servo-cylinder operating the five main 
control valves, two of which are shown. The 
servo-cylinder works the valves by means of a rack 
and cam, which bring the valves into action in 
succession. The pilot valve of the servo-cylinder 
is coupled to a double floating lever, under the 
action of the operating governor and also of the 
emergency governor, through an emergency and 
overload cylinder. The emergency governor also, 
it will be seen, acts by means of a low-pressure oil 
supply on trips on the two high-pressure throttle 
valves. The low-pressure oil is obtained from the 
main supply after it has circulated through the 
servo system and a cooler, and is drawn off from a 
line supplying the turbine main bearings. 

It will again suffice to deal with one low-pressure 
system, which may be followed out either on the 
right- or left-hand of Fig. 31. In this case, the main 
oil supply is at 100 |b., the low-pressure return 
from the cooler of the former, and connection to 
the bearings, being at 25 1b. When working com- 
pound on the exhaust from the high-pressure 
machine, the pre-emergency governor, shown at 
the top left-hand corner of each low-pressure group 
of controls, acts on the pilot valve close to it below, 
set to act at 104 per cent. normal speed. The 
oil supply fed to this valve from the main pump 
passes on the way through one of two pilot valves 
for vacuum trip, and on leaving it flows to the 
emergency governor trip mountings shown below, 
and thence to the 32-in. and 36-in. intercepting 
valves, B or C, and A or D, Fig. 30. This valve, 
therefore, controls the unit for overspeed only. In 
case of emergency, the emergency governor acts 
at once on the same 32-in. and 36-in. valves through 
the trip gear shown on the left of the governor 
and the adjacent pilot valves. It also acts on the 
stop valve K, Fig. 30. A 36-in. valve, with a 
Venturi throat close to the re-heater, is operated by 
a cylinder supplied with house service water. This 





is under hand control only. The 32 in. and 36-in. | 
intercepting valves, it may be added, are quick- | 
acting valves closing under spring pressure on the | 
functioning of the pre-emergency or emergency 
governors. The 32-in. intercepting valve is supple- 
mented by a screw-down gate valve, as chowa, | 
motor operated. 
Supposing the low-pressure machines to be work- | 
ing on high-pressure steam, the pre-emergency 
governor on the left of each group is out of action, 
and the operating governor on the right in service. | 
This acts primarily on the large balanced control 
valve, shown below, through a system of links and 
levers, pilot valve and hydraulic cylinder. In case | 
of emergency, the trip on the right of the emergency | 
governor acts, shutting the control valve at once, 
while the trip shown above the governor acts on 
the throttle on the 10-in. live steam line, directly 
above in Fig. 31. 
In order to provide additional protection, certain 
other precautions have been included in the arrange- 
Of these we will deal first with the low- 
This consists of the mechan- 





| 
| 


ments. 
vacuum protection. 


ism shown to the extreme left of each low-pressure 
group in Fig. 31. It comprises two pilot valves 
under oil pressure of 25 lb., operated by a falling 
weight. A cylinder is in connection with the 
condenser, and if the vacuum falls to 17 in. or less, 
the piston rod acts on a trip which releases a weight, 
pushing down the pilot valves in their fittings below. 
These valves act on the supply to the two large 
intercepting valves on each side of the reheater, 
and also, when the low-pressure units are work- 
ing high pressure, on the throttle valve on the live- 
steam supply; a trip also acts on the live-steam 
supply to the reheater, through the connections 
shown in Fig. 31. The stop valve, K, Fig. 30, is also 
closed by this action. In case the pressure should 
rise in the condenser system to 2} Ib., as in starting, 
before the vacuum has reached 17 in., a second 
trip operates the pilot valves to close the throttle 
and intercepting valves. The turbines are started 
turning without preliminary warming up, on a low 
vacuum of about 10 in. or so. The vacuum is 
increased as the set comes up to speed, and adjusted 
to normal when on load. 

Another interesting provision is that of rupturing 
diaphragms on the condensers, indicated on the 
diagram, Fig. 30, and in Fig. 28, by the term 


and one main supply, passing on the way through 
two high-pressure heaters. Fig. 35, is actually a 
continuation of Fig. 34, the main and auxiliary 
feeds being shown at the top of the one and bottom 
|of the other. The condensate centrifugals are 
| three-stage machines and work against a head of 
580 ft. The boiler-feed pumps discharging into 
the high-pressure *bus main, are 5-in. electrically. 
driven eight-stage centrifugals, working against a 
head of 2,050 ft., at a speed of 1,760 r.p.m., and 
giving a delivery of 900 gallons per minute. These 
are supplemented by turbine-driven pumps, of the 
six-stage type, having the same capacity under the 
same conditions of head and at a speed of 2.300 
| r.p.m. 

From the foregoing it will be surmised that the 
system is in duplicate, as, indeed, is the case, 
| there being one set of heaters, pumps, &c., for each 
low-pressure machine. The *bus mains, &c., are 
all cross connected, however, so that pumps, and 
so on, may supply any boiler or combination of 
boilers. Steam is bled from the high-pressure tur- 
bine at the 11th and 14th stages, from the high- 
pressure exhaust, and from the 3rd and 7th stages 
of the low-pressure turbines. The extracted steam 
is used in the heaters numbered 1, 2, 3, 4 and 5, 





DIAGRAM OF GOVERNOR GEAR - 208,000 K.W. STATE LINE STATION. 






Fig.30. 
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“explosion door.’ These consist 
22 in. in diameter covered by sheet lead 4-in. 
thick, supported by a grid. There is one to each | 


exhaust limb from each low-pressure turbine, and if 


the pressure rises to and exceeds 5 Ib., the sheet-lead | 
will shear and allow the steam to escape. No other | 
reliefs are provided on the condensers. 

Relief valves are furnished on the high-pressure 

exhaust to come into action in case, for some reason, 
when the set is running compound, the low-pressure 
inlet valves should become closed and pressure 
should rise rapidly in the header to the reheater. 
‘our relief valves are provided, set to blow at 120, 
125, 130 and 135 lb. pressure. These valves are 
tripped mechanically in succession, by solenoid 
action, as the pressure rises. In case the electric 
action fails, all four valves will be tripped mechani- 
cally at 140 Ib. pressure. At 120 Ib., each valve 
will pass 500,000 lb. of steam per hour. 

As already stated, the condensate from the eight 
hot wells is handled by six centrifugal pumps each 
of 1,000 gallons per minute capacity. This is shown 
diagrammatically in Fig. 34, page 402 which, with 
Fig. 35, shows the whole of the feed-water scheme 
from the condensers to the boilers. The pumps 
feed into a "bus main coupled up to reserve feed 
tanks, and to two systems connected with heaters, 
&c. Beyond the latter there is another ’bus main, 
from which high-pressure feed pumps draw, deliver- 
ing to a third "bus. From this, two pairs of supply 
pipes are led off, viz., one auxiliary supply direct 
to the boiler room for each line of three boilers, 
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respectively, in Fig. 34. It has been pointed out 
that the high-pressure exhaust steam is reheated 
to 500 deg. F. before entering the low-pressure 
machines. The high-pressure exhaust bleeder steam 
is taken off ahead of the live-steam heaters used for 
this purpose. The steam used by the Evactor 
ejectors is passed to two sets of condensers in the feed 
line shown at 6. Next in the line is the heater 
supplied with steam from the 7th low-pressure 
stage. Next in series come evaporator condensers, 
and next in series are two intermediate-pressure 
heaters fed with steam bled from the 3rd low- 
pressure stage and the exhaust pipe. On the far 
side of the boiler feed pumps are the heaters 2 and 1, 
supplied, respectively, with steam from the two high- 
pressure stages mentioned. The heaters are all 
of the two-pass vertical type, each set of five being 
capable of dealing with 1,000,000 Ib. of water per 
hour, raising it from 78 deg. F. to 419 deg. F. The 
temperature at the boiler feed pumps is about 
325 deg. F. 
Bleeder steam condensed in heater No. | 15 ¢as- 
caded into No. 2; from No. 2 into No. 3; from No.3 
into No. 4. Drainage from No. 4 is pumped back 
into the header, but may be flashed down to No. 5 
through a float-controlled valve. Condensate from 
the evaporator condensers is normally pumped back 
into the header, but may also be flashed down to 
No. 5 heater through a float valve. Water con- 
densed from No. 5 is normally pumped back into 
the header, but in case of failure of No. 5 drain 
pump, goes back into the hot well through 4 
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With regard to the future of this station, it may lalong the scale Bp from 10 to 25, he thought, \cent. there could be no doubt about the full-scale 
be stated that the new units to be installed, of | would cover a range from 50 r.p.m. to 125 r.p.m. | results. Differences of 5 per cent. were almost 
150,000 kw. and 125,000 kw. capacity, are being built | in the case of the 12 knot ship referred to, and this | certain, and of 2 per cent. were probable. When as 
by the General Electric Company, and Messrs. | appeared to be sufficient for ordinary purposes. | small as 1 per cent., however, they were doubtful, 
Allis-Chalmers, respectively. As already stated, | It would, however, be an improvement to extend | and, when applied to full-scale conditions, the differ- 
they are single-shaft machines, taking steam at/|the range to higher values of Bp for special cases | ence might even be in the opposite direction. This 
1,200 Ib. and 825 deg. F. at the throttle. Re-heating | of high resistance and low speed, such as occurred | was not due to any want of accuracy in the experi- 
to 825 deg. F. at about 400 Ib. at full load will be | with submarines in the submerged condition. He ments, but to differences between madel and full-size 
employed. Steam will be extracted by a four-heater | was glad to note that the authors had presented | conditions. It must not be forgotten that in the 
bleeder system, to heat the feed to about 440 deg. F.| their results in non-dimensional quantities. He/| practical application of model results certain 

In concluding this account of the largest single | thought, however, that the 8 constant was more | physical peculiarities of the water were not taken 
turbine installation in operation, we would again | convenient for plotting in the inverted form, as | account of. 
tender our cordial thanks to Mr. W. S. Monroe, of 


ND ‘teal , . ' | . 
-— tended t finity at slip rati roaching| Professor Hillhouse, the next speaker, remarke 
Messrs. Sargent and Lundy, Chicago, for the facilities ew ee ee © | th ts ee 


t . ; . : at the value of tank experiments did not always 
which we have been accorded in this matter. unity. Experimenters, he added, might publish | . ; ; mn devote ine 
‘ their results in a form suitable for use in the analysis | omg until some ane had been devoted to the 
of trials, as well as for design pu " study of them. With regard to the method of 


He also | : ; : 
called attention to the need for considering the | Prvlor hed ye as ae 
. . af 
ARCHITECTS. | backing — of propellers. » "3 Per | originated it. It had heoth used by Froude in the 
Continued from e 370. Mr. E. H. Rigg, of the New York Shipbuilding og . Mee 

( from pag ) |Company, Camden, N.J., said he had also done form C, and was, he believed, originally due to 
CONTINUING our account of the proceedings of seme experimental waslke ra connection with aerofoil | sae gem Wingfield. - —o — ws 
the Spring Meeting ot the Institution of Naval | section blades, as a result of which he expected to | 1" *2© Paper were on such @ small scale, an asked 
Architects, held in London from March 16 to 18,| get an improvement of 6 per cent. or 7 per cent. in if curves plotted on a slip-ratio base could also 
we have now to deal with the session of the | efficiency, which he hoped would be verified on | be included. 
afternoon of Thursday, March 17. trial. The authors’ experiments confirmed his own, 
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Mr. W. R. G. Whiting said he found the method 


wl } Ss ’ : 3 eonfide t icipated |Of presentation adopted admirably suitable for 
Screw Prorecters or Varyinc BiapE SEcTIonN. fans lr tye Arwen yas that the ares purposes. He wished, however, to refer 

The first paper, by Messrs. G.S. Baker and A. W.| Mr. M. P. Payne then read a contribution to the | to the results for one of the straight four-bladed 
Riddle, was entitled “ Screw Propellers of Varying | discussion, in the course of which he mentioned propellers with circular backs. From the diagram 
Blade Section in Open Water.” We hope to reprint | some experiments carried out in the Haslar Tank, | in the paper it appeared that this gave, for a 
this paper, in abridged form, in a subsequent issue ‘the results of which were in good agreement with |certain value of 8, an efficiency of just over 60 per 
of Enerngermne. It gives the results of the those of the authors, when on a common ground, |cent. This propeller was exactly reproduced in the 








first half of a systematic research on blade shapes 


| although the magnitudes of the differences obtained | Froude series, except for blade thickness, but the 


for the screws of single-screw ships, in which 27 
propellers were tested under open-water conditions 
in the Alfred Yarrow Tank at the National Physical |appropriate to Bp and 8 values of about 10 and 
Laboratory. The tests covered variations of the | } ), respectively. The results of this investigation, 
radial distribution of thrust by variation of the|jin common with the authors’, showed that the 
outline of the blade and by the radial variation of | « open” efficiency gains possible by adopting 
pitch, the shape of the blade section, the number of | gerofoil sections were relatively small, and were not 
blades, and the rake. The maximum variation of | fully persistent over a wide range of conditions. 
efficiency due to any of these changes when absorb- |In considering the type of screw best suited to a 
ing the same power at the same speed, was from lgiven set of design conditions, covering power, 
0-60 to 0-66 at low power, and from 0-55 to| revolutions and speed, it was sufficient to examine 
0-58 at high power, disregarding the results obtained | the present data at the corresponding Bp value. 
with the two-bladed and six-bladed screws tested. | If, however, the diameter was also specified, it 
The normal screw with uniform pitch having four | was important to bear in mind that differences 
blades with circular back sections, gave a poor | in diameter constant 3 implied a difference in pitch 
performance at low loading, but did quite well at |ratio and slip ratio, both of which might react on 
high loading. The tests showed that, under certain |t¢he relative efficiency. This consideration was 
conditions, departures from the normal screw gave | very important when ‘considering a change in the 
quite good results, ; but that the necessary com- | number of blades at a constant diameter. When 
bination of features in the screw depended upon the | choosing posible types of aerofoil sections for use 
working conditions and that the so-called aerofoil | in a propeller, it was necessarv to make the selection 
screws did not always give a better result ; under | on a basis of the best performance at the correct 
certain conditions, such screws would, in fact, be | working angles of incidence. The difficulty was 
worse than those with blades having circular backs.|t. define these angles ; y 

Invited by the Chairman, Sir John Biles, to speak, 


were generally rather smaller. He had been most 





was sufficiently large to avoid difficulties due to} revolution behind a ship. They had found that 


critical flow, except, perhaps, in the case of very | for very wide blades the choice was largely one for | 
The effect of reducing | minimum drag coefficient, the angles of incidence | 

|criminate pitch reduction. 
| tion in pitch at the root must be adjusted so that 


thick sections near the boss. 
the pitch at the boss was very interesting, and he | being very small. 

also had obtained a remarkable gain in speed in| Mr. E. Wilding, with regard to the so-called aero- 
single-screw vessels fitted with such propellers. | foil propeller said he agreed with Dr. Kempf’s re- 


He thought some misunderstanding might arise | marks, but the type was well known in this country. | 


in connection with the expression “ aerofoil | Heasked, in connection with the brake tests to deter- 


propeller,” which was applied by the author to |mine the gear and other friction of the apparatus | 
mentioned in the paper, whether the torsional losses | 


propellers with blades of aerofoil section, whereas it | 
was sometimes used in connection with propellers 
designed on the acrofoil theory. In using the | 
latter for designing propellers, each propeller had | 
to be calculated for its special conditions of flow | 
and it could not be expected that a propeller | 
calculated for isolated conditions would behave in 
the same way behind a ship. On the other hand, 
it could be taken for granted that the thrust dis- | 
tribution for such a propeller was as good as possible. 

The next speaker, Mr. H. G. Williams, referred, 
in the course of his remarks, to some work of 
Admiral D. W. Taylor, published in 1906, which 
showed that the rear portion of the blade had much 


were constant or varied considerably. Some thirty 
years ago, in carrying out experiments at Haslar, 
great difficulty had been experienced in connection 
with the brake tests, the results obtained in the 
morning, afternoon, and evening varying consider- 
ably. He was glad that the authors had followed | 
Admiral Taylor in the method of presenting the 
data, but it might be of some assistance if he pointed 
1 , 
slip ratio” A point 
was made in the paper of the fall of efficiency with 
a six-bladed propeller at low slip; it was possible 
that this effect would partly disappear at larger 


out that the 8 coefficient was ; 
i 


interested in conditions of relatively low slip ratios, | 


the vortex theory was, | 
| perhaps, sufficient for this purpose if allowance were | 
Dr. G. Kempf said the size of the models employed! made for the variations of incidence during a/| 
| to anticipate any need for considerable modification 


| propeller in the Froude series had an efficiency of 
67-5 percent. He inquired if the very large increase 
was due to the blade thickness. In one of Taylor’s 
four-bladed screws in which the blade thickness was 
'taken into account, the efficiency was 72 per cent. 
|He thought that geometrically similar propellers 
should give the same results within the limits of 
experimental error, and remarked that until the 
differences had been explained it was useless to 
| consider gains or losses of 1 per cent. or 2 per cent. 
| in connection with the form of back adopted. 

| The only other speaker on this paper, Mr. F. 
| McAlister, said, in the course of his remarks, that 
| a number of propellers had now been designed with 
| good aerofoil sections, having the pitch moderately 
|tucked in at the root, good rake and skewback, 
|and with leading and trailing edge wash-out, this 
|type of screw being fairly well represented by 
propeller B29 of the paper. It was distinctly 
| gratifying to see that on the B,/8 diagram, B 29 
|gave the highest efficiency of the various types 
tested. Comparing the results of three of the 
screws tested showed an improvement of practi- 
cally 4 per cent. in overall performance, due to 
| the shape of the blade sections ; although this was 
on the basis of open experiments, he saw no reason 


for running behind conditions. A note of warning 
must, however, be sounded with regard to indis- 
The amount of reduc- 


the root sections were at the best angle of incidence 
to the flow for running behind conditions. He 
concluded by expressing surprise at the low values 
of efficiency obtained with the authors’ models, 
quoting figures similar to those given by the previous 
speaker, and asked for an explanation. A hull 
model, he said, had been sent round to various tanks 
for checking purposes, and he thought a similar 
course might be adopted with a typical propeller 
model. 

In his reply, Mr. Baker said he was glad Dr. Kempf 
agreed that the size of the models was sufficient to 
avoid scale effect, adding that this had been the 
major consideration in settling the diameter. Near 
the boss the speed was not quite sufficient, but 
that was unavoidable. With regard to nomen- 
clature, considerable thought had been given to 


|the aerofoil sections, and it had been decided to 


define the back of the blade by using a fraction to 








more influence on the power and thrust than the 
shape of the leading half of the face had, although 
the latter had some effect on the efficiency. He 


thought that some of the propellers in the paper 
showed this effect, but it was difficult to disentangle 
the effect of one variation of blade shape from that 
of another. 


The range of the authors’ experiments 





slip ratios, although the authors were doubtless 
aware of this. In conclusion, Mr. Wilding pointed | indicate the position of the maximum ordinate ; 
out that most of the results in the paper concerned | the section could then be roughly drawn out. It 
the comparison of small differences in efficiency, | was intended to continue the work with different 
and he thought care should be taken in drawing} blade sections, and one designed on the Glauert 
inferences from them. Tank data were of the| theory would be included. He added that model 
utmost value, and when amounting to some 10 per! B 26 had been built up of sections all of which 











APRIL I, 1932.] 


ENGINEERING. 





393 








gave the best values of L/D, but it had not proved 
better than the others. Calculations of thrust 
and torque on the Glauert theory had been made 
for others, and, in the case of a two-bladed screw, 
the difference between the calculated and measured 
quantities had been over 35 per cent. With a six- 
bladed propeller, on the other hand, the agreement 
was more near. It thus appeared that as the 
number of blades was increased the conditions of 
the Glauert theory were approached, but he only 
used a theory as far as it could be trusted. In 
answer to Mr. Williams, he said Admiral Taylor 


Mr. Payne also inquired if the author thought the 
shrouding of the model propeller in a rigid tube or 
boundary had any appreciable effect on the results, 
and said he thought the tip speeds quoted in Table IT 
of the paper should be multiplied by (1 — w), or 
0-85, throughout. For example, at 30 knots ship 
speed the speed of advance of the screw was 
30 by 0-85 knots, which, in association with the 
advance constant of 0-872 read from Fig. 4, gave 
the revolutions as 180-5 per minute and the tip 
speed as 9,290 ft. per minute. These critical tip 
speeds were still suggestively constant, but it was, 





had published two papers dealing with blade sections, | perhaps, unwise to draw general conclusions from 
and if these were studied with his (the speaker’s) | this feature. 
own work it would be seen that they were in broad) Mfr, G. 8. Baker called attention to the admirable 
agreement. With regard to the suggestion that | work done on the Continent during the last two or 
the range of slip should be extended, he thought | three years on the subject of cavitation. He men- 
he had well covered the range for a single-screw | tioned also that Sir James Lithgow had recently 
ship. The propellers were not the right type for | written to the Department of Scientific and Indus- 
twin-screw work, the blades being too thick. He) tria] Research offering a gift of 5,000/. for a tank on 
was glad Mr. Rigg’s experiments confirmed his | sjmilar lines to that of Dr. Kempf. He hoped, 
results, and had no doubt that the section chosen | therefore, that we should be able to carry on the 
would give better results in practice than would same type of work ourselves very shortly. 
be obtained from a screw with circular-backed | Mr. M. E. Denny referred to the work on cavitation 
blades. Mr. Whiting and Mr. McAlister had both | carried out by his firm. This work had to be done 
called attention to the fact that different efficiencies | jn the open, and they could not, therefore, hope 
had been obtained with one of his screws and | to approach finality ; it was of a qualitative rather 
similar screws tested by Froude and Taylor. In|than a quantitative character. Mr. Cook had 
the case of Froude, however, there were material | referred to the number of propellers on turbine boats, 
differences in the basic data, and although he could | and in this connection Mr. Denny stated tLat his 
not then refer to Taylor’s data, he thought a similar | firm had co-operated in the design of the King 
explanation would apply. One of Dr. Kempf’s| Rdward. They had started with three shafts and 
serews had been tested in two different tanks with seven propellers, but the propellers on the wing 
identical results, and it happened that two of the | shafts had been gradually removed with, as far 
speakers had questioned the results with that | as could be measured, no difference in the propulsive 
particular screw. efficiency. They had, however, learned something 
from the crude experiments made, and reckoned 
|that at speeds of from 900 ft. to 1,000 ft. per 
Dr. G. Kempf then read his paper entitled minute cavitation troubles might be expected. 
“Cavitation Experiments on a Model Propeller,” | That the point when cavitation commenced was not 
of which an abstract will be found on page 410 of | well defined might be due to the fact that water 
this issue. The first speaker in the discussion on | contained a large quantity of air which was liberated 
this paper was Mr. S. 8S. Cook, who said that the | before cavitation started. He did not wish to 
phenomenon of cavitation first came into real | suggest that the liberation of air had an effect 
prominence in connection with the historical experi- | comparable with real cavitation, but it was interest- 
ment in marine propulsion carried out by the late | ing to speculate whether the air released reduced 
Sir Charles Parsons in the Turbinia. After the | the efficiency in comparison with what would be 
failure of the first installation in this vessel, which | obtained with air-free water. 


CAVITATION EXPERIMENTS. 





consisted of a single turbine driving a single propeller, 
Sir Charles had constructed a small cavitation tank, 
and had demonstrated that cavitation had been the 
cause of the failure. A change of the whole layout 
of the machinery to a three-shaft set with three 
propellers per shaft overcame the trouble, and 
made the Turbinia the record speed boat of the 
time. Subsequently, Sir Charles constructed a 
large-size vacuum tank for testing propellers and 
further exploring the phenomenon of cavitation. 
This tank had been used, Mr. Cook said, in 
investigating the phenomenon of propeller erosion, 
and a paper on the subject had been read before 


Mr. H. G. Williams, the next speaker, mentioned 
that Admiral Taylor had carried out some experi- 
ments on propellers 200 mm. in diameter in a tube 
| 300 mm. in diameter, and his results showed that 
/no loss of thrust occurred until the pressure was 
reduced to 3,600 kg. per square metre, which 
practically agreed with the author. Taylor had 
remarked, however, that loss of thrust appeared to 
|occur more readily in the tube than in open water, 
|and he asked if Dr. Kempf considered that his tube 
| was sufficiently large to avoid any serious effect. 

Mr. A. Normand said that over forty years ago 
| his father had found the phenomenon of cavitation, 





the Institution by Sir Charles and himself in| which he had called “the breaking of the cylinder 
April, 1919. Considerable measurement work had | of moving water.” In 1899 and 1902 he had given 
been carried out on propellers of various designs | considerable information on the subject to the 
and types, and the results obtained were of the | Association Technique Maritime and to the Académie 
same character as those shown by Dr. Kempf. | des Sciences. 
One point of difference between Dr. Kempf’s tank! The last speaker on this paper, Mr. G. S. Selman, 
and that referred to by the speaker was that, in the | said the author’s method of predicting the behaviour 
former, the speed was varied instead of the pressure, | of a ship’s propeller when cavitating from model 
and he thought this was the correct way to obtain | experiments seemed to have a sound theoretical 
true correspondence with different ship speeds. | basis, as the experiments of Akeret showed that 
Mr. M. P. Payne then read a contribution to the | propeller sections cavitated at definite P/q values 
discussion, in the course of which he pointed out|and that cavitation occurred when the vapour 
that the maximum speed attainable in the cavitation pressure was reached. He did not think, however, 
tunnel was such that the whole of the experiments | that dynamical similarity had been observed merely 
for the particular case cited might have been carried | by relating pressures due to speed of advance 
out with atmospheric pressure at the propeller| based on an average wake value. Cavitation was 
position, the velocity of flow being suitably varied. | extremely sensitive to changes of angle and induced 
On the author’s theoretical reasoning this was not | velocities, and in the ship these were very different 
necessary, since a suitable corresponding pressure |from those in an open-model screw experiment. 
could be selected as appropriate to any desired | It was unfortunate, he continued, that Dr. Kempf 
speed of flow. The actual speed of flow, of 6 m.|had not been able to check his curve over the 
per second, was possibly chosen for convenience or | experimental range, although one spot on Fig. 7 
in order to obtain the basic curve over a wide range. | showed a close agreement between the ship’s trial 
The option in choice of speed of flow, within limits, | and the model prediction. The speaker had plotted 
did, however, enable some experimental tests to be | C, on a base of slip from abstracts from ships’ logs 
made of the applicability of the theoretical reasoning | and had got a much larger slip range, but the curve 
emploved to determine the required static pressure |did not fall off at higher slips. His highest speed 
of test for correspondence with ship conditions. ! had been 28-5 knots, and this plotted on the model 








curve, showing no sign of falling off ; but the spote 
at the highest slip were for very rough weather at 
low speed, and although all slip angles were high 
and favourable to cavitation, the speeds were very 
low. He thought great care should be taken in 
associating: cavitation with erosion because, in 
his opinion, erosion could occur without cavitation. 
A propeller could be designed to avoid erosion 
without loss of efficiency. 

Dr. Kempf, dealt with one or two points in 
a brief reply. He agreed with Mr. Payne's 
remarks on the question of speed, and said they 
had taken the speed of 6 m. per second for econo- 
mical reasons only. Before answering Mr. Cook 
he wished to know if Sir Charles Parsons’ experi- 
ments had been made on the Froude law or on that 
established by Mr. Lerbs. Mr. Williams had asked 
if the tube were large enough to avoid interference, 
and his answer to this was in the affirmative. 


Notes on Triat Recorps. 


The next paper by Mr. W. R. G. Whiting was 
entitled “‘ Notes on Two Recent Trial Records.” 
This we hope to reprint, in abridged form, in a 
subsequent issue of ENGINEERING. In this paper 
the author used the trials of the Viceroy of India 
and the Polyphemus for the purpose of comparing 
model propeller data with the results obtained in 
the ships. The conclusion drawn was that in both 
cases the full-scale and Froude model propellers 
behave virtually the same, although they are not 
exact replicas one of the other. 

The first speaker on this paper, Mr. H. G. 
Williams, said, in the course of his remarks, that 
Froude’s data were excellent for design purposes, 
but analysis with a view to finding wake and 
thrust deduction values was a much more delicate 
operation than design. The only essential in the 
form of propeller data suitable for analysis was that 
of the three non-dimensional quantities used only 
one should contain the speed of advance combined 
with known data, such as screw dimensions and 
revolutions. Of the other two, one should contain 
torque or delivered horse-power combined with 
other known data, and the other thrust combined 
with known data. He put forward a plea to the 
producers of propeller data that they should always 
present the results of their experiments in two forms 
—one suitable for design purposes, as Mr. Baker 
had done in his paper, and the other suitable for 
analysis purposes. Taking the figures from Table I 
of the paper and using Taylor’s, Durand’s and 
Schaffran’s data, he had obtained very different 
values of wake from those obtained by the author 
from Froude’s data, although using the data for 
design gave nearly the same dimensions to meet 
the same conditions of the problem. 

The only other speaker on this paper, Dr. E. V. 
Telfer, referred to the method of wake determina- 
tion. With thrust or torque and revolutions known, 
he said, the simplest method available was to 


calculate the thrust or torque coefficients z ° 

n? D+ 
-* read off from appropriate model data 
corresponding real slips, and hence from the known 
apparent slips the wake was determined. The 
method proposed by the author was not so simple, 
since a number of speeds had to be assumed and 
the thrusts, &c., calculated from model data before 
interpolating on the actual thrust and torque. 
The use of torque and thrust constants involved a 
single calculation and one direct interpolation of 
model data. Further, the applicability of the model 
chosen was at once evident from the coincidence 
of the real slips corresponding to the two constants. 
He could not, therefore, follow the author when 
he stated in the Appendix to his paper that wake 
could only be obtained from trial records using the 
Schaffran data by the indirect method he had 
employed. The direct method now proposed by 
the author was merely a more complicated and 
inverted torque constant, and did not offer any 
obvious advantages over the ordinary torque- 
constant method. With regard to the trial analyses 
undertaken by the author, Dr. Telfer said he could 
not agree that the finding of a wake which practically 
satisfied both torque and thrust was any proof 
of the applicability of any particular set of model 
data, and gave his reasons for this. He also 
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commented on the author's statement that the 
drop in wake fraction found with increase in speed 
was in line with expectation. This view was 
commonly held and was reasonably true for model 
experiments, but for ships, despite the doubling of 
the Reynolds’ number over the speed range in 
question, the frictional wake change could be 
shown to be hardly noticeable. Where trial analysis 
gave such a wake change it generally meant either 
that the constant frictional torque losses had been 
under-estimated and/or that the propeller was 
cavitating towards the higher speeds. It was 
possible to distinguish between these two effects 
by plotting torque constants to a base of apparent 
slip on the same diagram as the model propeller 
torque constants were plotted to a base of real slip. 
The two curves should possess parallel features. 
If, however, the frictional torque had been under- 
estimated, the low-speed ship torque constants 
would be too high. The next results might drop 
and the final start to increase again. Provided they 
did not become constant with further increase in 
slip or actually rapidly decrease, there was no 
evidence of cavitation ; if they did, cavitation was 
certain. It was interesting to note that such a 
check on the Viceroy of India showed clear evidence 
of cavitation, whilst the Polyphemus only showed 
evidence of incorrectly assessed friction losses. 

Mr. Whiting in a brief reply said he thought 
the paper showed simple and short methods of 
getting results, but agreed with Dr. Telfer that he 
had been in error with regard to the use of Schaffran’s 
data. Referring to the question of wake deductions 
obtained by using different data, raised by Mr. 
Williams, he said he thought the facts and figures 
put forward in the paper were the more applicable. 
Froude’s data registered exactly, while those of 
Taylor and Schaffran gave wake deductions differing 
considerably according to whether the horse-power 
or thrust criteria were employed. These, however, 
were important questions to which he wished to 
direct attention. The meeting then adjourned. 


Tue VENTILATION OF WARSHIPS. 


The first paper taken at the evening meeting on 
March 17 was entitled “ The Ventilation of War- 
ships ;”’ in this, the author, Mr. L. Woollard, pointed 
out that the ventilation of warships was rendered 
difficult by certain features of construction, such 
as their close watertight subdivision and the 
restrictions of space. Natural ventilation could 
only be used to a very limited extent. After giving 
details of the quantity of air required for adequate 
ventilation, the author discussed the three different 
methods of renewing the air in a compartment, 
namely, by fan supply and natural exhaust, by 
natural supply and fan exhaust, and by fan supply 
and fan exhaust. It was pointed out that when a 
compartment was closed and provided with a com- 
plete ventilation circuit, it was immaterial whether 
its ventilation was effected by fan supply or fan 
exhaust, With fan supply and fan exhaust, the 
conditions would be nearly the same as when the 
compartment was closed. By suitably proportion- 
ing the relative sizes of the fans it would be possible 
to arrange for the compartment to have a slight 
positive or negative air pressure as might be desired. 
Under actual conditions of working afloat, the door 
or hatch was frequently opened, and in such circum- 
stances, the only method of definitely ensuring a 
supply of fresh air was to ventilate by fan supply. 
The first system was adopted in most of the ships’ 
compartments when ventilation, and not merely the 
removal of foul air, was the primary object, such as 
in all living spaces. he second system was used 
where it was essential that heated air, noxious 
gases, and so on, should not be disseminated about 
the ship, but expelled direct to the open. The third 
system was used in a few spaces, such as the main 
engine rooms, where it was necessary to remove the 
heated air and at the same time to supply fresh cool 
air to the personnel. The author described the 
arrangements of internal and external trunking for 
the three systems, and then passed on to a discussion 
of the characteristics of ventilating fans, circulating 
fans, and air resistance and pressures. The paper 
concluded with a description of the methods and 
apparatus employed in ventilation trials. 

In opening the discussion, Mr. J. H. Narbeth 





referred to the great advances which had been 
made in ventilation in the past 30 years. The 
thorough scientific manner in which it was now 
carried out must be of great benefit to the health 
of the personnel on shipboard. Going back a 
number of years, the first important step was due 
to Mr. A. E. Richards, who introduced electric 
ventilating fans into the Navy. At that time the 
system of testing fans was very unsatisfactory, 
and the speaker had asked Mr. Woollard—the author 
of the paper—to investigate the manner in which 
fans were tested throughout the country. As a 
result, an improved system of testing had been 
introduced, and since that date progress had been 
steady. Referring to the statement in the paper 
that in a closed compartment with a complete 
ventilation circuit, it was immaterial whether fan 
supply or fan exhaust was used, he thought that 
this might be true so far as the composition of the 
air was concerned, but comfort would be greater 
with fan delivery owing to the turbulence in that 
case. 

Mr. 8. V. Goodall mentioned that the importance 
of ventilation was shown by Captain Cooke’s voyage 
round the world, the success of the expedition being 
due to the attention given to ventilation and cleanli- 
ness. It was regrettable to see that in many ships, 
the arrangements provided for securing adequate 
ventilation were not used intelligently. The desire 
to open up compartments to the fresh air might 
render the whole arrangement of the ventilation 
abortive, and this was particularly the case in 
engine rooms. In such rooms, natural ventilation 
was provided in the event of the breakdown of the 
fans, and by opening it up while the latter were in 
use, the whole system might be short circuited. 
One result of the advances made was that complaints 
were received about the ventilation of old ships. 
Many of the vessels in tropical climates were of the 
latter type, and men who had had experience of the 
later vessels were naturally not satisfied. It was, 
however, very difficult to modify the ventilation of 
an old ship to bring it up to modern standards. 

Engineer-Captain J. E. Mortimer said the impor- 
tance of tackling the humidity problem had been 
passed over too lightly in the paper, and predicted 
that before many years had passed, the presentsystem 
of warship ventilation would be completely altered, 
making far more use of comparatively small volumes 
of air at higher static pressures on circuits that could 
be closed, with methods of correcting the humidity, 
temperature, and so on. After discussing the trunk 
layouts given in the paper, the speaker suggested 
that there was an error in the statement that an 
alteration from a 7-in. to a 6-in. trunk would double 
the pressure and also the power required for the fan. 
Working out an example, he had found that the 
respective total water gauge in each case would be 
3-19 and 3-39, which would appear to represent 
proportional h.p. 

Mr. M. P. Payne contined his remarks to the 
portion of the paper relating to air resistance and 
size of trunking. The rules, quoted by the author, 
for calculating the surface friction appeared to 
agree with D’Arcy’s formula, and it would be 
interesting to know if any experiments were made 
to verify the sufficiency and applicability of these 
formule to straight trunking of typical size as 
ordinarily built in a ship. It was realised that 
skin-friction data based on planks was inapplicable, 
due to the difference between the probable condition 
of the interior surface of the trunking and the 
smoothness of the planks, and also to the known 
effect of hydraulic mean depth, or radius of curva- 
ture. It might be noted, however, that the pro- 
posed formula led to resistances of the order of 
three times those calculated from Froude’s plank 
data. It might be noted that on either basis, a 
round trunk gave an 11} per cent. saving in both 
weight and resistance of trunking for a given volume 
of flow, as compared with square trunking. It 
would appear to be comparatively simple to deter- 
mine, for a given layout, the point at which an 
economic balance was obtained between fan and 
trunking weights. He would be interested to know 
whether the author considered that this balance 
was approximated to in a typical case, or whether 
space restrictions adversely affected the balance. 

In replying to the discussion, the author said 





that he fully agreed with Mr. Narbeth about the 
value of Mr. Richard’s work. The same speaker 
had referred to the difference in turbulence obtained 
as between the fan supply and fan exhaust systems. 
He believed that the turbulence would be the same 
in the two cases, but he could not quote experi- 
mental results in confirmation. Replying to 
Mr. Payne, he regretted that he had not made any 
investigations with straight trunks, his data having 
been taken from text-books. Mr. Payne had also 
asked whether the economic balance between fan 
and trunking weights was approximated to in prac- 
tice ? The answer was that from this point of view 
trunks should be made larger, but this could not be 
done for practical reasons. 


STEERING TRIALS OF NELSON AND Ropney. 


Professor H. 8. Pengelly then read his paper 
entitled ““Some Steering Trials Results of H.M. 
Ship’s Nelson and Rodney.” An abstract of this 
paper appears on page 413 of our present issue. 

The discussion was opened by Mr. 8S. V. Goodall, 
who referred to the very complete protection from 
breakdown given on the Nelson and Rodney by 
the provision of alternative steering gears. The 
main Brown gear had now been in service nearly 
five vears, and apart from the entirely satisfactory 
trials given in the paper, it had been reported 
that the manceuvring capabilities were in many 
ways superior to those of the Queen Elizabeth 
and Royal Sovereign classes. The Nelson and 
Rodney were the first ships to be built to a dis- 
placement limit, and economy in weight was given 
the strictest attention. This involved investiga- 
tions in great detail, and it could be reasonably 
claimed that the specified torque for the steering 
gear did not compare badly with the measured 
torque. The results might give rise to discussion 
of questions of rudder design involving a know- 
ledge of the force on the rudder and the position 
of the centre of pressure, form of ship aft, and 
so on, and he wished to emphasise that all that 
had been done was to measure the rudder torque. 
It would be unwise to presume too far on these 
data alone. As regards the graphs given in the 
paper, he would suggest that a mark should be given 
on the base line showing the time, about 15 seconds, 
representing the small interval for the full line 
graph over which the dotted graph extended. If the 
dotted graph were imagined to be compressed into 
this interval, it would be seen that after the rudder 
had come to rest in the hard over position, and after 
the ahead speed had commenced to fall and the 
ship had developed appreciable angular velocity, 
there was a marked increase of torque on the rudder 
head. He would like the author to say whether 
this had been a feature of any other trials which he 
had analysed, and what he considered to be the 
explanation. In model experiments, both force 
and centre of pressure could be ascertained, but 
the model was constrained to move in a straight line, 
and the effect of the screw and the ship’s wake 
could not be measured except imperfectly. It 
would be impracticable, though not impossible, 
to measure the force on the rudder and ascertain the 
position of the centre of pressure separately in ship 
trials, but model experiments might be made in a 
circular tank, in which both factors could be 
measured. 

Mr. W. Wallace said that he had found the 
Beaufoy formula satisfactory, using a constant of 
1-15 instead of 1-12. Referring to the previous 
speaker’s remarks, he himself had not been able to 
confirm the rise in pressure after the helm angle 
had reached its maximum from his own cards 
taken on the steering gear. In his experience of 
steering engine manufacture he had not had any 
experience of an increase of torque such as that 
recorded in the paper, and he considered it very 
important to get to the bottom of the question. 
It appeared that it must be due to some very 
abnormal condition. He would be glad to know 
whether the author could give a formula that could 
usefully be applied to rudders of aerofoil section. — 

Engineer-Commander H. B. Tostevin, said it 
was very difficult to get accurate indicator diagrams 
when pulsation effects were present. There was no 
reference in the paper to the type of indicator 
employed, but some of the variations in the results 
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might be due to this effect. An indicator of the 
type used in proof tests on guns might prove useful, 
or one of the type which did not record until a 
certain pressure was reached. 

Mr. M. P. Payne gave figures indicating that 
little reliance could be placed on the value of 
model rudder experiments. The figures quoted 
were mean values of five individual estimates 
worked from experimental data from five rudders 
fairly similar to those of the Rodney and Berwick. 
The individual estimates differed widely among them- 
selves. Three of the five were experiments on model 
rudders not attached to ship models, but to fair- 
waters locally representing the form of the ship 
in the vicinity. They were, moreover, taken with 
an early form of apparatus now superseded. The 
remaining two estimates were based on rudders 
behind the corresponding ship models, and were 
made with later apparatus. The comparison 
indicated the danger of relying on estimates of 
rudder torque, even those that were based on a 
number of model experiment torques obtained 
with fairly similar rudders. The rules advanced 
by the author should therefore be used with great 
caution. It was doubtful whether rudder per- 
formance could ever be satisfactorily reduced to 
rules and formule, and the only safe course in 
any given case was to carry out direct model experi- 
ments, and qualify the result in accordance with 
the relative showing in comparison of model and 
full-scale data for earlier designs. The author 
noted a considerable increase in rudder torque due to 
such causes as angle of drift and increased slip of 
the screws, the amount of increase being rather 
surprising in view of the loss of speed and of effective 
helm angle. This pointed to a serious lack of 
applicability of model tests as so far arranged. 

Mr. J. H. Narbeth said he could have wished 
that the heel of the ship had been noted. He 
thought that this was of importance. 

In replying to the discussion, Professor Pengelly 
said that the majority of the speakers had empha- 
sised that the formule were only of limited applica- 
tion, and he fully agreed with that conclusion. He 
would be pleased to mark in the point on the graphs 
suggested by Mr. Goodall. He suggested as a 
possible explanation of the rise in pressure after the 
helm angle had reached a maximum that there 
might be a pressure on the back of the forward 
part of the rudder while the ship was swung out. 
The falling off in torque was not as much as might 
be expected from the falling off in speed. He was 
not quite clear as to whether Mr. Wallace was 
referring to the actual Nelson and Rodney cards 
when he said that he had not been able to confirm 
the unexpected rise in pressure. In his own 
experience this was confirmed by the subsequent 
half-minute gauge readings. He would, however, 
like to have a drum, driven on a time basis, as 
part of the recorder in any future trials. In reply 
to the same speaker, he regretted that he could give 
no information regarding pressures on rudders of 
special form. Replying to Engineer-Commander 
Tostevin, he was doubtful whether an indicator 
recording only maximum pressures would be useful. 
He agreed with Mr. Payne that the only safe course 
was to rely on model experiments followed by ship 
results, but the formule none the less were some- 
times very useful. In reply to Mr. Narbeth, the 
trials were of the usual type specified by the 
Admiralty, and the angle of heel was not measured. 
He was not sure that this would help, and in any 
case there was very little heel. 

(To be continued.) 


, SUMMER CouRSES IN FRENCH aT La SORBONNE, 
4RIS.—Special summer courses in the French language 
are to be held at the University of Paris, La Sorbonne, 
i two sessions, namely, from July 3 to August 24, and 
rom August 1 to August 28. The courses are divided 
into three main portions, the first of which comprises 
four or six weeks’ preparation work in the University, 
coupled with afternoon visits to places of interest in 
Paris. The second portion consists of 36 more advanced 
afternoon lectures on prominent present-day questions, 
mvolving literature, politics and economics. The third 
ortion comprises a tour, in small groups, into Western 
France, occupying eight days. The second or shorter 
course, however, does not include the tour. Full 
; ma may be obtained from M. Henri Goy, Directeur 
u Bureau des Renseignements Scientifiques, Université 
Sorbonne, Rue des Ecoles, Paris (5e). 
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THE DISCOVERY AND PROPERTIES 
OF THE ELECTRON. 
On Saturday, March 19, Lord Rutherford, F.R.S., 


delivered, at the Royal Institution, the fourth and | 


concluding lecture of his course on the above 
subject. 

On the last occasion, he said, he had reached 
the stage at which the electron was recognised as a 
unit in the structure of matter, and could be 
liberated therefrom by ultra-violet light, high 
temperatures, and also in the spontaneous dis- 
integration of radium. In an early paper, J. J. 
Thomson raised the question whether the apparent 
mass of the cathode particles might not be partly 
electrical in origin, and, taking the view that these 
particles were manufactured out of the ether by the 
strong electric fields employed, Sutherland, in 
1899, suggested that the mass was wholly electrical 
in origin, and proposed that the particles should 
be known as electrons, a term introduced some 
years earlier by Johnstone Stoney for the atoms of 
electricity, which he maintained were made evident 
in electrolysis. It was now known that the mass 
was wholly electrical, although the electrons were not 
generated as Sutherland supposed. In order to 



































Fic. 6. 


avoid prejudging the matter, J. J. Thomson for 
some years employed the term corpuscle. 

In a paper published in 1881, J. J. Thomson had 
shown that the apparent mass of a charged sphere 
was greater than that of a similar uncharged sphere. 
This followed because a moving charge of electricity 
was the equivalent of a current-element, the two 
being connected by the relation eu = i AS, where 
u denotes the speed of the charge and i AS the 
current element. Hence, such a moving sphere, if 
charged with electricity, was surrounded by lines 
of magnetic force, which represented energy stored 
up in the surrounding medium. More work had 
therefore to be done to put a charged sphere in 
motion than if it were uncharged. 

The effect was the same as if the mechanical 
mass m,, of the sphere were increased by a pseudo- 


mass, m,, wholly electro-magnetic in origin, which 
2 92 


. . «€ 
was given by the equation m, = s.’ where a 
* 7 a 


denoted the radius of the sphere. It would be seen 
that this electric mass, being proportional to the 
square of the charge, was the same whether the 
sphere were positively or negatively electrified. 
Sutherland arrived at the same formula from his 
hypothesis that the particles were manufactured 
out of the ether, and from this formula the diameter 
of the particle could be calculated from the mass 
observed. On this basis, the diameter of the 
electron came out as about 10- cm. This idea, 
that the mass might be wholly electrical, lay 
fallow for some years, until it was shown that 





the electrons emitted in radioactivity might have | satisfied with this size, 
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speeds approaching that of light. This led, in 
1904, to an attempt by Kaufmann to determine 


|experimentally whether the mass of the electrons 


was wholly electro-magnetic. 

He passed the g rays from radium through a 
small hole in a lead screen, and then on to a photo- 
graphic plate. He interposed in their path both 
an electrostatic and a magnetic field, arranged so 
that the deflections due to each were at right angles 
to one another, and were proportional to the 
known strengths of the fields. He then obtained on 
his plate curves due to the fact that the g particles 
emitted by radium had a wide range of speeds, the 
fastest approaching that of light. Denoting by u 
the speed of the particle, and by m its mass, then 


. . . é 
the magnetic deflection was proportional to and 
mu 


the electrostatic deflection to —* ™ 

mtu 
From these equations Kaufmann was able to 
deduce both the speed and the mass of his particles. 
He found that the mass did vary with the speed, 
and approximately as anticipated, but at the time 
he was not quite sure that some purely mechanical 
mass might not also be associated with the electrical. 
An important advance was made by Lorentz in 
1904, when he derived an accurate formula for the 
variation of the electro-magnetic mass with the 
speed. Fitzgerald had suggested that bodies in 
motion contracted along the line of the motion 
and expanded at right angles to it; hence a 
moving sphere became an ellipsoid. Assuming the 
electrical constitution of matter, Lorentz arrived 

m 1 


at the formula 
my / : (: )’ 
c 


in which m, denoted the mass at rest and m the 
mass when moving with the velocity u, whilst c 
denoted the speed of light. This increase of mass 
became appreciable only at speeds approaching 
that of light, and should u = c the mass would be- 
come infinite. Hence an electron could never move 
faster than light. Experiments made some five 
years ago in the Cavendish Laboratory by Tricker 
showed that the actual mass of the g rays agreed 
closely with the formula of Lorentz. He operated 
with speeds up to ,"; that of light. 

Another method of investigating the change of 
mass with speed had been used by Champion, who 
photographed collisions between g particles and 
electrons in a Wilson expansion chamber. If two 
elastic particles of equal mass collided, their sub- 
sequent trajectories made a right angle with each 
other, and when slow-speed g particles were used, 
the two tracks observed after a collision were found 
to diverge at about this angle. When, however, a 
high speed g particle collided with a slow electron 
the subsequent tracks were found to diverge at a 
much smaller angle, showing that the high-speed 
electron had a much larger mass than that with 
which it collided. The rapid rate at which the 
ratio i; increased with the speed was well shown 


in the following table. 


Energy in 


Volts. | Velocity v. vie. m/mg. 
1 : oil 
1 | 5-9 x 107 cm./sec. | 0-002 1-0000 
100 ..| 5°9 * 10* om./sec. 0-02 1-002 
10,000 ..| 5°7 * 10° cm./sec. | 0-19 1-019 
1,000,000 ..| 2-923 x 10 © cm./sec. | 0-941 2-96 
1,000,000,000 | 3 x 10:° cm./sec. | 0-99999987 1,960 


It would be seen that, in falling through as little 
as one volt, an electron could acquire a speed of 
590 km. per second, which was about 600 times 
that of the fastest rifle bullet, whilst if the fall of 
voltage could be raised to 1,000,000,000 volts, the 
mass of the electron would be 1,960, that of the 
proton being only 0-1940. Hence in fields of this 
strength, which would be obtained some day, the 
electron would behave much like an atom of 
hydrogen. 

On the classical theory it had been shown that the 


2e* . 
mass of a slow electron was equal to 5~_, from which 





the diameter of the electron came out as about 
10-4 cm. For long, physicists had been apt to be 
but, according to the 
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then another trouble arose 
when Bohr found a diffi- 
culty in explaining the 
doublets observed in cer- 
tain spectra, such as the 





wI6H 


( 8 
Fies. 9 To ll 


SPINDLE OF 
relativist, all matter, whether charged or not, experi 
enced a similar change of mass with speed. On 
this basis, the whole idea of attributing size to an 
electron vanished. It might be as big as a football 
or as the room in which the was speak 
ing, though no sane person believed this. Hence, 
when it was to introduce the idea of 
size he thought that we should be fairly safe in 
adopting that given by the classical theory, and, 
with some limitations, all electrons 
might be regarded of the same size. Here, 
however . we had an instance of the indefiniteness 
characteristic of modern Since matter 
was built up of electrons and protons, it should, 
even the theory, increase in 
when in motion, and at the rate as 
was derived from the theory of relativity. Were 
not this so, either the electrical theory of matter or 
relativity must be wrong. However, the 
definite thing about the electron was that it had the 
unit charge. Its size might be taken as anything 
the physicist chose, but in the lecturer's opinion, 
lo 

Science had been greatly disturbed by differences 
in estimates of the va/ue of the unit charge. Electro- 


lecturer 


necessary 


necessary 


as 
views 
classical 


on 


set same 


one 


cm. was a reasonable size 


gave 1-769 10-' electro- 


magnetic methods 
me 


units, whilst from the Zeeman effect the 
760 10>’ had been deduced. In 
both cases it was claimed that the measurements 
were accurate to part in 1,000, whilst the 
discrepancy was about one part in 200. To explain 
this it had been suggested that the electron, when 
within an atom, was not quite the same thing as 
it was when free. However, more recent values 
by electro-magnetic methods confirmed the figure 
1-760, so that a possible mare’s nest vanished. 

As already noted, up till about 1925, physicists 
had been satisfied with the size of the electron. but | 


magnetic 


value e/m l 


one 
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mass 


D line of sodium. A way 
out was found by two 
young Dutch physicists, 
who suggested that the 
electron had a magnetic moment and could acquire 
spin. According to the direction of this spin, the 
frequency of the corresponding radiation would be 
double line result. 
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changed and a 


Dirac, applying relativity considerations to wave 


mechanics, was able to explain the occurrence of the | 


doublets without assuming that the electrons were 
like little magnets. 
this matter as to whether the electrons really had a 
magnetic moment, all the answer obtained was that 
they behaved as if they had, but that the effects ob- 
served could be explained on the generalised theory. 

If the electrons had a magnetic moment it was 
said that it should be possible to detect this experi- 
mentally, in the same way as had proved successful 
in investigating the magnetic moments of atoms. 
Bohr had, however, proved that this could not be 
done. Other methods were, however, available. 
Thus, if the electron had a magnetic moment this 
would affect its behaviour in collisions. 

Working in the speaker's laboratory, Mr. Hender- 
son had sought for evidence of this, but found none. 
The assumption of the spinning electron was, 
however, very convenient, and as matters stood, 

you must believe in the charge of the electron 


and you might believe in its magnetic moment, | 


if you found it convenient.”’ 

In any case, however, the electron could not be 
fully explained as a moving charge, but associated 
with it was a wave packet. This concept originated 
in an attempt by de Broglie to reconcile various 
ideas concerning the electron and the momentum 
it possessed when moving with a velocity v. He 
thus arrived at the conclusion (leaving relativity 
out of account) that there was a periodic disturbance 
associated with the electron, the wave length of 


which was given by the relation A = _* . where A 


This theory | 
worked beautifully for three or four years, but then | 


However, when questioned on | 
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denoted Planck’s constant and ¢ was the velocity 
| of light. It followed accordingly that the wave- 
| length of the wave packet attached to an electron 
| varied with the speed of the latter. 

| On the old classical ideas, in which the electron 
| was regarded solely as a particle, the effect produced 
|on passing a narrow beam of electrons through a 
|screen and on to a photographic plate would be 
|simply a central spot shading off uniformly into 
|nothing. What was actually obtained with a screen 
| of aluminium foil was shown in Fig. 5. Here there 
| were two images, the second of which was taken 
when the stream of electrons was made to pass 
through a magnetic field on its way from the screen 
to the plate. Such a field would have no effect on 
light or X-rays, and the displacement shown proved 
that it was the electrons which were responsible 
for the patterns recorded. Similar results were 
obtained with gold foil as shown in Fig. 6. The 
effects were due to the reflection of the electrons 
| from the crystal planes of the metal in the screens. 
In these experiments, therefore, the electrons be- 
| haved as if they were waves, whilst in the Wilson 
expansionc hamber they appeared to act as particles. 

In some further experiments it had been found 
that when electrons were passed through mercury 
vapour they were scattered, much as light was by 
particles of fog. Nevertheless, it was held that the 
wave packet must not be regarded as consisting of 
real waves, but merely as a mathematical explana- 
tion of the behaviour of the electron. 

A present worry was that properties of the electron 
seemed to disappear when it was inside an atomic 
nucleus. Outside this it might be regarded as 
having spin and magnetic moment, but inside the 
nucleus the spin disappeared. Indeed, it was 
difficult to account for the presence of the electrons 
inside the nucleus at all. Here they had as com- 
panions massive « particles, which would make 
very uncomfortable bed fellows. It might be that 
inside the nucleus the electrons had no independent 
existence, but were present merely as neutrons. 
As ordinarily estimated, the size of the electron 
was such that one or two would completely fill the 
/nucleus, yet they might be present in hundreds. 
| In these circumstances, present theories broke down, 
and we must wait in patience until the mathemati 
cian settled down to explain the juxtaposition of 
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a high order of accuracy and finish 
in the work turned, is illustrated in 
Fig. 7 and Fig. 8 on page 396. This 
is employed in the plain turret 
lathes which were shown by Messrs. 
Gildemeister and Company, A.-G., 
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electrons and « particles in this small space, if, 
indeed, we could, in this connection, use the term 
space at all. 

The history of the electron showed how important 
was the mental attitude with which the experi- 
menter approached his problems ; he might easily 
fail to recognise a good thing when he saw it. 
It must be left to the future to decide whether the 
electron would remain as a definite primordial 
unit, or whether it would be divided and proved 
to be complex, whether it had dimensions, why it 
behaved like a wave packet, and whether it had 
spin. The philosophic outlook in later times was sure 
to differ from that of the present, but when we 
came down to fundamentals, it would still be true 
that we could not push explanations in terms of 


anything else than these fundamentals themselves. | 


Nevertheless, he hoped the present position might 
soon be clarified. 


MACHINE TOOLS AT THE LEIPZIG 
FAIR. 
(Continued from page 371.) 


Ir may be said that the design of the new machine 


tools shown at Leipzig, was, in general, determined | 


by the use of Widia for cutting tools. Where 


allowable, there was also considerable evidence of | 


the use of light metals to reduce weight. These 
are also being employed in high-speed reciprocating 
parts to reduce inertia stresses. Widia is now used 
for turning, planing, boring, and milling operations. 
Its employment has resulted in a wide extension 
of feed and speed ranges. The practice of building 
the motor into the machine tool, preferably situated 


as low down as possible, is extending, the drive | 


usually being transmitted to the main spindle 
through flat or multiple-vee belts. This form of 
drive is extending, owing to the necessity of pro- 
tecting the brittle Widia tools from vibration and 


chatter. For the same reason, bearings are being | 


run with very little clearance, ample lubrication 
being provided. Many makers believe that it is 
hot possible to obtain the best accuracy and finish 
with anti-friction bearings. 

An example of a plain bearing, designed to ensure 


of Bielefeld. It is claimed that this 
bearing allows of adjustment in the 
thickness of the oil film, without 
any danger of it being interrupted. 
A bronze sleeve } is keyed to the 
spindle a, and the spindle and the 
sleeve run in the hardened steel bush c. Any wear 
takes place on the sleeve and not on the bearing 
bush. The bearing housing is shown at d. The 
end of the steel bush c is screwed, and engages with 
the female thread of a wormwheel e, the position 
of which is controlled by a worm f. This is 
provided with a square g at one end, and by 
turning this with a spanner, the position of the 
| bush, and thus the thickness of the oil film, may be 
adjusted to suit the spindle speed: A scale on the 
face of the worm wheel indicates the position of the 
bush. A somewhat similar arrangement, forming 
the front nose bearing of a precision grinder built 
by Messrs. Karl Jung, of Berlin, is illustrated in 
|Fig. 9 to Fig. 11. The design will be generally 
| self-explanatory from the figures, and the worm and 
nut to adjust the thickness of the oil film will be 
|clearly seen. In this case, the spindle runs in the 
| taper sleeve, and grooves are provided to retain the 
oil. A final point is connection with the growing 
use of Widia tools which may be mentioned, is that 
las this material is expensive as well as brittle, 
much care has to be taken in its manipulation and 
use. For the best effect the cutting edges have to 
be extremely accurate and smooth. It is usual to 
grind them in several operations and afterwards lap 
|them. A _ three-wheel machine, specially designed 
for this work, and manufactured by Messrs. Schiess- 
Defries, A.-G., of Dusseldorf, is illustrated in Fig. 12. 
This is driven by a reversible electric motor, and a 
pump is incorporated providing very ample cooling 
| arrangements. 

Widia-tipped tools are proving very satistactory 
finishing the surfaces in the interior of cylinders 
and motor-car cylinder blocks, and finish boring with 
a Widia tool, after rough boring, is being employed 
instead of reaming, grinding, honing or rolling. 
A special machine developed for this operation was 
shown by Messrs. Ernest Krause and Company, 
A.G., of Berlin. It is claimed to produce work 
truly cylindrical within 0-01 mm., and within the 
same limit in dimensions and alignment of the 
various bores in the cylinder block. The rough- 
|turned bores should be left with about 1 mm. on 
|the diameter to be removed in the finishing opera- 
‘tion. The finish left by the Widia tool is stated 


MEssRs. 











CENTRELESS GRINDER ATTACHMENT ; Messrs. Naxos UNION. 


to be particularly suitable for a cylinder interior, 
and to resemble a lapped surface. The process is 
claimed to show a saving of 33 per cent. in produc- 
tion costs over other methods. When dealing with 
non-ferrous metals, diamond tools are reeommended, 
but in both cases high speeds and fine feeds are 
employed. 

The machine is of very rigid design, and no 
radial pressure is exerted on the cylinder wall by 
the boring bar. The driving motor is mounted at 
the base of the machine standard and drives the 
spindle through a laminated clutch, gear-box and 
belt. The feed drive taken from the gear-box 
provides for quick advance and return of the bar 
and slow cutting feed, these movements being 
controlled automatically by means of a disc with 
adjustable dogs. The operating cycle is started 
by a single lever. Pull, due to belt tension, does 
not come on to the boring spindle, which is driven 
through a flexible coupling. In order to allow of 
very small bearing clearances and consequently 
great rigidity, the bearings of the high-speed boring 
spindle are water cooled. The spindle speeds can be 
varied between 260 r.p.m. and 3,050 r.p.m., per- 
mitting bores of from 10 mm. to 150 mm. in diameter 
to be dealt with. The greatest depth of bore which 
can be made is 350 mm. and eight feeds are 
provided, varying from 0-01 mm. to 0-2 mm. per 
minute. The machine is fitted with two gear 
pumps arranged in the gear box. One provides for 
general lubrication, and the other serves solely tor 
oiling the boring bar bearing. The motor is of 
4 h.p. In connection with diamond tools, it is 
interesting to note that in place of the usual method 
of brazing or welding the diamond to the holder, 
Messrs. Gebr. Winter, of Hamburg, have developed 
a diamond holder consisting of a clamping plate 
on a three-point ball support. The arrangement 
is claimed to have advantages for quick feeds and 
heavy cuts. 

In connection with the maintenance of rigidity 
and high accuracy in machines designed for large 
outputs and heavy cuts, a number of firms employ 
what is called a closed-frame construction. This 
|form was employed in some of the machines 
specially designed from the point of view of easily 
| removing the large quantities of swarf produced, 
and which were referred to in our article of last 
| week. Another example of a machine with this 
| type of frame is furnished by a heavy-duty cold saw, 
shown by Messrs. Joh. Friedrich Ohler, of Remscheid. 

In this machine, the bed carries two circular vertical 
| columns which are connected at the top by a bridge 
piece. The circular saw is carried on a slide work- 
|ing up and down the columns. The construction 
is very rigid, so that there is no detormation, even 
| under the heaviest cuts, and the saw operates freely 
‘and without vibration. The slide is carried and 
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Fie. 15 VERTICAL MILLING 


operated by oil-pressure rams insiae the columns, 
the being slotted to allow of connection 
being made between the slide and the rams. The 

iw and are situated in the same 
vertical plane, so that there is no tilting action on 
the slide with consequent pressure on the guide 
The main drive for the saw by belt 
from an electric motor built into the base of the 
machine. This drives a horizontal shaft carried 
along the upper bridge piece, which in turn drives 
a vertical shaft through change gears, which 
operate the saw through spiral gearing. The 
vertical shaft is arranged to slide to allow for the 
travel of the slide. The motor also drives the pump 
supplying the pressure rams. 

Another example, illustrating a method of stiffen 
ing machine tools for heavy work, is illustrated in 
Fig. 13, on page 397. ‘This is a horizontal milling 
machine manufactured by Messrs. Wanderer-Werke 
A.G., of Schénau-Chemnitz. The overhead arm is 
braced by two supporting arms, which keep the 
overhead arm rigid and relieve the arbor of strains 
due to torsion and bending. The supporting arms 
are well clear of the work, and enable adjust- 
ments and change of work and tools to be carried 
out with much greater facility than when the usual 
bracing links counecting the end of the overhead 
irm with the work-table are employed. The knee 
table supporting the work slide has also 
stiffened by providing it with two extension legs 
which engage with guide-ways on the column, and 
to which they can be clamped. ‘The spindle speed of 
this machine may be varied between 48 r.p.m. and 
2,100 r.p.m. to enable it to be used with Widia tools, 
and for the machining of light metals. 

As an example of she adaption of machine tools 
to a variety of work, which, as we said in our first 
article, was one of the tendencies to be observed 
at this year’s Leipzig Fair, we may refer to the 
attachment shown by Messrs. Naxos-Union, of 
Frankfort-on-Main, for converting a plain grinding 
machine into a centreless grinder. The arrangement 
is illustrated in Fig. 14, on page 397. It consists of 
two headstocks which are attached to the work 
slide by the plain grinder. They can be seen, one 
behind the other, to the right in Fig. 14. One 
headstock carries the regulating wheel, 220 mm. 
in diameter, and the other, seen behind the wheel- 
head in the figure, serves to transmit the drive to 
the regulating wheel through a flexible shaft. The 
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pressure rams 
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| regulating 
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wheel and its 


housing may be tilted to feed 











the work forward. The feed- 
ing forward of the main 
grinding wheel is carried out 
exactly as in grinding be- 
tween centres. Plain work- 
pieces are fed between the wheels by a chute and | 
discharged automatically, as shown in the figure. | 
Shouldered pieces are introduced individually by | 
hand and ejected by a lever. A diamond attach- | 
ment is provided on the machine bed for truing | 
the regulating wHeel. This centreless attachment 
should be of great convenience in cases in which the 
number of pieces adapted to centreless grinding is | 
insufficient to justify the installation of a special 
machine. 
The employment of hydraulic drive for feed | 
motions has been found effective in prolonging | 
the life of Widia-tipped tools, and is also of great 
value as being a convenient method ot obtaining 
the close feed regulation necessary to obtain the 
most perfect surface possible. Apart from feed 
motions, however, hydraulic drive is being em- 
ployed for the reciprocating parts of planers, 
shapers, sawing machines and grinders, and also for 
work clamping. Messrs. Wanderer-Werke A.G., of 
Schénau, and Messrs. Fritz Werner A.G., of Berlin, | 
are pioneers in the application of oil-pressure to 
the spindle drive of vertical milling machines. 
Examples of two machines of this class are illus- 
trated in Figs. 15 and 16, annexed. To enable 
these machines to be employed on heavy cuts with 
Widia tools and at the same time to make them 
suitable for machining aluminium alloys, they have 
been arranged with a wide range of spindle-speeds, 
viz., 20 r.p.m. to 1,000 r.p.m. in the case of the 
Wanderer machine, and 16 r.p.m, to 400 r.p.m. in 
the Werner machine. In each case an indicator is | 
provided on which the spindle speeds and cutting 
speeds may be read off. In both cases the tables 
are mechanically driven, automatic feed motion | 
and intermediate and rapid setting motions being | 
provided for all three directions of motion. 
(Zo be continued.) 
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ee | 
Levant Farr, 1932.—The fifth Palestine and Near | 
East International Exhibition and Fair will be held at 
Tel-Aviv, Palestine, from April 7 to 30. A considerable 
number of British firms are exhibiting. 


VERTICAL MILLING MACHINE ; Messrs. Fritz WERNER A.-G. 


THE LATE MR. T. BRITTEN. 


Mr. Toomas Britten, whose death we regret to 
record, took place at Great Baddow, Essex, on Wed- 
nesday, March 16, at the age of 58, was closely con- 
nected for many years with the manufacturing side 
of electrical engineering. 

Thomas Britten was born on August 23, 1873, and, 
after receiving his early education at Bedford Grammar 
School, was articled to Messrs. Robey and Company. 
Limited, Lincoln, and passed through the'various shops 
and the drawing office of; that: firm. jSubsequently 
he was engaged in their gas engine experimental 
department and afterwards’ for a short time held a post 


|in the erecting department of Messrs. Ruston, Proctor 


and Company, Limited. During this period he also 
attended classes in engineering at the Science and Art 
School, Lincoln. In 1896, he obtained a post with 
the Electric Construction Company, Limited, Wol- 
verhampton, and a year later was appointed one of 
that firm’s outside engineers, being responsible in 
that capacity for the erection and testing of a good deal 
of electrical plant in various parts of the country. 
including the equipment of the extension of the City 
and South London Railway. In 1902, he became 
general superintending engineer of the firm, being 
responsible for all the work carried on outside the 
factory, including the installation of plant in the 
Park Royal generating station of the Great Western 
Railway, in the power houses of the London County 
Council and the Leeds Corporation, and for the rolling 
mills of Messrs. Alfred Hickman, Limited. 

In 1913, Mr. Britten was appointed general manager 
of Messrs. Crompton and Company, Chelmsford, and 


|@ year later became one of the directors of the firm. 


During the war period he was responsible for the large 


| amount of munitions work carried out by that concern. 


On the amalgamation of Crompton’s with Messrs. 
Parkinson, Limited, he resigned his managerial position, 
but continued for some time to occupy a seat on the 
board. At the time of his death he was chairman 
and managing director of the Hydraulic Engineering 
Company, Chester, and of the Suffolk Iron Foundry, 
Stowmarket. 

Mr. Britten was elected an associate member of the 
Institution of Mechanical Engineers in 1900 and was 
transferred to the class of member in 1912. He 
became a member of the Institution of Electrical 
Engineers in the same year. 








—s & v 





ENGINEERING. 





399 





Durine the final quarter of 1931, the General Fund 
of the Amalgamated Engineering Union increased from 
63,9271. 7s. 9d., to 95,7171. 5s. 11d., and the Superannua- 
tion Reserve Fund decreased from 1,616,9671. 16s. 10d. 
to 1.600,3661. 0s. lld. There was, therefore, an increase 
in the combined funds of the organisation of 
15,188/. 2s. 3d. In noting the increase in the General 
Fund, Mr. Smethurst points out that due regard 
must be had to the fact that the principal statutory 
benefits cost less by 44,755/. Os. 6d. than they did in 
the previous quarter. There were increases under one 
or two heads; but in respect of donation benefit 
alone there was a decrease of 47,8731. 9s. 6d. As 
has already been mentioned in these notes, members’ 
arrears of contributions increased during the quarter 
by 4,846/. 12s. 3d., the proportion per member owing 


in Australasia and South Africa being appreciably | 


higher than it is in the home branches. 


At the end of February, 26,441 members of the 


Boiler Makers and Iron and Steel Shipbuilders’ Society | 


were “ signing the books,” as compared with 26,697 a 
month earlier. The number in receipt of superannuation 
benefit increased from 5,168 to 5,185, and the number 
in receipt of sick benefit from 1,522 to 1,582. The 
expenses were 6,529/. 6s. 6d. in January; in February 
they were 6,332/. 4s. 6d. 


Commenting upon a resolution passed, it is stated, 
by the Iron and Steel Manufacturers’ Federation on 
the subject of tariff legislation, Man and Metal, the 
journal of the Iron and Steel Trades Confederation, 
takes exception to some of the views expressed. The reso- 
lution declared that the Federation would “ welcome 
as part of the machinery of the application of tariffs . . 
the appointment of a statutory body on which steel- 
makers and users were represented to safeguard the 
interests of the users and consumers of iron and steel.” 
“We would remind the Federation,” Man and Metal 
says, “‘ that there exists another factor which does not 
intend that its interests shall be left out of account, 
and steps have already been taken to secure that as 
regards any body set up which includes representatives 
of the industry, the labour interest shall not be ex- 
cluded.” 


Addressing the Easter School of the League of 
Industry at Oxford last week-end, Mr. Frank Hodges 
said :—‘‘ If you go into trade union chapels you will 
find that the point of view of the leaders on both sides 
is just about what it was when I left it. It is futile in 
Britain to quarrel about the division of the spoils when 
they are not there. The question is how to get some- 
thing into the ‘ kitty.’ No employees to-day have a 
class war against employers. They are only warring 
against themselves. 
who try to get on friendly terms with their workmen, 
but are often suspected of trying to chloroform them ? 
Unless one fights for peace in industry the League of 
Industry will never make good.”’ 


Miss Margaret Bondfield, in the course of a speech | 


at a meeting in Cheltenham of the National Union of 
Municipal and General Workers, claimed that the 
question of the allocation of the work of the world, to 
make it more equably distributed, and placed upon the 
shoulders of the able-bodied, was primarily a trade 
union question. One necessary remedy for the present 
paralysis of industry was an international settlement 
on price levels ; otherwise the world was heading fast 
for economic suicide. 

_ A sub-committee of the General Federation of 
l'rade Unions carried out a study of the question of 
labour intensification as typified in the Bedaux, 
Taylor, Haynes, Manit, Dyer, and other systems. In 
their conclusions, the committee say :—‘‘ We have 
long held that reorganised management, improved 
lay-outs, and up-to-date machinery, improved trans- 
port and the writing-off of dead capital were all 
necessary if the competition of the industrialised East 
was to be met successfully. Thoughtful people do 
not differ about the need for forward and constructive 
planning and intelligent direction, nor do they object 
to the maximum use of buildings and machinery. On 
these points there is general agreement. Disagreement 
begins, however, when it is claimed that the Bedaux 
and kindred systems increase employment, a claim 
Which is put forward in some of the advertised schemes. 
It may be true that they increase the employment of 
those who, by working at the intensified rate, manage 
‘o retain their jobs; they may even increase the 
numbers employed at firms where the systems are 
most fiercely operated; but that they generally 
increase the total volume of employment is obviously 
untrue. That the operative workers of all countries 


resent these systematised attempts to attach them 
ly to the machine is 


more close emonstrated by the 


Aren’t there many employers | 





| strikes which have followed their introduction. 


These | for the purpose of relieving unemployment among 


| forcible expressions of resentment have occurred in| non-manual workers are being carried out in Japan 


America, in Germany and in England.” 





A communication received by the International 


|factory at Bratislava in Czechoslovakia, reduced its 


| hours of work on January 1 to 42 in the week, and | 


| subsequently to 40, with the object of avoiding dis- 
missals. A further reduction has since been introduced, 
| and part of the undertaking is now working a 37-hour 
| week (6$ hours on five days, 44 hours on Saturdays), 
| while the remainder works 35 hours (7 hours a day for 
| five days). The wage rates per hour received by the 
| workers remain as before, the remuneration of the 
| salaried employees undergoing a reduction of from 
| 1 per cent. to 10 per cent. If the economic situation 
does not improve, dismissals will be necessary despite 
the introduction of shorter hours, the results of which 
have not been sufficient to meet a prolonged depression. 


An Act passed in Greece on January 8, provides that 
|no passenger vessel of over 100 tons will be permitted 
| to continue in service beyond a maximum of 55 years. 
As from October 15, the limit will be 50 years, and may 
be further reduced by the Government. No vessel 
built after the Act comes into force will be allowed to 
serve for more than 45 years. Shipowners will receive 
| the compensation considered to be adequate by a 
committee appointed by the Minister for the Mercantile 
|Marine. The indemnities will be paid through an 
| incorporated compensation fund drawing its resources 
from the sale of old vessels and from a tax of 3 per 
cent. on all passenger tickets and bills of lading. 
| Members of crews who are thrown out of employment 
| will receive compensation as follows: One month’s 
pay for three months’ service ; half their total wages 
for six month’s to one year’s service ; six months’ pay 
for more than one year’s service; twelve months’ 
pay for more than three years’ service. These in- 
demnities will be paid in monthly instalments and may 
be increased by 20 per cent. when the seaman has to 
support a family of more than three members. 


The London Ocean Shipowners posted notices on 
Tuesday, the 29th inst., intimating that a new 
piecework tariff, affecting stevedores and other dock 
workers, would be put into operation on April 11. 
According to Mr. Basil Sanderson, the chairman of 
the Shipowners’ Dock Labour Committee, the position 
is that the employers negotiated a revised schedule 
of piece-work rates with the accredited members of 
the two unions concerned. The schedule was initialled 
by both sides. The employers’ representatives in 
London are prepared to ratify, but the unions refuse 
to do so. In the opinion of the shipowners, the agree- 
ment is a fair and reasonable one. They point out, 
moreover, that the representatives of the unions 
themselves considered it fair and reasonable, and said 
so on several occasions. About 8,000 men are affected 
by the notices. 


The American Bureau of Labour Statistics states 
that after several years of comparative stability in the 
cost of living, a definite downward movement has taken 
place during the past two years. From December, 
1929, to December, 1931, the cost of living decreased 
14-9 per cent. By December, 1931, it had declined 3 
per cent. from the June, 1931, figure. The cost-of-living 
index in December, 1931, 145-8, as based on 1913 
as 100, was the lowest recorded during the past fourteen 
years, being only 2-4 per cent. higher than it was in 
December, 1917. In the period of inflation, prior to 
the war, the prices of food, clothing, and house- 
furnishing goods, were considerably higher than the 
prices of the other commodities. The high level after 
the war, was reached in June, 1920, for most of the 
items with the exception of rents, which continued to 
advance through 1924, and miscellaneous items, which 
were still increasing through 1930 and have since then 
shown only a slight drop. The cost of living still 
stands well above the level of 1913 ; it is 14-3 per cent. 
above for food prices, 35-5 per cent. for clothing, 
36-2 per cent. for rent, 68 per cent. for fuel and light, 
67-1 per cent. for house-furnishing goods, and for 
miscellaneous items 105-4 per cent. For all items 
combined the percentage is 45-8. In some instances 
the current recession has tended to restore the 1913 
situation. Food and clothing stand closer to’ the 
earlier level than at any time since 1916. The degree 
of price decline from December, 1929, to December, 
1931, is considerably less than the drop of 19-5 per 
cent. from June, 1920, to December, 1921. While 
there is no evidence that the bottom of the decline 
has been reached, the rate of recession has been 
somewhat retarded in the past six months. 





The weekly organ of the International Labour 





Office at Geneva, states that various schemes of work 
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| Labour Office at Geneva, states that a large wire-rope | 
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by local government authorities, including the munici- 
palities of Tokyo, Osaka, Kobe, Yokohama, and 
Among the different kinds of work under- 
taken for this purpose, the most typical is statistical 
investigations, which require the services of large 
numbers of clerical workers, such as an inquiry into 
the cost of living among certain classes of workers. 
According to an official source of information, during 
1930, the total amount of public funds spent on such 
work in various parts of the country was 735,549 yen. 
For the completion of the work an aggregate of 
449,583 working days’ labour was employed, and the 
total labour cost amounted to 662,635 yen. 


A Bill to repeal the Employers and Workmen 
(Disputes) Act, 1860, has been passed by the Indian 
Legislative Assembly. The Act of 1860 was intended 
to provide for the speedy determination by magistrates 
of disputes relating to the wages of certain workers 
employed in the construction of railways, canals, 
and other public works. The Royal Commission on 
Labour, which invited opinions as to the utility of the 
Act, reported that it had everywhere ceased to be 
used, and that that was, perhaps, fortunate, as it 
embodied the criminal breach of contract. They 
recommended its entire repeal. In the course of a 
short discussion in the Assembly on the Bill, Mr. 
N. M. Joshi, a Labour representative, asked for an 
assurance that the Commission’s recommendations 
relating to the settlement of railway and other disputes 
would be put into effect as a whole if the Act were 
repealed. Sir J. Bhore, Member for Industries, 
replied that the Royal Commission made no such 
conditional recommendation. He promised, however, 
that before the expiry of the Disputes Act, amending 
legislation would be introduced on the lines of the 
Royal Commission’s report. 


An Act to amend various sections of Book I of the 
French Labour Code, promulgated on February 5, 
makes certain changes with regard to works regulations 
and responsibility for illegal breach of contract by a 
wage-earner. In principle, employers are not per- 
mitted to impose fines on wage-earners for breaches of 
works regulations. In undertakings where such a 
system exists it must be abolished within six months. 
At the same time, the Divisional Labour Inspector 
may, after consulting the organisations of employers 
and workers concerned, permit the system of fines to 
be maintained (or introduced in new undertakings) 
for disciplinary offences or infringements of the legis- 
lation or regulations relating to industrial hygiene 
and safety. Such permission must be granted if the 
system of fines refers only to hygiene and safety. In 
every case the rates of fines must be determined by 
the works regulations, and the total amount of the 
fines imposed may not exceed a quarter of the daily 
wage. The product of the fines must be paid into a 
benefit fund for the workers. Any stipulation contrary 
to these provisions is null and void. Every employer 
must keep a special register of the fines imposed, which 
may be consulted at any time by the factory inspectors. 
If a wage-earner, after illegally breaking his contract, 
accepts employment with a new employer, the latter 
and the wage-earner are jointly and severally respon- 
sible for the damage thus caused to the previous 
employer. The General Confederation of Labour has 
asked the workers to oppose the introduction of the 
systems of fines authorised by the Act when works 
regulations are being drafted. 

Industrial and Labour Information states that a 
significant consequence of prolonged depression in the 
United States has been a marked increase in the 
interest displayed in the subject of unemployment 
insurance. The spectacle of involuntary unemploy- 
ment on a large scale, which has existed during the 
past two years, has brought home to many, who before 
were unable to realise it, the helplessness of the in- 
dividual in the presence of major economic forces, and 
the desirability, in the interests of society, of pro- 
moting greater stability of employment and of ensuring 
that those who become unemployed through no fault 
of their own may not thereby be deprived entirely 
of the means of livelihood. 


InsPpecTioN oF WarTeR-TusE BoiLers.—A useful 
publication consisting of notes on the characteristic 
defects which may develop in water-tube boilers has 
recently been issued by Messrs. British Engine and Boiler 
and Electrical Insurance Company Limited, 24, Fennel- 
street, Manchester. These notes, which are entitled 
“Inspection of Water Tube Boilers,” are based on the 
company’s experience in inspecting this type of boiler, 
and should be of great help to those concerned in their 
operation and maintenance. The causes of possible 
defects are discussed and remedies for them are suggested. 








A method of recording the results of inspection is given, 


together with a scheme for keeping track of tube renewals 
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THE IRON AND STEEL INSTITUTE, 


Tue sixty-third annual meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, London, 
8.W.1, on Thursday and Friday, May 5 and 6 next. 
The annual dinner of the Institute will take place at 7, 
for 7.30 p.m., in the Grand Hall, Connaught Rooms, 
Great Queen-street, London, W.C.2. The programme 
of the business proceedings, together with a list of 
the papers to be presented and discussed, are given 
below. 

Tuurspay, May 5. 

At 10 a.m., presentation of the annual report of 
the Council and the statement of accounts for 1931. 
Presentation of the Bessemer Gold Medal to Professor 
Henry Louis. “ Blast-Furnace Engineering,” by Mr. 
W. R. Brown; “ Recent Improvements in the Greena- 
walt Sintering Apparatus,’ by Mr. J. 
“The Theory and Practice of Nitrogen Case Harden- 
ing,” by Dr. A. Fry; and “Some Experiments on 
the Nitrogen Hardening of Cast Iron,” by Mr. J. E. 
Hurst. 

At 2.30 p.m., “The Austenite—Pearlite In- 
version,” by Professor Sir H. C. H. Carpenter, F.R.S., 
and Dr. J. M. Robertson; “ The Lattice Spacings of 
Iron-Aluminium Alloys,” by Messrs. A. J. Bradley 
and A. H. Jay; and “The Influence of the More 
Common Elements in Inhibiting Needles in Nitrogen- 
Rich Steels and Are Welds,” by Mr. L. W. Schuster. 


Frrpay, May 6. 

At 10 a.m., Award of Carnegie Scholarship and 
the Williams Prize. ‘“ Fourth Report on the Hetero- 
geneity of Steel Ingots,” by a joint committee of The 
Iron and Steel Institute and the National Federation 
of Iron and Steel Manufacturers ; ‘‘ The Heterogeneity 
of Sand-Cast Steel Ingots,” by Dr. A. Kriz; and 
‘* Behaviour of Manganese in the Acid Open-Hearth 
Process,” by Professor E. Maurer and Mr. W. Bischof. 

At 2.30 p.m., “The Action of Sea-Water on Mild 
Steel,” by Dr. G. D. Bengough and Mr. A. R. Lee 
‘The Determination of the Porosity of Tin Coatings 
on Steel,” by Dr. D. J. Macnaughtan, and Messrs. 
8. G. Clarke and J.C. Prytherch ; and, “* The Properties 
of some Silico-Manganese Steels,’ by Mr. G. Burns. 


LAUNCHES AND TRIAL TRIPS. 

“Trrpury LII.’’—Bucket dredger. Launched with 
steam up ready for work, March 3. Built and engined 
by Messrs. Ferguson Brothers (Port-Glasgow), Limited, 
Newark Works, Port-Glasgow, for The Port of London 
Authority. 

CRANE PONTOON Twin-screw 
pontoon for 
pansion engines. 
150 ft. by 50 ft. by 11 ft 


self-propelling crane 
in Durban Harbour; _ triple-ex- 
Launch, March 15. Main dimensions 
6 in. Built to the order of the 
High Commissioner of the Union of South Africa, by 
Messrs. Harland and Wolff, Limited, Govan, Glasgow. 
The crane for the pontoon is being supplied by Messrs 
Cowans Sheldon and Company, Limited, Carlisle. 


Single 


service 


oil-tank steamer for 
service on the Great Lakes and coast of Canada; tripk 
expansion engine. Launch, March 19. Main dimensions 
length, 260 ft.; breadth, 43ft. 7in.; deadweight carrying 
capacity, 2,750 tons. Built and engined by Messrs 
Swan, Hunter and Wigham Richardson, Limited, 
Newecastle-upon-Tyne, for Messrs. Dominion Tankers 
Limited, Toronto, Canada. 

“Royvat Ines LI.” 
for the River Mersey 
Launch, March 


“ LAKESHELI acrew 


Twin-screw passenger steamer 
Ferry Service; _ triple-expansion 
22. Main dimensions, 158 ft 
by 48 ft. by 13 ft. | in. Built to the order of the County 
Borough of Wallasey by Messrs. Harland and Wolff, 


Limited, Govan, Glasgow 


engines 


ARGE-SecTion Berams.—Until r 
Iron and Steel Company, 


Rotune oF I 
cently, Mesars. The Frodinghan 
Limited, of Meears. The United Stel C Li» 
ted, have omitted certain of the larger standard beam 
sections from their lista, owing to practical difficulties 
in rolling, in their existing mill plant Recently, 
however, they determined to place themselves in 
—€ to supply the complete range of British Standard 
in. 
certain 
mill, 


sections 


rue 


mpanie 


a 
cams, and are now successfully rolling 22-in. by 7 
and 24-'n. by 7}-in This necessitated 
mi!l alterations, and as the finishing mill is a 30-ir 
it will be realised that the relling of these large 
in a mill of this size, is a technical achievement of some 
interest. The large-sec*ion rolling-mill plant, at Frod- 
ingham, also includes a 36-in. cogging mill To roll 
successfully the 22-in. and 24-in. beams, it was found 
necessary to design a special pair of cogging rolls, 
that part of the work generally done on the roughing 
passes of the finishing mill could be done in the cogging 
mill At the same time, certain alterations were made 
in the design of the mill plant, and the roll-changing 
time was so reduced that quick delivery of these and 
ether sections was obtained. Accordingly, seven pairs 
of forged-stee! rolls, aggregating 160 tons, were made 
by the associated firm of Mesars. Stee 1, Peech and Tozer, 
Limited, and delivered complete in three months These 
have given complete satisfaction in service. Under the 
new condi'ions, the 24-in. beams can be rolled in weights 
ranging from 90 Ib. to 108 Ib. per foot and ‘the 22-in. 
from 75 Ib. to 88 Ib. per foot 
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PERSONAL. 


Messrs. D. Napier AND Son, Limitep, Napier Motor 
Works, Acton, London, W.3, are making arrangements 
for re-entering the motor-car business. Steps are being 
| taken that the company may be able to produce 
a car of high performance, reliability and engineering 
merit 

Mr. 
L. G. 


sO 


HAWKINS, managing director of Messrs. 
and Company, Limited, 30-35, Drury- 
lane, London, W.C.2, has been appointed director of 
Messrs. The Electro-Thermic Development Company, 
Limited, which company owns the Davy-Dajen mercury 
| fuse and cut-out. Messrs. L. G. Hawkins and Company 
have taken over the selling rights, covering all 
| countries, and are now negotiating manufacturing licences 
| various British manufacturers. 


L. G. 
Hawkins 


sole 


with 
CONTRACTS. 

Messrs. NEGRETTI AND ZAMBRA, 38, Holborn-viaduct, 
London, E.C.1, have received a contract to supply eight 
sets of dial thermometers, dial draught gauges, and 
multipoint electrical-resistance thermometers, for the 
| new boilers at the Barking Power Station. 

Messrs. THE SVENSKA TURBINAKTIEBOLAGET LJUNG- 
strém-Strau, Finspong, Sweden, have delivered 46 Stal 
steam turbines and turbo-generators, having a total 
output of 150,000 h.p., during 1931. Foreign deliveries 
include an 840-h.p. back-pressure turbine for a sugar 
mill in the Philippines, a 2,100-h.p. combination draw-off 
and condensing turbine for a paper mill in Greece, and a 
2,500-h.p. condensing turbine for a cement works in 
Shahabad, India. 

Messrs. Tue D.P. Bartrery Company, LIMITED, 
Bakewell, Derbyshire, amongst other contracts, have 
in hand the construction of two batteries, each having 
a capacity of 7,800 ampere-hours, for the London Trunk 
Telephone Exchange, and of two further batteries, 
having a capacity of 9,890 ampere-hours with an ultimate 
capacity of 14,620 ampere-hours, for the Kensington 
Telephone Exchange. The former order was placed 
through Messrs. Standard Telephones and Cables, Limited, 
and the latter through Messrs. The General Electric 
Company, Limited. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.-The situation in the 
Cleveland pig-iron trade hardly altered. Recent 
holiday suspension of operations at consuming works 
has added to stocks, but accumulations at the blast 
furnaces are not of embarrassing dimensions, and promise 
to shrink in the near future if present restricted output 
continues. Second-hands have little opportunity to 
put through business, as producers continue to reserve 
to themselves the right to supply direct, requirements 
of principal home users, and demand from elsewhere 
still very light. A few sales to customers on the 
Continent are, however, reported. Pig consumers in 
Scotland continue to buy a fair quantity of comparatively 
cheap Indian iron, and Cleveland pig makers are cutting 
prices rather severely in their endeavour to enlarge 
transacticns with firms across the Tweed, but for other 
business, ironmasters fixed minimum figures are firm at 
6ls. for No. 1 Cleveland, 58s. 6d. for No. 3 g.m.b., 
578. 6d. for No. 4 foundry, and 57s. for No. 4 forge. 

Hematite The slight change in the East Coast 
hematite department is for the better. Merchants are 
still selling at well below cost of production, but are 
uriderstood to have substantially reduced their holdings, 
and thus strengthened the hands of makers who are 
disinclined to negotiate for extensive supplies on the 
unremunerative terms obtainable. Further sales to 
customers in the Shefticld district, and in the Midlands 
are looked for, and an occasional inquiry from overseas 
is reported. Stocks are inconveniently heavy, but are 
largely sold and may decrease in the near future, as 
ustomers with contracts made are expected to accept 
deliveries more freely than of late Ordinary qualities 
can still be bought at 63s. 6d., and No. 1 hematite is 
put at 64s 

Forei The foreign branch of trade is 
featureless Nominally best is l6s. c.i.f. 
| Both buyers and sellers are off the market. 

Blast-Furnace Coke Durham blast-furnace coke 
weak in price, and slow of sale, local users having large 
supplies of their own makes. Good medium qualities are 
now offered at 16s. delivered to works in this district. 

Manufactured Iron and Steel.—Little new is ascer- 
tainable concerning semi-finished and finished iron and 
steel. Orders are scarce, and while recognised market 
rates are unchanged, manufacturers would probably 
favourably consider grouping of price concessions if they 
believed such movement would induce buying. Com- 
mon iron are 10l.; best bars, 101. 10s.; double 
best bars L1/.; treble best bars, 11/. 10s.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 51. 10s. ; steel billets (medium), 61. 128. 6d.; steel 
billets (hard), 7/7. 2s. 6d.; iron and steel rivets, L1/. 5e. ; 
steel — plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel 
joists, 8/. 15s. ; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 9l. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 8. ; 
and galvanised corrugated sheets (No. 24 gauge), 
Ol. 15s. 
| Serap.—Dealers in scrap are pressing sales and prices 
are falling. Borings are 26s.; turnings, 32s. 6d. ; 
| light cast-iron, 35s.; heavy cast-iron, 40s.; machinery 
| metal, 42s. 6d.; and heavy steel, 32¢. 6d. 
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SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Uneven conditions continue to be the 
outstanding characteristic in the local staple trades, 
This is illustrated by the irregularity of the holiday stop- 
page at works. A few of the more favoured firms, 
mostly engaged in the lighter or speciality branches, 
operated on Friday and Saturday and resumed yesterday, 
The more representative majority, however, will not 
restart until to-morrow, following a shut-down of from 
five to six days. It is feared that production will be 
intermittent for a considerable period, order books being 
in poor condition. One gratifying feature from the 
local standpoint is that. despite depression in the arma- 
ment, shipbuilding and railway steel sections, which 
formerly accounted for a big proportion of output, 
Sheffield’s share of national production is appreciably 
greater than during normal years pre-war, showing that 
alternative lines have been exploited to sound purpose 
There is littl movement in steelmaking materials. 
Owing to the holiday influence all deliveries of iron and 
steel scrap are suspended, and no buying of any importance 
is being done. The position is not likely to alter until 
April. Dismantlers report that the outlook is vague. 
Bulk steel producers are marking time. Encouragement 
is drawn from the increased activity shown in Lancashire, 
where the textile industry is better employed and the 
heavy woollen trades are working overtime. In the past, 
when Lancashire became busy, Sheffield followed. 
Quotations :—Hard basic steel billets, 71. 17s. 6d.; soft 
basic steel billets, 5/. 17s. 6d.; West Coast hematites, 
86s.; East Coast hematites, 84s. 6d.; Lincolnshire and 
Derbyshire foundry iron, each 63s. 6d.; Lincolnshire 
and Derbyshire forge iron, each 59s. 6d.; bars, 101. ; 
sheets, 11/.; heavy basic steel scrap, 40s.; heavy cast 
iron scrap, 40s. ; light steel scrap, 32s. 6d. ; light cast-iron 
scrap, 37s. 6d. ; heavy wrought-iron piling scrap, 47s. 6d. ; 
acid scrap (low sulphur and phosphorous), 50s. nominal ; 
nickel, 3 per cent. scrap (chrome free), 8/. (nominal) ; 
nickel-chrome scrap, 41. 10s. to 5/. 10s. (nominal). The 
flow of inquiries for a wide variety of steel products is 
taken as showing that the revival of interest in Sheffield’s 
manufactures is not merely transient. Canadian im- 
porters of files are anxious to arrange connections with 
South Yorkshire firms, and to learn details of their 
quotations. Communications from Scandinavia indicate 
openings for the sale of malleable fittings. Birmingham 
is in the market for lawn mower blades. Good business 
is being done in cold-drawn steel, automobile chassis 
parts and fittings, shovels, forks, hacksaws, and precision 
tools. 

South Yorkshire Coal Trade.—Business generally is 
flat. Few developments are likely before next week. 
Industrial fuel, though far from being a lively market, 
moves steadily under contract on inland account, there 
being a healthier tone in washed qualities. Export 
sales disappoint, and having regard to German restrictions 
and increased competition from Poland, immediate 
prospects are not too bright. Electricity works are taking 
liberal supplies of slack. The coke section maintains 
a fairly even tone at recent rates. The continuance 
of cold weather is assisting the housecoal market, but 
there are ample supplies to meet both local and inland 
demands. Quotations :—Best branch hand-picked, 
26s. 6d. to 27s 6d.; Derbyshire best house, 22s. to 238s. ; 
Derbyshire best brights, 20+. to 22s. 6d. ; screened house 
coal, 19s. to 20s. 6d.; screened house nuts, 17s. to 18s. ; 
Yorkshire hards, 16s. to 18s. ; Derbyshire hards, 16s. to 
18s.; rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 
7s. to 88. 6d. 


NOTES FROM 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday 


The General Outlook.—The first quarter of 1932 has 
proved a period of exceptional difficulty for most branches 
of the North Western iron and steel and heavy engineering 
industries, so much so that many firms welcomed the 
Easter holiday break, in the hope that sufficient small 
orders would accumulate prior to the resumption 0! 
work, to obviate the necessity for putting further plant 
out of operation. Boilermakers, railway-plant manu 
facturers, and structural-steelwork firms are all urgently 
in need of new work, and machine-tool makers report 
that the slight improvement reported recently has not 
been maintained. Manufacturers of light castings are 
rather better employed, but textile machinists have not, 
so far, secured many orders of any magnitude following 
the general improvement in the Lancashire cotton trade. 
In the foundry-iron section the outlook for the next 
month or two is very uncertain. A few contracts for 
forward deliveries have been booked, but generally, 
customers are buying strictly on the hand-to-mouth 
principle. In this section of the industry, however. 
some encouragement is found in the fact that any improve 
ment in other branches bound, on account of this 
restricted buying policy, to be reflected immediately 
in the form of increased demand. 


Recent Engineering Orders.—F ollowing the recent series 
of contracts secured by Messrs. Leyland Motors, Limited, 
of Leyland, near Preston, this firm has received orders 
from the Cardiff Corporation for the supply of ten double 
deck chassis, at a cost of 880/. each, and five single-deck 
chassis at 8601. each. Messrs. Crossley Motors, Limited. 
of Gorton, Manchester, have secured an order from th 
St. Helens Corporation Transport Dept. for three oil- 
engined double-deck chassis to be fitted with 48-seater 
Crossley bodies. Local manufacturers are also hopeful 
of participating in contracts shortly to be p'aced by the 
Manchester Corporation for 30 motor omnibuses, and by 
the Leeds Corporation for about 30 new machines. 
At Bolton, Messrs. J. Booth and Sons, of Hulton Steel 
works, are providing structural steelwork for the new 
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Plaza Cinema at Stockport; and Messrs. Edward Wood 
and Company, Limited, of Ocean Ironworks, Trafford 
Park, Manchester, have booked a number of small orders 
in the last week or two. Following the introduction 
of tariffs, Messrs. Ferranti, Limited, of Hollinwood, 
Manchester, electrical equipment manufacturers, report 
a considerable improvement in the demand for electric 
clocks and wireless equipment. Messrs. Charles Roberts 
and Company, Limited, of Horbury Junction, near 
Wakefield, are constructing a number of ballast plough 
vans for the Southern Railway. 

The Hematite Pig-Iron Industry.—Although conditions 
are discouraging, at the moment, in the North-West Coast 
hematite pig-iron trade, manufacturers believe that the 
bottom of the depression has been reached, and that, 
from now onwards, there will be a steady, if very gradual, 
recovery. Very little improvement in trade is required 
to necessitate the re-kindling of idle blast furnaces, 
only four being in operation between Workington and 
Ulverston. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Further handicaps on the coal 
export trade, and especially that of South Wales, which 
has already been hard hit by restrictions abroad, are 
being created by the action of the Spanish Government 
in raising the transport tax from 1 peseta (about 5d.) 
to 2 pesetas a ton, and the proposal of the United States 
to impose an import duty of 2 dols. (about 10s.) per ton 
on coal imports. The Spanish tax will make it necessary 
for shipowners to secure higher freights to meet the extra 
charge or importers will have to bear the extra cost. 
In any case, it will mean that British coal in Spain will 
cost a peseta more, and will be in a less favourable 
position to compete with Asturian coal, which alread 
enjoys the benefits of a partial monopoly, as Spanish 
industries and railways have to use prescribed percent- 
ages of native fuel. In 1931, Spain received 1,310,079 
tons of British coal, of which 806,307 tons, or more than 
60 per cent., was despatched from South Wales. The 
proposed import duty of the United States, if effective, 
would also deal a blow to South Wales, for of the 
301,345 tons of British coal imported in 1931, no less 
than 154,983 tons, or more than half, was sent from 
South Wales. The loss, to Germany, of the Brazilian Cen- 
tral Railways contract for 75,000 tons of coal for delivery 
at Rio de Janeiro by the end of June, is also discourag- 
ing, especially as the Brazilians already owe South Wales 
exporters some hundreds of thousands of pounds for coal 
supplied during the last two years. The loss of this 
order means, not only more idle days for the colliery 
workers, but loss of work to the men at the docks, and 
loss of revenue to the dock authorities, because of the 
fewer vessels which will visit the district. The general 
position in the coal trade is anything but cheery, and 
prices are on the basis of the schedule of 19s. 6d. per 
ton f.o.b. for best Admiralty large, and 13s. 6d. for best 
bunker smalls. 

Coal-T rimming Control.—To-day the control of trimming 
work at Cardiff, Penarth and Barry was taken over by 
the Employers’ Clearing House, representing the Shipping 
Federation. For some years past the work has been 
under the joint control of the Employers’ Clearing House 
and the Coal Trimmers’ Union, a position which led to 
many complaints and lack of discipline. Now the men 
are under the sole control of the employers, with whom 
they must register, while the employers’ supervisors are 
in full charge of the work, whereas previously trimming 
operations were under the direction of supervisors 
representing the employers and the men. 














Tae Wauirworta Socrery.—The ninth annual 
Commemoration Dinner of the Whitworth Society was 
held at the Holborn Restaurant on Friday, March 18, 
with the president, Professor F. C. Lea, O.B.E., D.Sc., of 
Sheffield University, in the chair. He was supported 
by Sir Henry Fowler, K.B.E., C.B.E., Dr. H. 8. Hele- 
Shaw, F.R.S., and a large company of members. Professor 
D. A. Low, Emeritus Professor of Engineering, East 
London College, was elected President for the ensuing 
year, to take office next July at the Summer Meeting, 
which is to be held in Birmingham, and of which details 
will be decided later. The Society has given 25/. a year 
in each of the last three years in the form of 25 Whitworth 
Society prizes for the encouragement of successful 
competitors in the examination for National certificates. 
Further details may be obtained from the Hon. Secretary, 
Whitworth Society, c/o Institution of Mechanical 
Engineers, Storey’s-gate, London, S.W.1. 





Tue TREATMENT OF AUSTRALIAN ANTIMONIAL GOLD 
Ores.—Deposits of gold ores containing antimony, 
which occur in various parts of Victoria, Australia, have 
for long been difficult to treat on a commercial scale. 
A new process for the treatment of these antimonial ores 
has, it is stated, been discovered by Dr. Annable, chemist 
and metallurgist of Messrs. Ferro Alloy, Limited, Port 
Elizabeth, South Africa. A demonstration of the method 
was given recently in the School of Mines, Working Men’s 
College, Melbourne, and, we understand, satisfactory 
results were obtained. From the few data which have 
reached us, the process appears simple. The crude, or 
concentrated, stibnite ore is calcined in conjunction with 
a “ by-product obtainable in large quantities in Austra- 
lia. During this treatment the antimony present in the 
charge is oxidised without any sintering taking place, the 
resultant product being quite friable. The calcined pro- 
duct is then leached to free it from soluble mineral sul- 
Phates, formed during the calcination, and the material 
can afterwards be dealt with by the ordinary amalgama- 
a —\ cyanide processes for the recovery of the gold 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Scottish Steel Trade.—No improvement of any kind 
falls to be recorded in connection with the Scottish 
steel trade, and mills are working much under capacity. 
The demand for heavy steel is very poor, while structural 
material moves but slowly. In the black-steel sheet 
trade there is a fair amount of business on hand, but fresh 
orders are much scarcer now than they were during 
recent months. Light gauges are more active, but 
for the heavier gauges the demand is of very limited 
nature, and orders are badly needed to keep plant 
running. Galvanised varieties are rather quiet, but the 
inquiry is fair. The following are the current market 
quotations :—Boiler plates, 9/. per ton; ship plates, 
81. 158. per ton ; sections, 81. 7s. 6d. per ton ; black steel 
sheets, } in., 7/. 15s. per ton ; and galvanised corrugated 
sheets (No. 24 gauge), 107. 15s. per ton ; all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—No change has taken place in 
the malleable-iron trade of the West of Scotland over the 
week, and business is as difficult to pick up as ever. The 
re-rollers of steel bars are also very quiet, and very keen 
competition takes place for any orders which come into 
the market. Prices are unchanged, and are as follow :— 
“Crown ” bars, 9J. 15s. per ton for home delivery, and 
91. 58. per ton for export ; re-rolled steel bars, 6l. 5s. per 
ton for home delivery, and 61. 2s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—A dull tone continues to be 
general in the Scottish pig-iron trade, and there are 
few orders in the market. Home consumers are quiet, 
and the local demand is therefore of small tonnage, 
while orders for shipment are very poor. Prices remain 
steady and are as follow :—Hematite, 68s. 6d. per ton, 
delivered at the steel works ; foundry iron, No. 1, 72s. 
per ton, and No. 3, 69s. 6d. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 26, only amounted to 105 tons, all 
of which went overseas. During the corresponding week 
of last year the figures were 1,131 tons overseas and 299 
tons coastwise, making a total shipment of 1,430 tons. 


Shipbuilding.—An order for a floating dock for South 
African service has just been placed by the Crown Colonies 
with Messrs. William Hamilton and Company, Limited, 
Port Glasgow. The length is approximately 250 ft., and, 
quite a large number of men will be employed on this 
contract for about six months. 

Wages in the Scottish Iron Trade Reduced.—The follow- 
ing intimation has been made to Messrs. Thomas Petrie 
and John Brown, joint secretaries of the Scottish Manu- 
factured Iron Trade Conciliation and Arbitration Board 
by Sir John M. MacLeod, Bart., C. A., Glasgow: ‘In 
terms of the remit I have examined the employers’ books 
for January and February, 1932, and I certify that the 
average net selling price brought out is 91. 19s. 7-54d.” 
This means that there will be a decrease of 2} per cent. 
in the basis rates of the wages of the workmen. 








Heat-REsIsTING QUALITIES OF INCANDESCENT ELEo- 
tric Lamps.—In order to facilitate the manipulation and 
inspection of the high-intensity arcs used for projection 
purposes, which are installed in the Bloomsbury Super 
Cinema, London, Mr. J. Savage, 114, Theobald’s-road, 
W.C.1, fitted two 110-volt 60-watt Osram lamps with 
Edison screw caps inside the iron projector houses. These 
ares require a current of 125 amperes at 90 volts for 
their operation, and within a short time the temperature 
inside the houses reaches 250 deg. C. One of the incan- 
descent lamps is employed as a pilot, and is therefore 
in operation whenever the projector is in use, while the 
other is employed for inspection purposes only, though it 
is continually exposed to the above temperature. In spite 
of these arduous conditions, we understand that both 
lamps have been in circuit for fourteen months, and that 
no trouble has been experienced with their caps, filling 
or contacts. This is the more noteworthy, since the 
asbestos covering of the supply cables has had to be 
renewed several times during that period, while the lamps 
themselves are subjected to considerable vibration and 
blasts of cold air when the doors of the houses are opened. 
The employment of incandescent lamps in this way was 
purely experimental, but the experiment was so successful 
that they are now in regular use for ten hours a day. 





Horse-PoweR NomoGram.—Messrs. Dobbie, McInnes 
and Clyde, Limited, 57, Bothwell-street, Glasgow, C.2, 
have sent us a copy of a nomogram which they are now 
supplying for the determination of indicated horse-power. 
On the nomogram, which is mounted on a stiff card 
and varnished, there are five vertical lines, of which four 
are graduated for the mean indicated pressure, number 
of working strokes, cylinder constant and indicated 
horse-power, respectively, the central line being plain. 
Having worked out the mean pressure from the indicator 
diagram and the cylinder constant, which is, of course, 
the stroke multiplied by the area and divided by 33,000, 
the pressure is marked on the left-hand scale and the 
number of working strokes per minute on the next scale 
towards the right, the two points being joined and pro- 
duced to a point on the central plain line. This point 
is joined to one corresponding to the cylinder constant 
on the next scale and the line produced to the right-hand 
scale, which it cuts at a point giving the indicated horse- 
power. The particular nomogram we have received 
covers mean indicated pressures from 20 lb. to 130 Ib. 
per square inch, working strokes from 20 to 800 per 
minute, and indicated horse-powers from 50 to 1,400, 
and is thus suitable for ships’ main and auxiliary engines, 
&c. The price is 2s. 6d. 





NOTICES OF MEETINGS. 





Junior InstrrutTion or Enorverers.—To-night, 7.30 
a= 39, Victoria-street, S.W.1. “Development in 
‘lectrically Welded Fabrication,”” by Mr. Pp. 6. 
Gardner. Friday, April 8, 7.30 p.m. “The Design 
and Manufacture of Taps, with Notes on Screwing 
Dies,” by Mr. W. Wood. 


Royat Instirvution.-Monday, April 4, 5 p.m., 
Albemarle-street, W.1. General Meeting. 


Socrety oF ENGrvgeERS.—Monday, April 4, 6 p.m., 
Electric Lamp Manufacturers’ Association of Great 
Britain, Limited, 15, Savoy-street, Strand, W.C.2. 
“ Industrial Lighting,” by Mr. H. A. Lingard. 


InstrruTION oF ELectricaL Enarinerers.—South Mid- 
land Centre; Monday, April 4, 7 p.m., The University, 


Birmingham. Annual General Meeting. “An Analysis 
of the Costs of Electricity Supply and its Application in 
Relation to Various Types of Consumers,” by Mr. E. H. E. 


Woodward and Mr. W. A. Carne. North-Western 
Centre: Tuesday, April 5, 7 p.m., Engineers’ Club, 
Manchester. ‘“ Modern Communication Systems,” by 
Dr. F. Liischen, and at London: Thursday, April 7, 
6 p.m., Victoria-embankment, W.C.2. South Midland 
Students’ Section : Tuesday, April 5, 7 p.m., The Univer- 
sity, Birmingham. ‘Some Applications of Electric 
Motors,” b; . J.C. Turnbull. North Midland Students’ 
Section : ‘Puceda , April 5, 7.15 p.m., Hotel Metropole, 
Leeds. Annual Gonanat Meeting. London: Wednesday, 
April 6, 6 p.m., Victoria-embankment, W.C.2, Wireless 
Section Meeting. “The Flash-Arc in High-Power 
Valves,’ by Mr. B. 8S. Gossling. Friday, April 8, 7 p.m., 
Joint meeting with the Meter and Instrument Section. 
“Some Acoustic and Telephone Measurements,” by 
Mr. H. R. Harbottle. 


Socrery or CHemicat Inpustry.—London Section : 
Monday, April 4, 8 p.m., Royal Institution, Albemarle- 
street, W.1. ‘The Application of X-Rays to Chemical 
Industry,” by Sir W. Bragg and Dr. G. Shearer. 


Socrery or Guass Trecunotocy.—London Section : 
Wednesday, April 6, 7.30 p.m., Science Museum, South 
Kensington, 8.W.7. “ The Statistical Methods of Hand- 
ling Test Results, with Special Reference to the Testing 
of Glassware,” by Mr. B. P. Dudding. 


Royat Socrety or Arts.—Wednesday, April 6, 8 p.m., 
John-street, Adelphi, W.C.2. “ Light-Sensitive Cells 
in the Service of Man,”’ by Dr. F. H. Constable. 


InstTITUTION oF CiviL EnorngeEerRs.—Thursday, April 7, 
6 p.m., Great George-street, 8S.W 1. Meeting to Consider 
a Provisional Report of a Sub-Committee of The Institu- 
tion on the Drafting of Bills of Engineering Quantities, 
together with a List of the Units of Measurement to be 
Employed. Yorkshire Association: Thursday, April 7, 
7.30 p.m., Hotel Metropole, Leeds. “‘ High Test Con- 
crete,” by Mr. G. McLean Gibson. 


Royat Agronavuticat Socrery.—Thursday, April 7, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘ Wing Construction,’ by Mr. H. J. Stieger. 


Society or Cuemicat INpDustTRY, CHEMICAL ENGINEER- 
mvc Group.—Friday, April 8, 6 p.m., Royal Victoria 
Hotel, Sheffield. ‘Special Alloy Steels as 4 gn to 
Chemical Engineering,” by Mr. T. G. Elliott, Mr. R. J. 
Sarjant and Dr. W. Cullen. 


InsTITUTION OF MercHANICAL ENGINEERS.—Friday, 
April 8, 7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. 
= Training for Management,” by Mr. T. G. Rose. 


Rartway Cius.—Friday, April 8, 7.30 p.m., 57, 
Fetter-lane, E.C.4. “The Metropolitan Railway, Past 
and Present,’’ by Mr. B. R. White. 


Tue British IystituTEe oF ENGINEERING TECHNOLOGY. 
—The Committees which arrange the informal meetings 
at our great engineering institutions might do worse 
than choose the relative advantages and disadvantages 
of correspondence and oral tuition as a subject for debate. 
Though at first sight this suggestion may —— to 
be merely facetious, a closer examination will show 
that, for certain classes of students, the former method 
of instruction has predominating advantages. So much 
is this the case that when thirty students of the British 
Institute of Engineering Technology, 29, Oxford-street, 
London, W.1, were asked to give their candid opinion 
on the subject, all of them definitely voted in favour of 
correspondence. The reason, of course, is that the 
older, slower and more difficult student is able to absorb 
the information provided at his own pace, and, having 
struggled for as long as he is able, or inclined, with a par- 
ticular problem, he can then propound it in writing to his 
teacher when he next sends his answers in without any 
fear of exposing himself to the ridicule of his companions. 
The Institute, it should be stated, provides courses 
leading up to the examinations of the Institutions of 
Civil, ‘Mothanical and Electrical Engineers, and other 
engineering bodies, as well as the City and Guilds Insti- 
tute and the degree examinations of the University of 
London. In addition, there are general courses in 
engineering subjects, and others more particularly 
intended to assist those who wish to enter the Post Office, 
the Patent Office and other branches of the Civil Service. 
Finally, a close connection is maintained with employers, 
and every endeavour is made to find students suitable 

itions. As a proof of the success of the work of the 

titute, it may be stated that over 90 per cent. of the 

students entering for examinations in 1929 and 1930 

, while in the May and November examinations 

of the Institution of Electrical Engineers the suecesses 
reached 100 per cent. 
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THE STATE LINE POWER STATION, CHICAGO. 


(For Description, see Page 389.) 
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Fig.34. FEED WATER DIAGRAM. STATE LINE STATION. 
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HIGH AND LOW PRESSURE TURBINES OF 208,000-KW. GENERATING SET; 
STATE LINE STATION, CHICAGO. 


( For Description, see Page 389.) 
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CONDENSER FOR 208,000-KW. GENERATING SET 
STATION, CHICAGO. 


(For Description, see Page 389.) 
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STEAM TURBINE EFFICIENCIES. 


THE late Peter Willans was largely responsible 
for familiarising engineers with the efficiency ratio, 
which constituted in some respects a much more 
satisfactory basis for comparing engine performances 
than did the thermal efficiency. At that date, 
thermal efficiencies were low, and it was discouraging 
to the designer to realise that at best his engines were 
not utilising more than some 15 per cent. of the 
energy supplied to them. When Willans enforced 
the fact, that low as this figure was, the engines 
might really be giving a return of some 85 per cent. 
of the theoretically possible, there was a renewed 
interest in the study of thermodynamics. Neverthe- 
less, from the users’ standpoint, it is the thermal 
efficiency which is of prime importance, and the 
efficiency ratio constitutes a satisfactory basis for 
comparing engine performances only when the 
operating conditions are identical. Until relatively 
recently this fact was far from adequately appre- 
ciated by steam turbine designers. The magnitude 
of what it is now customary to call the wetness loss 
could only be discovered by experience, and in the 
early days there were repeated instances of sanguine 
estimates being falsified, when results obtained in 
tests with high superheats, were made the basis 
for predicting steam rates under less favourable 
conditions. Makers naturally realised the true 
situation sooner than did power station engineers, 
and the unavoidable ignorance of the latter, was 
cleverly exploited by certain firms. Trials were 
run with superheats much higher than were then 
practicable in actual service, and the efficiency 
ratios then obtained were advertised as representing 


its hydraulic efficiency which forms the best basis, 
not only for design, but for comparison between 





News Company, 131, Varick-street. For advertisements, 
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diameter at any stage. 
turbines of the same type with identical values of k, 


493 


| hydraulic efficiency is the ratio of what may perhaps 
be called the “indicated work” to the energy 
theoretically available. In the case of a water 
turbine, the energy available is easily estimated, 
since it depends solely on the difference in level 
between the supply channel and the tail-race. In 
recent years efficiencies of over 90 per cent. have been 
authoritatively recorded. No equally flattering 
figure has yet been secured in the case of a steam 
turbine. The hydraulic principles involved are, 
however, identically the same whatever the working 
fluid, and there should therefore be no inherent 
impossibility of attaining as good results in the one 
case as in the other. Whether, however, it would 
pay to strain after the last percentages of gain is 
perhaps another matter. 

The hydraulic efficiency of a turbine operated by 
steam cannot be computed as simply as if water 
were the working agent. Owing to the fact that 
all internal frictional losses are returned to the 
steam as heat, the total energy which becomes 
available as the steam passes through the turbine 
cannot be estimated solely from the conditions of 
supply and of discharge. Owing to the friction 
it experiences, the steam is at every stage either 
hotter or drier than it would be were the internal 
friction entirely suppressed, and the worse the 
turbine, and the higher these losses, the greater is 
the corresponding increase in the energy which 
becomes available. 

This impossibility of estimating the hydraulic 
efficiency directly from the initial conditions, and the 
vacuum in the condenser, has been a main reason 
for the popularity of the efficiency ratio, in spite 
of its inadequacy both as a basis for comparing tests 
and for purposes of design. Moreover, so long as 
superheats were moderate, the difference between 
the efficiency ratio and the hydraulic efficiency was 
not excessive, since the gain of energy due to reheat 
was largely offset by the ‘ wetness loss.” 

The efficiency ratio has the advantage that it has 
a perfectly definite value deducible from the initial 
and final states, whilst in the case of a condensing 
turbine an empirical factor is necessarily involved 
in any estimate of the hydraulic efficiency. This 
empirical element is necessitated by the wetness loss 
of which no completely adequate and satisfactory 
theory has yet been established. 

From the salesman’s point of view, the hydraulic 
efficiency had the added disadvantage that it was 
always lower than the efficiency ratio, and the more 
so the worse the turbine he had to offer. Thus, in 
some tests advertised some twenty years ago, an 
efficiency ratio of 71-1 per cent. was claimed for a 
turbine operated with steam supplied at a pressure 
of 180 Ib. per square inch (gauge), and at a tempera- 
ture of 675 deg. F., the vacuum being 28 in. The 
corresponding hydraulic efficiency is only about 
some 64 per cent. and had the turbine been operated 
with saturated instead of superheated steam, its 
efficiency ratio would have been lowered to about 
66 per cent. This example well illustrates the defects 
of the efficiency ratio as a basis for comparing the 
performances of steam turbines. Nevertheless the 
ease with which it could be computed has kept it 
in favour with turbine designers, who overcome its 
inherent defects by making empirical corrections, 
when comparing turbines working in different 
conditions. Of these empirical corrections one of the 
best known is that of Mr. Baumann, according to 
which the efficiency ratio is reduced by 1 per cent. 
for each percentage of moisture entrained in the 
steam. This rule is in close agreement with the 
corresponding maxim of Sir Charles Parsons to the 
effect that each lb. of water entering a turbine 
required 1 Ib. of steam to chase it through. 

Such empirical rules could be applied without 
serious discrepancies, or other inconveniences, so 
long as turbines were not bled for process steam or 
for feed-heating purposes. With the advent of 
these troubles arose. With given initial and final 
conditions, the true efficiency of a steam turbine is 
a function of Parsons coefficient k, and, for a given 
type, is the same whether the turbine be bled or 


the true merits of the type of turbine in question. not. Parsons coefficient may be defined as 
A turbine may, however, be regarded as an} /r.p.m.\* d\2 
hydraulic engine as well as a heat engine, and it is (“Fas-) ole (is) » where d denotes the mean 


If, however, we have two 





turbines working under different conditions. The 





and working between the same pressure range, the 





404 





efficiency ratios will differ very materially if one | 


is bled for various purposes and the other not. 
The hydraulic efficiency would, however, be the 
same for both. 


‘To obviate this drawback, Mr. G. Darrieus proposed | the . 
| the corresponding pressure may be lower than the 


in our issue of September 5, 1930, page 283, 
another method of estimating the thermodynamic 
efficiency of a steam turbine. Hitherto, the term 
thermodynamic efficiency has been used on the 
Continent in the same sense as the term efficiency 
ratio in this country. 
term for an entirely different concept may lead to 
confusion. In an interesting discussion 
proposals of Mr. Darrieus, in the March issue of 
Mechanical Engineering, Professor Keenan accord- 


ingly suggests as an alternative, the term “ effective- 
ness "’ whilst some Swiss engineers have proposed | 


the term Darrieus efficiency. 

The proposal of Mr. Darrieus is simply to de 
the turbine with the availability of all the heat 
supplied to it, and to credit it with the availability 
of all the heat withdrawn from it. The condenser 
temperature may be taken as the basis of reference 
from which to estimate the availabilities of the 
heat supplied or withdrawn. The work done by 
the turbine is estimated by subtracting from the 
total heat units entering the turbine, the total heat 
units withdrawn from it. The Darrieus efficiency is 
the ratio of the latter to the aggregate difference in 
the available heats supplied and withdrawn to and 
from the turbine 

With adequate heat drop tables, the calculation 
is very easily made, and this procedure seems to us 
rather more convenient than that advocated by Mr. 
Darrieus, which is based on the following considera- 
If, as is usual, the steam is wet, when 
finally exhausted, the available heat is given by 
the familiar equation H — H, — T, (4, — 4), where 
H is the total heat of the steam as supplied and 
® its corresponding entropy. 


tions 


and T, is the absolute condenser temperature. 


Hence, the use of the same | , . ‘Be 
|the procedure in question would show a distinct 


of the|gain as compared with the plan of discharging 
| the gases at the moment the ambient temperature 
| was attained. 


In the interesting article, already referred to, 
Professor Keenan accords to the Darrieus diagram 


| the merit of showing that it is always advantageous 
| (theoretically) to expand the working fluid down 


lowest possible temperature, even although 


ambient, and an isothermal recompression be neces- 
sary to exhaust the working agent. This fact, 
seems, however, to be still more clearly and easily 
established by a consideration of the corresponding 
indicator diagram. This shows very directly, that 


In most cases, however, it is prob- 

able that practical and commercial considerations 

would prove a bar to such a method of operation. 
It is claimed, as one of the advantages of thermo- 


bit |dynamics, that correct results can be obtained, 


without the necessity of picturing the processes 
involved. From the standpoint of the ordinary 
engineer, this is not an advantage. Mr. Darrieus, 
in his original article, claimed that his discussion, 
based purely on thermodynamic considerations, 
was more lucid than one based on the reheat factor. 
He is, himself, a very able mathematician, and it is 
quite intelligible therefore, thit he should find it so, 
but we do not think that this will be the experience 
of most. The whole significance of the reheat 
factor is, we think, far more clearly shown by a 
consideration of the appropriate indicator diagram. 
We are sometimes inclined to think that thermo- 
dynamic methods are being somewhat over-empha- 
sised. It is a fact, that save in the simplest of cases, 
the whole of the blading of a turbine can be got out 
without the slightest reference to entropy, and with 
greater accuracy and expedition than by the use of 
the usual charts, valuable as these are. 





The corresponding | 
values at discharge are represented by the suffix e, | 


ECONOMIC CONDITIONS IN 
ARGENTINA. 


Ir is refreshing, as it is unusual at the present 


Suppose we denote by the suffix 1, quantities|time, to read of a country, where strenuous 


referred to the initial conditions, and by the suffix 2 
the condition at which steam is bled from the 
turbine. Then the difference in the available heats 
will be H, — T, 4, (H, — T, $2) 
(H, — T, ¢,)} H, T. 1 


. (8. — T, de) 


Bl 


{H, — T, ¢2 | severely, can 


efforts have staved off the collapse of national 
finance, even if they have not completely recuper- 
ated it, and where industry, though still suffering 
look forward, with more justi- 
than often the case elsewhere, to a 


fication is 


Mr. Darrieus suggests accordingly the use of & | period of greater prosperity. This country, it is 


diagram where the quantity H — T, ¢ is plotted 
against the entropy ¢. 
heat drop tables are available, this procedure 
seems to offer no particular advantage. 

To illustrate the method, we may take the case o 
a turbine fed with steam at an initial pressure of 
1,500 Ib. per square inch, and at a temperature of 
850 deg. F. The vacuum in the condenser will be 
taken as 29 in. It will be supposed that steam is 
withdrawn from the turbine for reheating at a pres- 
sure of 270 Ib. per square inch and at a temperature 
of 470 deg. F. After reheating, the steam is returned 
to the turbine at a pressure of 210 Ib. per square 
inch and at a temperature of 850 deg. F. During 


| about an improvement. 
jin having no frozen stocks, and in being only 


| ot 
| Argentine Republic, the economic conditions in 


| significant to note, is pre-eminently agricultural 
Where, however, adequate 


and exporting. The recent revival of cereal prices, 
the promise of another good crop, and the sudden 
recovery in exchange, have all combined to bring 
It is further fortunate 


indirectly affected by the complex economic 
questions which are causing so much uneasiness in 
her lands. The country of which we write is the 


which, during the year ended October 31, 1931, are 
ably reviewed in a report* by Mr. K. Jopson, 
Commercial Secretary, H.M. Embassy, Buenos 
Aires. It is a country in which our goods, by 


its subsequent expansion, one-twelfth of the total the co-operation ot the local British Chamber of 


steam is withdrawn for feed heating purposes at |Commerce, of the manufacturers of the United 
» pressure of 50 Ib. per square inch and at a tempera- | Kingdom, of the Governments of the United 
ture of 540 deg. ¥. Another 10 per cent. is with- | Kingdom and Canada, and above all, of the Prince 
drawn at a pressure of 12 Ib. per square inch, and | of Wales, received a magnificient advertisement 
at a temperature of 310 deg. F. The total heat in| by the organisation of the British Empire Trade 
the exhaust is, say, 1,032-4 B.Th.U. per pound. | Exhibition and we are glad to hear that the effort 
Then the work done by the turbine is the ditference thus made is being maintained with undiminished 
between the total heats supplied and withdrawn. | pressure. As Mr. S. G. Irving points out, in an 
This is equal to 1402-1 1246-9 1452-3 | introduction to the report, the favourable attitude 
1307-7 5 * 1199-9 — 0-8167 x 1032-4) to British suppliers since the exhibition, the in- 


535-3 B.Th.U. per pound. 

ivailable heat according to 

405 - 06 497-22 
619-9 B.Th.U. 

535-3 


== 86-4 per 
619-9 


Similarly, the net 
Mr. Darrieus, will be 575-95 

'y X 330-0 . 207-1 
Hence the Darrieus efficiency is 


cent, 


The method is, it will be seen, perfectly rational | 
and perfectly definite, but we must confess to | 


some difficulty in ascribing to it any possible 
utility. Actually, in the case just considered, the 
real figure of merit of the turbine is represented by 
its hydraulic efficiency which is about 80 per cent., 
and is thus very much below the best figures recorded 
for water-driven turbines. 


creasing activity and keenness of exporters, and a 


| growing realisation on the part of manufacturers 


|of the importance of the Argentine market cannot 
| fail to have a tonic effect on our industry, especially 
}as the obstacle of high prices has been reduced 
to a large extent by our departure from the gold 
standard. 

Reviewing the position, as disclosed in the report, 
| it appears that, as the result of the failure of the 
| 1929-30 harvest and the subsequent collapse of 
| the exchange, the state of the national finances 
| became critical, and that matters were complicated 
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by the fact that there were heavy commitments 
for public works and armaments for which no 
revenue had been provided. The floating debt 
had reached over 1,200,000,000 paper pesos, and 
there was a deficit of 350,000,000 on that year 
alone. This deficit was, however, reduced to 
98,000,000 in 1930-31 by cutting down expenditure 
on public works and administration, by raising 
the Customs tariff, and by imposing a new tax 
on commercial transactions. There was, however, 
no income tax, though it is hinted that this 
immunity is not likely to continue for long. In 
the customs service the number of employees was 
reduced by nearly two-thirds, while at the same time 
the cargo handling capacity was increased fourfold. 
and it is hoped as a result that the visiting ships’ 
costs at Buenos Aires will shortly be reduced. 
Indeed, the changes effected by the Provisional 
Government have had results which render them 
an example worthy of imitation elsewhere. 

As regards trade conditions, the decline in 
purchasing power and the increased customs duties 
caused the imports during the first nine months 
of 1930-31 to be 27 per cent. less than during 
the corresponding period in 1929-30. The largest 
decreases were in motor-cars and agricultural 
machinery, the falling off in the latter class of 
product from the United States being no less than 
57 per cent. To give an idea of the volume of 
this trade, it may be stated that during the 
first six months of the year the value of the 
imports of agricultural machinery amounted to 
only 1,299,303 dols., compared with 6,288,284 dols. 
during the same period in 1930, which was itself 
a very unsuccessful year. Moreover, the importa- 
tion of tractors declined from 2,754 in 1929 to 
967 in the first six months of 1930 and to 249 
during the corresponding period of 1931. It is, 
however, satisfactory to learn that two types of 
British machine have been introduced: One a 
heavy-oil cold-starting tractor with a four-cylinder 
engine, which has given good results, though its 
turnover cannot be expected to be large owing to its 
high price ; the other a petrol tractor, unfortunately 
does not seem to be suitable for the country. In 
this connection it is interesting to note that a 
campaign has been started in favour of horse 
traction, especially on small farms, partly for eco- 
nomic reasons and partly to stimulate the demand 
for fodder and other necessaries, which are, of course, 
Argentine products. On the other hand, interest is 
being taken in a recently introduced British rotary 
plough, the use of which, it is claimed, will permit 
a saving of at least 60 per cent. in the cost of 
preparing virgin soil for sowing. 

As regards motor-cars and commercial motor 
vehicles, the total imports of the former during the 
first nine months of 1931 were 9,470, compared with 
35,461 during the whole of 1930, while the corre- 
sponding figures for the latter were 3,144 and 11,966. 
Almost the whole of both types of vehicle were of 
United States origin, Great Britain only accounting 
for 135 in the first and 103 in the second class. 
The first figure, however, compared favourably with 
the 131 for the whole of 1930. Prospects, largely 
due to the British Empire Trade Exhibition, are 
good in this branch of the engineering trade, 
especially if individual manufacturers follow up 
the publicity that has been obtained. The same is 
true of motor-cycles. 

In electrical engineering the outlook is not alto 
gether encouraging. In 1927, there were 530 power 
stations with a total capacity of 640,000 kw. in 
Argentina, and of these, 11 with a capacity of 
440,000 kw. were in Buenos Aires. Unfortunately. 
the market for heavy plant is largely dependent on 
the financial control of these undertakings, which 
has now passed into the hands of American, German, 
and Swiss interests. On the other hand, the British- 
owned railways in the country have consistently 
made their purchases at home, and might embark 
on schemes of electrification, or of using Diesel- 
electric locomotives, if conditions improved. But, 
though the output of electricity is rising, and in 
consequence the demand for appliances is increasing, 
British manufacturers are handicapped by the fact 
that the fittings in vogue are based on American and 
Continental practice, and, unless our standards are 
adjusted to meet local conditions, it, is difficult to 
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see how a share of this trade can be secured. As 
recently announced, however, efforts in this direction 
are to be made, and we sincerely hope they will be 
crowned with success. 

Taken as a whole, however, the prospects for 
British industry are fairly good. There are reasons 
for expecting at least a partial recovery of trade 
during the year. There is, therefore, not only room 
for increased activity in selling the traditional high- 
quality British goods, but a large market both in 
Argentina and throughout South America for goods 
of cheaper grades. In this market there has so far 
been little participation by our manufacturers, 
but we may agree with Mr. Irving it is one in 
which it is essential they should share. The fallacy 
that we cannot produce cheap goods must be 
dispelled, and be dispelled of course, without any 
loss of that reputation we justly possess for the 
manufacture of high-class articles. 








TELEPHONE PROGRESS IN THE 
LONDON AREA. 


Tue Statement of Telephone Progress in the London 
Area during 1931, which has been prepared by the 
Controller of the London Telephone Service and 
the Superintending Engineer of that District, 
breathes a note of optimism, which is refreshing in 
these difficult times, and indicates that enterprise 
is not wanting in that often much maligned Govern- 
ment Department. In spite of the general business 
depression the policy of the Post Office is to 
accelerate progress, and special steps were therefore 
taken to develop the system by securing new sub- 
scribers, speeding up the provision of installations, 
improving long distance services and generally 
increasing facilities. In pursuit of these aims the 
number of canvassers was increased and a staff 
salesmanship scheme was introduced, while on the 
technical side new switching equipment enabled an 
“on demand” service to be established between 
London and Birmingham. The result is that be- 
tween 80 and 90 per cent. of the calls to that city are 
now completed, while the caller remains at the 
telephone. We are glad to learn that arrangements 
are in hand for the extension of this service to other 
towns. Perhaps even more important is the device, 
which enables operators at manual exchanges to 
reach subscribers on automatic exchanges without 
the intervention of an operator at the latter. With 
this device the required number is transmitted by 
various combinations of currents of four different 
frequencies, which operate tuned relays at the auto- 
matic exchange to obtain the required line. The 
necessary apparatus is being installed in 64 exchanges 
and willshortly be brought into use. Modifications 
in the methods of effecting transmission have enabled 
a number of circuits between London and Glasgow, 
Aberdeen, Edinburgh and Newcastle to be operated 
without any loss by attenuation of speech, an 
achievement which, it is stated, puts this country in 
the “ van of progress.” 

The London area, which is shortly to be extended 
to include such towns as Gravesend, St. Albans, 
Staines, Weybridge, Uxbridge and Leatherhead and 
to cover 1,200 square miles, in 1931 possessed 154 
exchanges, 36 of which were automatic and 114 
manual, together with two toll exchanges and the 
trunk and tandem exchanges. Five automatic ex- 
changes were opened during the year and 25 others 
are ina more or less advanced state of construction. 
Present automatic exchanges have accommodation 
for 178,860 lines and can be extended to 300,000 
lines, while of the subscribers lines within a 10- 
mile radius of Oxford Circus about 32 per cent. 
are operated automatically. Three new manual 
exchanges were opened and 15 others are being 
extended or built. The increase in the size of the 
area will bring in 67 exchanges and about 25,000 
lines. The number of exchange lines on Decem- 
ber 31, 1931, was 426,000, an increase of 16,800, or 
about 4-1 per cent. during the 12 months, while 
the number of telephones rose to 731,000, an increase 
of 27,500. The number of junction lines at the 
end of the year was 54,000. The total number of 
calls originated in the area was 681,000,000, an 
increase of about 2 per cent. The total number of 
inland trunk calls originated by London subscribers 


booked under the Personal Call scheme. Some 
88,000 of these calls, an increase of 28 per cent., 
were booked from multi-coin boxes. This growth 
in the traffic has necessitated an extension of the 
Toll A, or outgoing, exchange from 1,287 to 1,341 
lines, and of the Toll B, or incoming, exchange from 
1,078 to 1,154 lines. Some 2,400,000 telegrams 
were sent by telephone and about 1,200,000 were 
delivered by that method. 

During the year the service to Australia was 
extended and that to New Zealand inaugurated, 
while direct circuits were provided between London 
and Budapest, Oslo, Prague and Rome. 
munication with Roumania, Jugo-Slavia, French 
Morocco, the Canary Islands and the northern part 
of Sumatra was established and that to Finland 
and Italy extended. The use of a radio link from 
Rome and Madrid respectively has enabled services 
to Sardinia and Majorca to be made available. 
It is interesting to learn that the financial crisis 
caused the traffic to the Continent to increase so 
much that additional circuits had to be provided, 
while financial operations of another kind brought 
about a sporadic peak in the traffic with Ireland. 
The number of overseas calls originated in London 
during the year was about 584,000. Special equip- 
ment which has been installed enabled the 810,000 
foreign telegrams handed in by telephone to be dealt 
with more expeditiously. 

Although the amount of electrical energy expended 
during a telephone conversation is small, the 
amount used in the exchanges is large. In 
fact, the total consumed for postal, telephone and 
telegraph purposes in the London area amounts 
to about 20,000,000 kw.-hr. per annum. It is 
mentioned that the new hand microphones are 
being installed at the rate of over 1,000 per week, 
and can be supplied in a number of different finishes. 
About 95 per cent. of the call boxes in the area are 
fitted with pre-payment multi-coin boxes to take 
shillings, sixpences and pence and during the year 
the number of kiosks rose to 2,700, an increase of 
500. 


NOTES. 


THe DuppELL MEDAL OF THE PHysIcAL Society, 


On Friday, March 18, the award was made of 
the ninth Duddell Medal of the Physical Society 
to Professor C. T. R. Wilson, F.R.S. This distine- 
tion is given not more frequently than once a year 
to persons who have contributed to the advance- 
ment of knowledge by the invention or design of 
scientific instruments or by the discovery of materials 
used in their construction. As the president, 
Sir Arthur Eddington, pointed out in handing the 
medal to the recipient, Professor Wilson’s contribu- 
tions to physical science fall into two groups asso- 
ciated respectively with the investigation of the 
tracks of ionising particles and with researches on 
atmospheric electricity. The word “cloud” is an 
appropriate symbol of both groups. The study of 
the condensation of drops of water round ionic and 
other nuclei led Professor Wilson to the invention 
of apparatus which enabled artificial clouds to be 
produced in a super-saturated atmosphere free from 
dust particles, and a definite critical expansion ratio 
corresponding to a fourfold supersaturation to be 
found. The use of a more elaborate equipment led 
to the discovery of a second critical expansion, 
corresponding to eight-fold saturation. When this 
expansion was exceeded, dense clouds, consisting 
of very fine drops and associated with beautiful 
colour phenomena, were formed. Further experi- 
ments with X-rays revealed that purely ionising 
agents all produced nuclei on which water con- 
densed when, and only when, the super-saturation 
exceeded the lower critical limit. The condensation 
nuclei were shown to be ions by their behaviour in 
an electric field, and it was found that sixfold super- 
saturation was necessary for condensation on posi- 
tive ions, and that the degree of supersaturation 
necessary to cause negative ions to grow into visible 
drops led to the value of 4-9 x 10-'° electrostatic 
units for the elementary charge. As long ago as 
1911 Professor Wilson devised a form of expansion 
apparatus in which cloud particles could be instan- 
taneously illuminated and photographed, and this 





was 3,009,000, of which about 10 per cent. were 
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can be taken. In studying atmospheric electricity 
Professor Wilson devised a method of investigating 
| rapid changes in the earth’s magnetic field, while by 
examining the electric field changes at short dis- 
tances from the discharge channels, he made the 
| first reliable determination of the magnitude of the 
| electric charge dissipated in a lightning flash. His 
| View that thunder-clouds are predominantly bipolar 
|has been confirmed, as has his idea that the per- 
|sistence of the earth’s negative charge in fine 
| weather regions, in spite of the dissipative action of 
| the positive ion current constantly flowing from the 
air to the ground, can be attributed to the action 
of thunder and shower clouds, the charges of which 
are disposed so as to send negative electricity into 
the ground in sufficient quantity to balance the 
dissipation. 


Tue Work or THE Economic LEAGUE. 


The aims of the Economic League, which was 
founded in 1919 by a group of industrialists and 
public men, are to arouse a general interest in the 
study of economics, to set before the greatest possible 
number of people the facts and problems of industry, 
to uphold the principles of private enterprise, upon 
which the greatness of this country has been built, 
to discourage political interference with industry 
and to emphasise the fact that economic knowledge 
is an essential basis for the recovery and mainten- 
ance of our national prosperity. The League is 
free from all political associations, open or secret. 
According to the twelfth Annual Report, 1£31 
was the busiest year this body has known and in 
many ways the most satisfactory. A large number 
of open-air meetings were heid at factory gates, 
pit heads and street corners, while speakers were also 
supplied to address such bodies as Chambers of 
Commerce, Rotary Clubs, and trade union branches. 
No difficulty was experienced in finding either 
speakers or audiences, but it was hard, with the 
limited resources available, to satisfy the growing 
thirst for economic knowledge. This may be 
illustrated by stating that during the year, in spite 
of the interruption caused by the General Election, 
9,870 meetings were held and audiences aggregating 
1,520,000 were addressed. In addition, 1,136 
study classes with attendances totalling 31,353, 
were organised and a good deal of useful literature, 
including Notes for Speakers on a variety of subjects 
was published. Some 150 special reports were also 
sent to industrial undertakings likely to be affected 
by communist activities, and it is reported that in 
areas where the League is active this political body 
has failed to make any real progress, in spite of the 
expenditure of considerable sums of money and the 
dissemination of large quantities of revolutionary 
literature. The League acts as the British centre 
of the International Entente against the Third 
International. The director of the League is Mr. 
J. Baker White, 2, Millbank House, Millbank, 
London, 8.W.1. 


Tne Enoingers CLUB (MANCHESTER) STUDENTS’ 
TRusT. 

Like many industrial concerns, the Manchester 
Engineers Club has not escaped the effects of the 
prevailing trade depression. According to the report 
for the year ended December 31, 1931, the member- 
ship fell from 597 to 502, there being 13 deaths. 
Nevertheless, by the exercise of the utmost economy 
in management, the loss for the year did not exceed 
66/., compared with 391/. the year before. This is 
a result upon which all concerned may be congratu- 
lated, and we may express the hope that reviving 
trade will bring returning prosperity to a very 
useful Institution. That this adjective is not mis- 
applied in other than the social sense will be gathered 
from a study of the provisions of the Engineers’ 








Club Students’ Trust, which was founded by a few 
members giving shares in the Club company 
to promote, encourage, and assist the sons of 
members or former members in the study of engin- 
eering, surveying, or architecture. Put in more 
detail, the object is to accumulate funds, so that 
youths of exceptional ability may be able to con- 
tinue their studies in these subjects, even though 
their parents are not in a position to provide the 
necessary fees. The first governors of the fund were 
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J. Taylor, J.8. Webb, O. Shaw, and J. B. L. Meek, 
and powers are given by the trust deed to establish | 
scholarships, studentships, and exhibitions, which | 
can be enjoyed either at a college or university, in| 
shops or under an architect and surveyor. The fund 
was inaugurated in 1924, and since then 1,126. has 
heen collected and invested at 7 per cent. interest, 
while, in addition, there is 1501. in cash. Up till 
now there have been no claims upon it, but the 
governors are anxious that no eligible candidate 
should be overlooked, and are therefore taking 
steps to make its provisions more generally known. 
We cannot help thinking that it will not be long 
before advantage is taken of this very practical 
form ot generosity. 


Tae Macuimse Toot TRADES ASSOCIATION. 


At the annual dinner of the Machine Tool Trades 
Association, which took place on Wednesday, 
March 23, Sir Alfred Herbert, occupied the chair, 
again president of the 
Association. Sir Alfred su bseq uc ntly propose 1 the 
toast of “ Our Guests,’ to which His Excellency M. | 
CGiregoire Sokolnikoff, Ambassador of the U.S.S.R., | 
responded, pointing out the trend nowadays towards 
the organisation by the State of the economic life of | 
a nation. The Soviet Union, he said, appreciated | 
the quality of British machine tools, Mr. F. H. | 
Nixon, Manager of the Export Credits Guarantee | 
Department, who replied, stated that his 
Department had tried to be as helpful as it possibly 
could in connection with the export trade of 
the Association. Alderman Rufus Stirk proposed 
“Trade and Commerce” in a speech of shrewd 
humour, and drew the conclusion from certain 
instances in both sport and industry that it was 
not actually want of money, but lack of confidence 
as to how it could be economically utilised, that 
prevented a trade revival. Sir Felix Pole, in reply 
to this toast, insisted on the value of the export 
trade. The remaining speakers were Mr. Alexander 
Ramsey, M.P., and Mr. Harold Butler, who respec- 
tively proposed and replied to the toast of * The 
Machine Tool Trades Association,’ and Mr. William 
Taylor, President of the Institution of Mechanical 
Engineers,” who proposed that of * The Chairman.” 
A witty acknowledgment of this toast by Sir Alfred 
Herbert terminated the function. 


having been re-elected 
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Tae Use or Rermrorcep Concrete oy BuLLpINGs. 


The part that research on a particular subject | 
can play in stimulating interest in others is illus- 
trated by the action of the Building Research Board 
of the Department of Scientific and Industrial | 
Research in appointing a Committee “to review 
present methods and for the of | 
reinforced concrete in building, and to make recom- | 
mendations for rules of practice embodying the best 
available technical information and experience.” 
As is well-known, the Stee! Structures Research 
(‘ommittee recently drew up a draft code for the 
use of structural steel in building, and this document 
attracted the favourable attention of an advisory 
committee set up by the London County Council 
to consider amendments to the London Building 
Act, 1930. As a result, the County Council wrote 
to the Department suggesting the action that has 
now been taken. The new committee will consist 
of Sir George Humphreys as chairman, and Mr. B. L. 
Hurst as member, together with two representatives 
nominated by each of the following bodies: The 
Institution of Civil Engineers, the Royal Institute 
of British Architects, the Chartered Surveyors’ 
Institution, the Institution of Structural Engineers, 
and the Institution of Municipal and County 
Engineers. Dr. R. E. Stradling, Director of Building 
Research, will act as executive officer. The British 
Standards Institution were also asked to nominate 
representatives, but preferred to wait and assist in 
the preparation of a British Standard Specitication 
based on the proposed code. The functions of the 
Committee will, of course, be restricted to technical 
matters, and they will not concern themselves with 
framing legal regulations or with other adminis- 
trative action. Nevertheless, the results of their 
labours are likely to be of assistance to the Ministry 
of Health and building authorities throughout 
the country. It is interesting to learn that as a 
result of the recommendations of the Steel Struc 
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tures Research Committee, the Advisory Council 
and Building Act Committee of the London County 
Council have been able to draw up “a code of 
practice for the use of steel and other materials 
in building as the basis of consideration of application 
under Section 58 of the London Building Act, 1930, 
for release from the provisions of the third schedule 
of the Act,” and that this code has been approved 
by the Council. 


OIL-ENGINE 


third, 


TRACTION. 


THE and final, Cantor Lecture on Oil- 


March 21. The major portion of the lecture was 
devoted to descriptions of various locomotives, the 
developments which have taken place since the 
Lomonosoff models were built being brought out 
by a description of particular types. The loco- 
motives dealt with included Lomonosoff models 
having both electric and geared transmission, and 
it was stated that from the point of view of efficiency, 
the latter had proved somewhat superior to the 
former. The tractive effort curve, however, com- 


difficulties in conforming to the traffic conditions. 
It might be assumed that the design was not likely 
to be repeated for a locomotive of such high power. 


the 2,660-brake horse-power Beardmore-Westing- 
house model for the Canadian National Railways, 
600-brake horse-power and 1,200-brake horse-power 
Krupp locomotives, and 420-brake horse-power 
Frich and Burmeister and Wain units for the 
Danish State Railways. Reference was also made 
to the interesting rail car being put into service 
on the route between Berlin and Hamburg. The 
car was of the articulated type having two bodies 
mounted on three bogies, and was for express ser- 
vices, a speed of 90 m.p.h. being anticipated. To 
enable the speed to be attained without the expendi- 
the whole structure was 
The car was equipped with 
410-brake horse-power Maybach oil engines 


ture of excessive 
carefully streamlined. 
two 


power, 


coupled to electri 
each end 
mately 
85 ft. 

The lecturer then dealt with operating results, 
and stated that the results obtained both for rail and 
road vehicles were somewhat variable on account 
of the nature of the duties performed, such as travers- 
ing mountainous or hilly routes, shunting or mar- 
shalling operations, and the changes in cost of 
material and labour during the period over which 
records were obtained. The operating costs in 
the earlier examples were not in accordance with 
the estimated figures, due to the inexperience of 
the operating staffs, but the costs in later examples 
were much closer to the calculated results, As 
time went on, there was to suppose 
that all the claims made for this form of transport 
would not The earlier installations, 
although perhaps not fully achieving the hopes of 
their provided valuable material for 
comparisons. It was seen, for example, that poor 
results had been achieved with regard to lubricating 
oil consumption, the cost of lubricating oil in some 
cases being as high as the fuel cost. The experience 
now available had shown the way to overcome this 
difficulty, although further progress was still possible. 
The lubricating-oil consumptions for two engines 
of similar power, operating over different routes, 
were not comparable, due to the wide variations in 
the ratio of the free running time to the full output 
of the engine, and this had presented some difficulty 
in obtaining consistent records of a large number 
of engines, each operating under different conditions. 
Service figures had been published for the two | 
Lomonosoff locomotives, but these could hardly | 
be put forward as a correct representation of the | 
position at the present time. | 

Calculations made for oil-engine traction indicated 
that a saving in running costs for an oil-electric 
service would be in the order of 50 per cent. of that | 
of steam-operated trains. Reviewing the results | 
achieved by the three 200-h.p. rail cars operating on | 
the Pamplona-San Sebastian Railway in Spain, | 


the cost with steam locomotives was 1-536 pesetas | 


generators, one set being on 
The total weight was approxi- 


80 tons fully laden, and the length was 
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per train-kilometer, while that for the rail cars was 
0-712 pesetas, a saving of 53-7 per cent. Wages, 
including guard, and maintenance, accounted for 
32-87 per cent., fuel oil represented a further 31-6 
per cent., and lubricating oil 29-63 per cent. The 
remaining 5-9 per cent. represented renewals and 
store charges. The high lubricating cost was 
influenced by the high cost of oil in Spain, and the 
nature of the duty. Actually, fuel oil cost 0-28 
pesetas per kilogramme, while lubricating oil cost 
3-50 pesetas per kilogramme. 

The 200-h.p., 60-ft. rail cars, which had been 
in service on the Canadian National Railways since 
1926, operated at an average cost of 48-11 cents 
per car mile during the year 1930, and the 300-h.p., 
70-ft. cars had operated at 41-2 cents per car-mile 
during the same period. The average running 
costs in Canada for the rail cars appeared to be in 
the order of 40 per cent. to 50 per cent. below steam 
operating costs. The percentage of the total cost 
for the smaller cars were: Supervision, 3-66 per cent.; 
car repairs, 4-91 per cent. ; motor repairs, 41-6 per 
cent. ; wages, 37-89 per cent.; fuel oil, 4-2 per 
cent. ; lubricating oil, 3-66 per cent. ; other supplies 
4-08 per cent. For the larger cars, the corres- 
ponding figures were: Supervision, 3-3 per cent. ; 
car repairs, 2-65 per cent.; motor repairs, 37-82 
per cent.; wages, 40-54 per cent. ; fuel oil, 5-07 
per cent.; lubricating oil, 6-34 per cent.; other 
supplies, 4-28 per cent. The wages figures covered 
a train crew of one driver and two trainmen. 

Other examples of the operating costs of oil- 
engine rail traction were given, after which the 
lecturer dealt with similar costs for shunting loco- 
motives. He said that, in such cases, the economy 
was sometimes remarkable, but that first cost was a 
factor that had to be taken into account in making 
comparisons. Working figures were given for a 
200-240 h.p. oil locomotive and for a corresponding 
steam locomotive. The wages represented 14d. 
per hour in both engines, but fuel for the oil unit 
cost 8-5d. per hour, as against 50d. per hour for the 
steam unit. Lubricating oil represented 1-25d. 
per hour for oil and 0-9d. per hour for steam, water 
for the steam unit cost 3-5d. per hour, maintenance 
was 8-4d. per hour for the oil locomotive and 
19-6d. per hour for the steam locomotive, and 
finally, stores represented 1-25d. per hour for the 
oil unit and 1-0d. per hour for the steam unit. The 
total costs were therefore 33-4d. per hour for the 
former, and 89d. per hour for the latter. 

The lecturer concluded by a reference to the 
very considerable economies obtained with com- 
mercial road vehicles fitted with compression- 
ignition engines, which were sometimes in the order 
of 75 per cent. for fuel and lubricating oil costs. 
It was suggested that these results might be reflected 
later in rail transport. The three lectures will 
be published in the form of a pamphlet, and will 
be obtainable on application to the Secretary, Royal 
Society of Arts, 18, John-street,: Adelphi, W.C.2, 
at 2s. fd. net. 


THE WORK OF THE BRITISH 
ELECTRICAL AND ALLIED MANU- 
FACTURERS’ ASSOCIATION. 


Tue annual report of the British Electrical and 
Allied Manufacturers’ Association, for the year ending 
September 30, 1931, states that the anticipation that 
during the first six months of that year trade would be 
bad was more than fulfilled. There was a severe fall 
in the general price level, the value of the orders placed 
by the Central Electricity Board decreased from 
11,000,0001. to 3,000,000/., and, though switchgear 
orders were well maintained, converting plant showed a 
small increase, and transformers were not seriously 
affected, in generating plant there was a progressivé 
decline both on home and export account. The manu 
facturers of smaller apparatus fared better than those 
producing large plant. Despite the fall in manufac- 
turing activity, the average number of workpeople 
employed, however, increased from 180,000 to 191,000, 
while the number of insured workpeople rose by 
2 per cent. in electrical engineering, 6 per cent. in cables 
and lamps, and 22 per cent. in wiring and contracting, 
the latter being, of course, due to the progress of 
domestic electrification. There was a decline of 33} 
per cent. in export orders, and the general depression 
was accentuated by the chaotic condition of inter- 
national trade and finance. Matters were to a certain 
extent improved by the passing of the Abnormal 











APRIL I, 1932.] 








Importations (Customs Duties) Act, 1931, and by the 
suspension of the gold standard, but fears are expressed 
that any increase in the exchange value of sterling will 
lead to an extension of the depression which has per- 
sisted since 1925. It is, therefore, hoped that no 
precipitate return to the gold standard will take place. 

Reference is made to the appointment by the 
Association of a committee to consider how the 
interests of British electrical manufacturers could best 
be furthered in the Argentine. As a result, it was 
recommended that a consultative and liaison organisa- 
tion should be established in Buenos Aires. This 
organisation has been placed in charge of Mr. H. C. 
Siddeley, who will act as a trade ambassador, and 
without overlapping the efforts made through existing 
channels by members, will maintain the necessary 
prestige of the British electrical industry as a whole. 
The step has been welcomed by the Department of 
Overseas Trade. It is reported that the number of 
overseas students in members’ works decreased from 
218 in 1930 to 195 in 1931, the majority of whom were 
from India. 

As regards standardisation, a subject with which the 
Association has been connected for twenty years, the 
various Sectional Technical Committees on motor- 
control gear, switchgear and transformers were all at 
work revising the numerous existing specifications with 
the aim of bringing about uniformity. Much con- 
sideration has also been given to the standardisation 
of apparatus for use in mines, largely owing to the 
more stringent requirements of the Mines Department 
since the establishment of the Buxton testing station. 
The hope is, however, expressed that the increased 
cost of the equipment, which has resulted, will not 
unduly retard bringing mining machinery into that 
condition of efficiency, which is one of the essentials of 
the restoration of the industry. An important matter 
dealt with by the Switchgear Technical Committee and 
H.M. Inspector of Factories was the clearance to be 
allowed between circuits and between live conductors 
and earth in outdoor substations. The problem in 
this connection is whether every neighbouring circuit, 
which contains an isolating switch, or a group of allied 
circuits controlled by a circuit breaker, constitutes a 
‘section.’ If the former interpretation is adopted, 
it means that in many cases the cost of outdoor sub- 
stations will be prohibitive. 

It has been suggested that it would be convenient 
if the dimensions of motors could be standardised and 
related to horse-powers, as has already, to a certain 
extent, been done in the United States and Germany. 
The Committee of the Association concerned are not, 
however, satisfied that the time is ripe for complete 
standardisation on these lines, though they consider 
that a beginning might be made by reducing the large 
number of dimensions which now exist for the corre- 
sponding parts of different makes of motors, and that 
for a particular frame size a certain group of dimensions, 
such as the height of the shaft centre, the position of the 
pulley in relation to the fixing bolts, and the spacing 
of the fixing bolts, shall be uniform. 

The Traffic Committee of the Association is of the 
opinion that railway companies should not rely on the 
imposition of additional legislative restrictions on road 
hauliers to reduce the competition between rail and road 
transport, but should adopt a less rigid attitude in 
regard to rates charged for merchandise which is capable 
of being carried by road. The disinclination of the rail- 
way companies to quote exceptional rates for excep- 
tional quantities of traffic when there is no competing 
transport service induces manufacturers to obtain 
quotations for road haulage, and in this way road 
competition is fostered in localities where otherwise it 
might not arise. 


ENGINEERING. 





It provides about 46,000 sq. ft. of office and warehouse 
accommodation. The floors of the stockrooms have a 
granolithic finish, in which cast-iron trolley tracks, 
6 ft. wide, are sunk for carrying the bogies on which the 
heavy stock is moved about. The offices are situated 
in a separate block on the west side of the building, 
which also contains dining rooms and kitchen accom- 
modation. To ensure that the various products are 
stored under the optimum conditions, the temperature 
and humidity in the stockroom are controlled on the 
Plenum system. 

The depot will be linked up by road with the com- 
pany’s depots at Cambridge, Canterbury, Brighton, 
and Southampton, as well as with their own direct 
road delivery service from Bournville. In_ the 
London area, from 20 to 25 box vans, with carrying 
capacities of from 30 ewt. to 50 ewt., are employed, 
these vehicles being hired from Messrs. Thomas Tilling. 
Limited. 


FREQUENCY STANDARDISATION 
IN PARIS. 


Ar a joint informal meeting of the Institution of 
Electrical Engineers and the British Section of the 
Société des Ingenieurs Civils de France, on February 29, 
a discussion on “ The Standardisation of the Frequency 
of Electricity Supply in Paris’ was opened by M. P. 
Rieunier. In 1914, he said, the frequency in France 
was generally 50 cycles per second, the exceptions being 
a region in the south-east and an area having a radius 
of approximately 50 km. from the centre of Paris. In 
the latter area, various undertakings had been allowed 
to develop independently, with the result that direct- 
current and single, two and three-phase alternating 
current at frequencies of 25, 41%, 50 and 53} were all 
supplied. In July, 1919, 35 per cent. of the alterna- 
ting current output, was supplied at 25 cycles, 38 per 
cent. at 41% cycles, 17 per cent. at 50 cycles and 10 per 
cent. at 53} cycles. Even before the war it had been 
decided to standardise the frequency at 50 cycles, and 
on the date just mentioned the power stations in the 
area were placed under two companies for adminis- 
trative purposes only. All these stations were steam 
operated and were in an unsatisfactory condition, 
owing to their intensive operation during the war. 
The units, even the most modern, were only of moderate 
output and the buildings were inadequate for large 
generating plant. It was therefore decided to build in 
Paris, or within a 6-mile radius, large stations equipped 
with boilers of a capacity of at least 55,000 lb. to 
65,000 lb., and with generating units with a minimum 
output of 40,000 kw.; to interconnect these stations 
with each other and with the hydro-electric stations 
on the Central Plateau, the lines for the latter purpose 
being operated at 220 kv. and 120 kv., and the ring 
main round Paris at 60 kv.; and to create a national 
50-cycle network from which the electrification of the 
railways could be carried out on the direct-current 
system and at the highest practicable voltage. 

Economically speaking. the deciding factors in 
this reorganisation were that France imported one- 
third of her total annual coal consumption. It was 
therefore expedient to reduce this consumption either 
by installing more efficient steam plant or by utilis- 
ing water power. The prize of the kilowatt-hour 
delivered in Paris from the hydro-electric stations 
would be the same as that generated in the local steam 
stations. The stations on the Central Plateau would 
have their maximum output in the winter, when the 
demand in Paris was greatest, while by connecting 
these stations with those in the Alps and the Pyrenees 
(the output of which was greatest in the summer) the 
coal consumption could be further reduced. Finally, the 
electrification of the trunk lines would be facilitated. 





MESSRS. CADBURY BROTHERS’ 
NEW LONDON RAILHEAD DISTRI-| 
BUTION DEPOT. 


For many years Messrs. Cadbury Brothers, the 
well-known cocoa and confectionery manufacturers, 
have had in operation 16 railhead distribution depots | 
at various towns in the British Isles, thus enabling 
their products to be sent off by train in unbroken 
bulk wooden containers from their main factory at 
Bournville to these depots, and thence distributed 
by a daily delivery service of motor vehicles. The 
frst of these depots was established in London, at the 
Camden goods station of the London, Midland and 
Scottish Railway in 1922, but recently increased 
business, coupled with present-day economic conditions, | 
has necessitated a move to larger premises at the 
Finchley-road goods station on the main line of the 
same railway between St. Pancras, Bedford and the 
North. 

_ This depot, the plans of which were prepared by the 
Chief Engineers’ Department of the Railway Com- | 
pany, in consultation with Messrs. Cadbury Brothers’ | 
transport experts and engineers, is a two-storey steel- 
frame and brick building, which has been constructed 
so that a third storey can be added when required. 


| mitting steam-generated current back to the areas of 


lence had shown, the richest coal-mining area of the 


|in the following way : 


The result would be that instead of, as in England, 
having a ring round the country into which generating 
stations, built on the most favourable sites for coal 
and water, would feed, there would be a series of lines 
radiating from the principal centres of consumption. 
The main trunk lines from the hydro-electric stations 
feeding into these centres could be utilised for trans- 


the latter. Generation in the coal mining areas had 
not been actively developed, since, as recent experi- 


north was too vulnerable to allow the life of the capital 
to depend upon it. 
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either by changing the belts or pulleys or the plant 
itself. The retention of these motors had only been 
possible because of the general practice of manu- 
facturing them in 50-cycle frames. On the 53}-cycle 
networks the only motors which had to be modified 
were those driving centrifugal pumps. The work 
was carried out without laying any additional lines, 
though this had involved some risks and meant a 
reduction, and sometimes the complete disappearance, 
of stand-by plant. 

In the course of the discussion, Mr. R. T. Smith 
said it was questionable whether an entire national 
change-over was worth while and whether the cost 
could be recovered in two generations. Mr. J. W. Beau- 
champ asked how the growth of demand had been 
handled during the change-over, while Mr. A. F. Harmer 
said that a change-over from 25 cycles to 50 cycles 
was a question of organisation and money. It was 
where the frequency had to be changed from, say, 
60 to 50 that there was a tendency to take risks and 
it became a matter of careful engineering. In reply, 
M. Rieunier said that during the change-over many 
more small motors were discovered than had been 
allowed for, and this was a source of much trouble. 
Difficulty had also been caused by the motors of 
calculating machines and similar apparatus. These 
were generally of foreign manufacture and new built-in 
motors had to be imported with the franc at a par- 
ticularly low rate of exchange. 





| THE ROYAL METEOROLOGICAL 
| SOCIETY. 

Tue monthly meeting of this Society was held on 
| March 16, at 49, Cromwell-road, 8.W.7, Professor 
S. Chapman, F.R.S., President, in the Chair. As is 
customary in March, the meeting took the form of 
a lecture (The Symons Memorial Lecture), which was 
delivered, on this occasion, by Dr. B. A. Keen, F.Inst.P., 
Assistant Director, Rothamsted Experimental Station, 
his subject being ‘* Soil Physics in Relation to Meteoro 
logy.” 

Although, Dr. Keen said, the physical properties 
of the soil were of vital importance in agriculture, it 
was only in the past fifteen years that they had been 
studied in detail by competent physicists. The Soil 
Physics Department at Rothamsted, which is in Dr. 
Keen’s charge, is now recognised as the leading centre 
for this work. The lecturer introduced his subject with 
a description of the different soil types found in different 
climatic zones. In discussing soil temperatures, he 
pointed out that the porous and moist nature of soil 
produced special effects. In particular, the downward 
percolation of water appreciably reduced the loss of 
heat from the soil. Recent investigations at Rotham- 
sted on the movement and distribution of water in the 
soil had shown that such movements were much less, 
both in amount and extent, than was previously sup- 
posed. Water which had reached a depth of about 
6 ft. in the average soil was not drawn back to the surface 
again by evaporation. Many of the farmers’ and 
gardeners’ cultivation operations were supposed to 
conserve this sub-soil water for use by plants, but the 
explanation had now to be sought for in other direc- 
tions. 


Tue Institution or MtntnG ENGInEERS.—The Council 
of the Institution of Mining Engineers has awarded the 
Mavor and Coulson Travelling Studentship of 3001., 
for 1932-1933, to Mr. E. J. Kimmins, of Birmingham 
University. The recipient of the Studentship is required 
to devote one year to the special study, by underground 
investigations, of the methods practised in the mining 
and the transport of coal to the main mechanical haulage, 
in Great Britain, the Continent, and Canada and/or the 
United States. 


LUBRICATING O1L TrEsts.—A common-sense tendency 
of modern publicity methods is the inclusion of material of 
real value on the subject concerned together with a firm's 
presentation of its own case, it being left to the reader to 
form his own opinion uninfluenced by the device known in 
law as ‘special pleading.”” An excellent example of such 
methods lies in the book entitled Lubricating Oul T'ests 
and Their Significance,” by Mr. J. E. Southcombe. This 
is published by Messrs. Henry Wells Oil Company, 
Limited, 737-739 Salisbury House, London, E.C.2, at 
28. 6d., and contains, in 69 pages, a well balanced account 
of the manner in which the characteristics ot lubricants 
are nowadays assessed and of modern views on their 
application. Evidence of the general nature of the book is 





Frequency standardisation had been carried out 
The existing systems of dis- | 
tribution were being retained, three-phase energy | 
being converted into two-phase by appropriate trans- | 
formers and two-phase into direct-current by new and | 
larger rotary converters or mercury rectifiers. The | 
cables, transformers and inside installations remained 
unchanged. On the 25-cycle networks all the motors | 
had been replaced by others with double the number of 
poles. There had, therefore, been no mechanical | 
problems. On the 41%-cycle network, the majority | 
of the motors had been kept in service and the plant | 


driven by them adapted to run at an increased speed, | 





found in a useful bibliography of standard works on chemi- 
cal technology and analysis of oils, the practice of 
lubrication, and the mathematical and theoretical aspects 
of the subject. The text is well illustrated with figures 
of laboratory plant, &c., and embodies the necessary 
formule for dealing with problems of viscosity, and so 
forth. It is divided into six main sections, dealing, respec- 
tively, with the manufacture of lubricating Gils, their test- 
ing in the laboratory, the general principies of lubrication, 
extraneous factors influencing the behaviour of lubricants, 
the reciaiming of used lubricating oils, and some remarks 
on specifications for lubricating oils. It should be use 


ful not only to the oil user and oil salesman, but also to 
the student and the practising engineer. 
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HUMPHRIS TOGGLE-ACTION 
PRESS. 


uk processes of shaping flat metal articles to give 
them particular contours, commonly known as stamp- 
ing, or of causing them to assume curved or other 
three-dimensional forms by pressing, are, compared 
with some other engineering operations, comparatively 
old, but it can hardly be claimed that the power- 
driven machines hitherto employed have varied much 
in principle from the types originally developed, a 
ram actuated directly by a crank, or a screw-operated 
fly-press being those most usually met with. The 
toggle-action press, invented by Mr. Frank Humphris, 
M.1.Mech.E., which we describe below, with the aid 
of Figs. 1 to 8, on this and the opposite pages, shows, 
however, radical departures on several important points 
and is, in consequence, of considerable interest. The 
press is now being used by Messrs. Mass Products, 
Limited, 75, Victoria-street, London, S.W.1, at their 
works at Parkstone, Dorset, in the manufacture of nails, 
washers, &c., by an ingenious in which the 
perforated sheet so left is available for a variety of pur 
poses, such as replacing expanded metal, instead of being 
treated as The press is being manufactured 
under licence from Messrs Mass Produc ts, Limited. 

Dealing with the cardinal features of the press, ‘t 
is claimed that the inherent defects of the direct crank 
operated ram are eliminated. The pressure in the 
toggle-press is, for example, spread uniformly over 
the platen instead of being applied at one point, and 
the platen is therefore not subjected to any bending 
stresses. The thrust on the platen guides is greatly 
reduced, with the result that wear does not take place 
to such an extent that the alignment between the top 
and bottom die blocks disturbed. The 
being distributed over a number of points instead of 


THE 


process, 


scrap 


Is pre ssure, 
on a single pin, permits the lubricating oil to remain 

the surfaces contact, and the platen 
at a practically uniform speed, exerting a 
steady pressure throughout stroke rather than 
giving a blow to the metal. This latter point can be 
better appreciated from Fig. 1, which shows,in somewhat 
diagrammatic form, one of the latest forms of press. 
The power, it must be corceded at once, is supplied 
by a crank, but it is transmitted to the platen and an 
intermediate member by a connecting rod coupled 
to a pair of levers, the outer ends of which are attached 
respectively to these parts. The combination of 
course, @ toggle gear, though it is not from this that the 
press derives its name, but from the double row of 
toggle levers between the intermediate member, the 
platen and the top frame 

In the position of the crank shown in Fig. 1, the 
main levers are in line and the platen has completed 
ita travel upwards As the crankpin travels upwards, 
in a clockwise direction, the intermediate member 
is pulled towards the left, causing the actuating toggles 


het ween in 
moves 


its 
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to assume a more vertical position, thus pressing the 
platen downwards. The sideways thrust of the toggles 
on the platen, which thrust is then towards the right, is 
automatically compensated for by the thrust of the 
left-hand main lever towards the left. The point to 
be noticed in the linkage is that the main movement 
is given to the platen while the crankpin is traversing 
what may be called the vertical arcs of its path, and 
it is at this portion that the motion of the crankpin 
is relatively more uniform, the angular velocity of the 
crank-pin being assumed, of course, to be also uniform. 
With a direct-coupled crank, the velocity of the ram 
varies greatly throughout its stroke, being fastest in 
the vertical arcs and in the horizontal arcs, 
when the crank-pin has to travel through a wide angle 
to produce a small vertical movement of the ram. 
It is claimed on behalf of the toggle-press that the 
practically uniform velocity of the platen results in 
much better pressed work being produced, a claim 
which seems to be thoroughly when the 
somewhat analogous process of deforming cold metal 
by wire-drawing In wire-drawing, 
uniformity of velocity is essential, and anything like 
shock is carefully avoided. 

The employment of toggles for producing the pressure 
on the platen naturally greatly increases the mechanical 
advantage of the machine, with the result that increased 
power can be got into a smaller space than with a 
direct crank machine. The platen retains its parallel- 
ism even if the work has to be placed out of centre, 


slowest 


sound 


considered. 


18 


though this property is not a major characteristic. One | 


of the latter is the provision of a uniform pressure over 
a large area, thus enabling a large number of dies to 


be used at once. By this means mass production of a 


large number of articles may be effected in one working | 


stroke, wide sheets of metal, and not strip, being used. 
At this point reference may be made to the method of 
feeding the sheets, which are first punched with a row 
of small holes along each edge. The press is provided 
with a reciprocating feed mechanism, the pawls of 
which engage in the holes and feed the plate forward 
im a manner ensuring correct pitc hing and registration. 

The actual construction of the press may now be 
considered. The earlier forms had cast-steel frames, 
and the immediate member was reciprocated directly 
by a crank situated in line with its longitudinal axis. 
The later forms, however, are built up of high-tensile 
steel plates bolted together in the manner shown in 
Fig. 3, which illustrates a small press made for ex- 
perimental work. This form of frame is much lighter 
than a casting and is also considerably cheaper, while 
it possesses advantages in the way of reliability and 
ease of transport and erection, since it can be packed 
in small compass and put together on the site. The 
design in Figs. 1 and 2 embodies the latest 
practice. The table, being made of a number of plates 


shown 


set edgewise and separated by spaces, provides slots | 


for holding-down bolts for the die blocks, &c. It 
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| may be mentioned that the patents for this form of 
| construction cover lathes and other machine tools 
| so constructed. The details of the main toggle levers 
call for little comment, but it should be noted that the 
platen toggles can be arranged with an intermediate 
lever mechanism for altering or varying the stroke of 
the platem whilst the press is in operation. The 
mechanism is provided with a micrometer adjustment, 
so that minute variations may be made when necessary. 
The stroke can be altered as required from no movement 
to full stroke by any degree of variation desired. The 
device renders it unnecessary to pack up die-blocks 
and, in consequence, simplifies the initial operations 
of setting up. 

As the maintenance of the parallelism and uniform 
pressure distribution of the platen depends upon the 
exact similarity of the toggles, the method by which 
this latter obtained of interest. One of the 
toggles is shown in Fig. 4, from which it will be seen 
| that it consists of a cast central plate the bearing edges 
}of which are held on to it by end straps. These 
|}edges are made cylindrical with a flat butting against 
the central plate. They fit into a semi-cylindrical 
socket attached to the platen, or other part concerned, 
and, of course, rock in it as the intermediate member is 
traversed laterally. The operation of making all the 
toggles of the same length to within one-thousandth 
of an inch, which is the degree of accuracy required, 
would be, clearly, very troublesome and costly if the 
whole toggle were made in one piece, but the difficulty 
| was overcome by the built-up construction. The central 
| plates can be made to correspond closely in length by 
pooner them together, and any slight inaccuracy 
corrected by grinding the flats on the cylindrical edges. 
or their butting face on the central plate. Accuracy 
| of the sockets is obtained by boring a cylindrical hol 

through the blocks, and then parting the latter down 

the centre. When the holes are reamed after boring, 4 
| truer surface is obtained by this method than by that 
| of milling out a semi-cylindrical groove. The pressure 
| exerted on the socket of each toggle does not exceed 
| 600 lb. to 800 Ib. per square inch, at which pressure it 
| has been found that the necessary lubricating oil is not 


The toggles are, in consequence, seated 


is is 





squeezed out. 
| on oil films. 
Another novel detail connected with the press 1 
the Humpbhris safety clutch, of which three views 
are given in Figs. 5, 6 and 7. The characteristic 
of this clutch is that the driving and driven members 
|are positively interconnected at a predetermined 
| position and easily disengaged at another predetermined 
| point of movement, the driven member being brought 
|to rest and locked without the use of any braking 
| device. The driving member in Fig. 6 is the flyw heel 
| which also acts as a belt pulley. Bolted to it is 4 
| L-section ring carrying a pair of inset steel driving 
stops. The flywheel runs freely on the driven shaft 
| to which is keyed the action plate A lying within the 
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While many parts 
fabricated ina press 
require an unyield- 
driving ring B. The third element of the clutch is | ing bed for the die block, others need one which will 
the retainer cam C, which slides in a direction parallel | yield at a definite load in order to prevent jamming 
to the axis of the shaft. The action plate carries a|or damage. An application of Humphris’ toggle 
spring-actuated clutch stop D, and a pair of driving | mechanism to provide a yielding bed is shown in 
pawlsEand F. These are provided with tension springs | Fig. 8. The intermediate member in this case is 
which cause them to fly outwards and engage with the | controlled by a spring and, as will be realised, its 
stops in the driving ring,as shown in Fig. 7. In this | lateral movement is accompanied by vertical move- 
position the drive is transmitted without play, the | ment ofthe table. If the toggles are vertical no yielding 
retainer pawl F keeping the driving pawl E up| is possible, but their inclination, as it increases, makes 
to the stop in the driving ring. It will be noticed that | the table more sensitive to pressure. It follows then 
the retainer pawl is stepped on its contact face, a | that a method of controlling this inclination will permit 
device which ensures proper engagement without | the table to be set to yield with a very wide degree of 
rebound. To stop the machine, the pawls have to be | sensitiveness. This control consists of the screw stop, 
first disengaged from the stops. This is effected by the provided with micrometer adjustment shown at the 
retainer cam. When driving is taking place, the cam | left of the figure. The actual amount of pressure at 
is kept clear of the action plate by pressure on the | which the table will descend when the load reaches the 
pedal actuating the operating levers, but when this limit of excess is determined by the spring-adjusting 
pressure is removed the cam is advanced, by the action | screw at the right hand. This is provided with a setting 


of a tension spring, into the position shown in Fig. 6. | scale. The toggles naturally offer less resistance as the | 


This presents the cam in the path of the pawls, and | table descends and the inclination becomes greater, 
rotation of the action plate causes them to be lifted | and the relief action is positive. The table can be 
clear of the stops, as in Fig. 5. Immediately after- | applied to any type of press. 

wards, the clutch stop D engages with a hole in the| It may not be out of place to conclude this account by 
retainer cam plate and locks the driven member. | a brief description of a typical mass production plant 
Withdrawal of the cam plate simultaneously permits | of the kind in operation at Parkstone. Sheets of metal 
the pawls to engage and the clutch stop to be freed. | or other material of ordinary stock sizes, usually 6 ft. 
Rotation thereupon takes place for another complete | by 3 ft., are stacked with their longest side vertical. 
revolution. A trip device on the pedal prevents the | Stock trucks, with tilting bodies, are pushed up to the 
retainer plate from being left permanently withdrawn | stacks and selector claws grip 24 sheets, holding them 
y unintentional pressure of the foot. The clutch can ! on the body while the truck is backed away and the body 
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the horizontal. 
wheeled to a roller straightener and oiler machine. 
set of rollers planish the sheet and feed it under a set 
of oil rollers which spread a thin film over the whole 


into The plates are then 


A 


swung 


surface. The latter rollers feed the sheet on to a 
transfer table in front of a perforating press. This press 
perforates the plate on its two long edges with rows of 
holes or slits, and at the same time trims off the ends in a 
definite relation to the end hole. These holes are used 
for feeding the plate into the stamping press as already 
described, and the trimming of the plate relative to them 
avoids the production of half-parts or blanks and makes 
it possible to feed the sheets into the press continuously, 
one after another, without an intermediate pause. 
The sequence of operations in the finishing press 
naturally varies with the different articles produced, but 
is, generally, as follows: the sheet is fed into the press 
by the reciprocating pawls and is subjected to the pre 
liminary piercing or perforating required, if any, under 
the first row, or rows, of tools. This action continues 
until the pierced or perforated part comes under the 
next set of tools which may effect raising or embossing. 
A third set may then finish the part, all three operations, 
once the plate is fully entered, taking place simul- 
taneously. The finished parts are ejected in the final 
operation through chutes on to a conveyor delivering 
to a weighing or counting machine or an inspection 
bench. The perforated plate is fed straight out of the 
press on side girders until it releases a lock bar, which 
causes the plates to drop on to a stock truck provided 
with banding mechanism to collect them in bundles 
|of the desired number. It is claimed that the per- 
forated plate may have a market value in excess of the 
articles cut out of it, or that the sale of the residue 
will cover the manufacturing costs of the articles 
themselves. Certainly the plates we saw at the Park- 
stone works, from which nails had been cut at the 
rate of some 2,000 per minute, appeared very suitable 
| for reinforcing purposes, partition work and so forth 
| and possessed a high degree of strength and stiffness 








MODEL PROPELLER.* 
By Dr. G. Kempr. 


Tue tendency in the development of shipbuilding 
to-day is towards ships of higher speed and the increase 
of power on the propeller shaft ; hence there arises an 
ever-increasing danger of cavitation on the propeller. 
For this reason, the Hamburg Tank took up cavitation 
experiments. The water tunnel, Fig. 1, is built as a 
closed-circuit standing upright. In its lower part a 
screw propeller works and impels the flow driven by 
an electromotor of 102 h.p. In the upper part, the 
flow is contracted by a nozzle and led to the cylindrical 
tube wherein works the model propeller which is to be 
tested. Glass windows are arranged in the walls, so 
that observations can be made of the flow and the 
development of cavitation on the propeller or on other 
objects. Different tubes for measuring are provided. 
The diameter of the tube used for the present experi- 
ment is 400 mm., and measurements have shown that 
the greatest local and time oscillations were not more 
than | per cent. of the average speed of the flow, which 
was to be kept constant. The maximum speed attain- 
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able in the tube is 12-5?metres} 


experiments were made throughout with a constant 
speed of flow of 6 metres per second. The pressure is 
reduced by a vacuum pump, and the water can also be 


per second, but the 


heated. 

The model of the propeller of a fast liner of 5 m 
in diameter, on a scale of one-twentieth, i.e., 250 mm. 
in diameter, was used. Previous experiments had been 
made with a one-thirtieth model of the screw 
in the isolated condition, and on the self-propelled 
ship model in the open tank with atmospheric pressure, 
up to a corresponding speed of 30 knots. By these 
experiments, the revolutions, the necessary thrust, 
and the shaft horse-power for every speed had been 
obtained under Froude’s law. The purpose of the 
present experiments was to find out what alteration of 
revolutions and power on the real propeller of the 
ship might be expected under cavitation. For by the 
normal model tests made by the Froude method the 
normal atmospheric pressure exists over the propeller, 
and therefore the absolute pressure on the model 
propeller is too great compared with the pressure on 
the ship's propeller. From the self-propelled model 
tests, the slip, the thrust, and the shaft horse-power for 
every corresponding speed of the ship are calculated 
according to the pressure on the model. The question 
is, therefore, how will revolutions and power increase 
if the model propeller has to deliver the same thrust 
at the reduced pressure made to correspond to the 
existing pressure on the ship's screw? It may be 
assumed that the thrust, being calculated for a certain 
speed in the normal way from the self-propelled model 
test, will not be changed by cavitation on the propeller. 


same 


* Paper read before the Institution of Naval Archi 


tecta on Thursday, March 17, 1932. Abridged 








of advance v, was kept constant during all the trials, | 
and the revolutions » were altered. To each number 
of revolutions there thus belongs a certain advance- | 

» 
n.D 
that for the uppermost point of the tip circle of the 
blades the relation of the static pressure to the hydro- 
dynamic pressure of the entrance speed on the model 
propeller was exactly the same as in the ship’s propeller. 
This was realised step by step for speeds of 27, 28, 29, 
and 30 knots. The difficulty of the real entrance 
speed being neither constant nor known is easily 
overcome, if instead of it the speed of advance is 
introduced, which remains in the same relation to the 
entrance speed at the same advance-constant or slip- 
ratio for ship and for model. Then under each of 
these conditions the number of revolutions, the thrust 
and the torque of the propeller are measured in the 
usual manner. 

The model propeller, Fig. (scale 
measured throughout at a constant speed of flow of 
6 m. per for different advance-constants or 
slip-ratios, first with atmospheric pressure. The 
measurements were taken under the same conditions 
of pressure as those under which formerly the model 
propeller (scale ,',) had tested in the open 


constant A The pressure was regulated so 
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- was 


a's) 


second 


been 





| 


10a 


€, at 17 deg. C. = 200 kg. per square metr: 
13,820 kg. per square metre. 
€, = 13,620 kg. per square metre. 


Pe 
P2 ~ 
From this the values can be obtained for the static 
pressure, as given in Table I, with which the experiments 
for four different speeds of the ship had been con- 
ducted. 
TaB_e I. 


e\ €2 
kg. per 
square 
metre. 


vr} 
m. per 


second 


Vv : v2 = Vl — w) 


k Pi 
. &. per 
knots m. per second 


square 
metre 


0-15 
0-15 
0-15 
0-15 


For every ship’s speed the appropriate static pres- 
sure p, must be checked during a trial with different 
slip-ratios. 

In Fig. 3, the values of thrust T and torque Q are 
plotted as they are measured at different pressures 
and different slip-ratios. Fig. 7 shows the dimension- 
less coefficients Cy and Cg, and Fig. 5 the curves of 
efficiency. To find the new slip-ratios which result 
for the ship’s propeller from cavitation, it is appropriate 
to use the diagram with the measured values, Fig. 4. 
The construction must be based on the thrust value, 
which will remain the same with and without cavita- 
tion, as above mentioned, because it may be taken for 
granted that there is no noticeable influence on the 
ship’s resistance and thrust deduction by cavitation. 

During the trial with the self-propelled model for 
each of the four speeds a certain advance-constant or 


| slip-ratio is measured, and this can be marked on the 


Every point on that 
As 


curve for atmospheric pressure. 
curve corresponds with a certain thrust value. 


Fig. 2. 
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tank in the isolated condition and behind the self- 
propelled model. The results obtained in the cavitation 
tunnel and in the open tank are marked on Fig. 3, and 
a close agreement between the results of both methods 
is to be seen, and proves that one can fully rely on the 
method of measuring in the cavitation tunnel. 

The question now arises, what physical conditions 
have to be ascertained for equal cavitation on the 
model and on the ship’s propeller? From measure- 
ments of pressure distribution is it known that the 
static pressure p at a certain point on the surface of 
a profile alters proportionately to the square of speed. 
Y 


, where g = 7. means the hydro- 
, J 


The relation ” 
q 


dynamic pressure, remains thus uninfluenced by the 
speed, and by the same relation p/q equal pressure 
conditions, and therefore also equal cavitation condi- 
tions, on geometrically similar forms occur. It is only 
because cavitation does not enter at pressure zero, 
but at the vapour tension ¢, that the characteristic 
relation for similar conditions of cavitation becomes 


P— © instead of ? This relation has been affirmed 


recently by tests made by Ackeret. 

From this follows the static pressure which is to be 
found on the uppermost blade-tip of the model propeller. 
If v, be the speed of flow in the water tunnel at the 
model propeller, and vr, = vs (1 — w) be the speed of 
the ship diminished by the wake, and e, be the vapour 
tension in the water tunnel, and e, in open sea, then 
we have: 

Pe € v;* 
. (Pg — ¢3) 
ds 2 2 v_? 
by = 10,330 kg. per square metre. 
3-4 m. 


2. 
> Py ~ @y 





Z=- 4 
Aa/A=0-56 0-56 
S/D— 0-064 0-064 
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250mm 
260mm 


D=5,000 
P=5,200 
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that particular thrust value must also be checked under 
cavitation, a horizontal line must be carried to the 
intersection with the curve of the reduced static pres- 
sure corresponding with the same speed. The inter 
section gives the new slip which is to be expected on 
the ship's propeller undergoing cavitation. In this way 
for each speed the new slip-ratio is obtained, and hence 
the increase of revolution caused by cavitation, as is 
shown on Fig. 6. On Fig. 4, the construction has been 
made for 27 knots, 28 knots, 29 knots, and 30 knots. 
Moreover, the increase of slip for 30 knots has been 
arrived at on the supposition that the thrust at the 
ship will be higher for some reason or other, say, 5 per 
cent. Then the number of revolutions increases, under 
cavitation, by 3-1 per cent., as against without cavi 
tation by only 1-2 per cent. 

After the new slip has thus been found, the new 
torque can be easily read off, and from both the new 
power and the new efficiency can be calculated, as given 
in Fig. 5. Asis to be seen in Fig. 5, cavitation causes the 
efficiency to drop slowly ; but:if cavitation covers the 
whole back of the blade, the efficiency seems to drop no 
more, and remains steady with increasing speed, as 
Fig. 5 shows for 29 knots and 30 knots. At 30 knots: 
12-5 per cent. 
10-0 
10-0 


The number of revolutions increases 
The power increases ‘ 
The efficiency drops 


In the narrow compass in which, from the ship’s trial, 
the values of power, revolutions, and speed of the ship 
herself are available, these values are plotted as curve 
Cas in the diagram Fig. 7, with the dimensionless 
curves Cg and Cy. They show as close an agreement 
with the curve Cg derived from model tests as can be 
expected. 


Further interest attaches to the values of tip 
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Ship’s speed in knots a 6| 638 29 30 example the results of a single model propeller of a oe em pos use of the a jt wy ny _ — 
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area = --| 15-3 13-7 12-5 11-75 | effect must be paid for mostly with a reduction of | strip, has sometimes caused confusion. Nearly a century 


— — : efficiency under normal conditions and with greater 
curves of thrust depart from the unaffected curve in| corrosion. The mere observation of cavitation on the 
Figs.3 and 4. These values are tabulated in Table II. | model propeller gives us a clear idea of the extent 

The experiments demonstrate how the influence of| and the exact position of the corrosion, and it may 
cavitation can be studied on the model propeller, and| be urged that the cavitation and corrosion will 
how from these results for the real propeller of the ship | always begin before thrust and torque are notice- 
it can be calculated with sufficient reliability. ably affected. 














ago the business was established in Digbeth, Birmingham, 
for making brass pans by means of a battery of tilt 
hammers. This method was termed the battery process 
and the pans called battery pans. Stamped and spun 
pans superseded the hammered pan, and the manufac- 
ture of these was discontinued by the firm in 1885. As 
the name of the company was, however, then well known, 
the word ‘‘ Battery "’ was retained in its title. 
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THE HILGER GAUGE-COMPARING | 
INTERFEROMETER. 


Ar the recent exhibition of the Physical and Optical 
Societies, an interesting exhibit of Messrs. Adam Hilger, 
Limited, of 24, Rochester place, N.W.1, was a double 
interferometer, designed primarily for use in construct- 
ing their Williams reflection echelon, but equally 
applicable for testing gauges. This instrument is one 
of a series designed on similar lines, but all showing 
a marked advance both in maintained accuracy of 
measurement and in the rapidity and ease with which 
measurements can be taken. We are indebted to the 
technical director of Messrs. Hilger, Mr. Frank Twy- 
man, F.R.S., to whom, with Mr. J. H. Dowell, the 
invention is due, for the opportunity of inspecting the 
construction of the instrument and of preparing the 
present account of it. 

The advantage of using a natural physical constant, 
such as a wave-length of light, as a unit of measurement 
is well recognised, and it might have been hoped that 
with the adoption of an optical standard difficulties | 
arising from wear might have been avoided. Hitherto, | 
however, the use of the interferometer for the measure- 
ment of length has been complicated by the fact that | 
it has been necessary to wring the gauge to be tested on | 
to a flat surface, and by so doing to introduce an ele- 
ment of wear which, though minute, is appreciable when | 
compared with the order of accuracy required. For 
standard gauges, used as a final control on check gauges, 
this accuracy may be taken as one-millionth of an/| 
inch. Experiments made at the National Physical | 
Laboratory have shown, however, that the process of | 
wringing a gauge, even of the highest finish, on to a 
flat surface introduces wear of an order comparable | 
with that magnitude, which, in fact, is reached by the 
wear involved in 10 wringings. The effect of the wear 
produced by wringing in any process of exact measure- | 
ment cannot therefore be neglected. In the method now | 
introduced, both the standard gauge and the gauge 
under test are supported without wringing or any sort 
of mechanical contact on either of the faces between 
which measurements have to be made. The gauge 
under test and the master gauge are first adjusted | 
so that one pair of their ends are truly co-planar, and | 
finally the distance between the other ends of the 
gauges under comparison is measured or adjusted to a 
measured distance. The adjustments and measure- 
ments are made interferometrically without any inter- | 
mediate mechanism, and the ends of the gauges are | 
viewed simultaneously instead of requiring separate | 
tests. The fineness of adjustment required for these 
purposes is obtained by a new mechanical combination 
which is of interest in itself. 

Figs. 1 and 2 are two views of the double-interfero- 
meter form of the instrument with the case removed, 
Fig. 3 an elevation, and Fig. 4 a plan indicating its | 
general arrangement. As will be seen, the interfero 
metric elements are based on those of the Michelson 
type, but in the modified form used in the Hilger prism 
and lens interferometer bearing the British patent 
number 103,832. It interesting to note that, in 
December last, the term of the Hilger interferometer 
patents was extended for 10 years. Light from a 
suitable source is reflected by an adjustable mirror | 
A through a condensing lens B, which condenses 
it on to the aperture of an iris diaphragm C at 
the outer end of a collimator tube. The diverging 
beam of light is collimated by a lens D at the inner 
end of the tube, and the parallel beam falls on a/| 
plane parallel dividing plate K, the farther surface of | 
which is silvered lightly, so that part of the light is 
transmitted and part reflected. The transmitted part 
passes through a compensating plane parallel plate H 
to the proximate end surfaces J and J, of the gauges to 
be compared, which act as mirrors to reflect the trans- 
mitted beam back along its own path, while the 
reflected beam is again reflected by a reference mirror 
G back on to the dividing plate K. At the silvered sur- 
face of this plate the separate beams recombine, and, 
passing through the object glass E of the viewing tele- 
scope, each forms in the observer's eye an image of the 
hole in the iris diaphragm C at the end of the collimator 
tube, the image being received by the eye from just 
beyond the aperture P of the viewing telescope. The 
mirror and the gauge ends have then to be so adjusted 
that, when the instrumert is illuminated by white light, 
interference bands are seen, which indicate whether 
the surfaces of the gauge ends J and J, are in the same 
plane, or, if they are not, enable them to be adjusted 
until they are. With one pair of gauge ends so adjusted, 
an identical interferometer system on the opposite side 
of the gauges enables the observer to see to what extent 
the opposite ends of the gauges deviate from being in one 
and the same plane, and thus to know by how much | 
the gauges differ from each other in length. It is, of 
course, assumed that means are provided for bringing 
the gauges to the same temperature when the final 
observation is made. | 

The first stage in the adjustment by which these 

results are obtained is to bring the dividing mirror K | 


18 


| reference mirror G, respectively. 
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and the compensating plate H, with their replicas on 


| the opposite side of the instrument, into preliminary 


adjustment by means of screws operating on the 
mounts in which these elements are carried. The 


|apparatus being then illuminated from any sort of 


light by means of the mirror A, the observer views 
through a slot X in the collimator tube, the interior of 
the diaphragm aperture C, on which he will usually see 
three images of the diaphragm, formed by reflection 
from the proximate gauge ends J and J,, and the 
These three images 
are then focussed and adjusted so as to fall with in- 
creasing exactness on the diaphragm aperture C, until 
ultimately they become invisible to the observer 
through the slot X by reason of the beams from the 
three reflecting surfaces being both incident on, and 


| reflected from, these surfaces at sufficiently near to an 


exact right angle. 

The instrument is next illuminated, also by means of 
the mirror A, from a source, such as a mercury-vapour 
lamp, giving monochromatic light. The three images 


|of the aperture C in the collimator diaphragm when 


observed through the viewing telescope by means 
of an eyepiece will then be restored, and, by the 
use of focussing and adjusting mechanism, are brought 
into more perfect coincidence, until, on looking through 
the telescope aperture P with the eye-piece removed, 
two sets of interference bands are perceived, produced 
successively by the more precise adjustment of the 
proximate gauge ends. The monochromatic illumina- 
tion is then replaced by ordinary white light illumina- 
tion, such, for instance, as that of an ordinary electric 
lamp, the image of the filament of which is thrown on 
to the collimator aperture C. The interference bands 
will then usually disappear, as in white light they 
can only be observed when the optical distance from 
the reference mirror G to the reflecting silvered sur- 
face of the dividing plate K is, to within about 0-0002-in. 
or 0-0001l-in., equal to the optical distance from the 
gauge surfaces to the same silvered surface. By the 
use of a fine adjustment on the reference mirror G, 
these distances can be made more nearly equal, until 
the interference bands are obtained with the white 


‘light. At this stage, the bands of the systems corre- 


sponding to the two gauge ends will not usually be 


Back VIEW oF INSTRUMENT. 


opposite each other, and the two dark bands in the 
centre of each may be displaced relatively to each 
other by several times the distance between the two 


bands, as shown in Fig. 7 (a). By further adjust- 
ment, however, the bands can be brought opposite 
each other, as in Fig. 7 (6), which will denote that 
the two proximate gauge ends are accurately in a 
single plane. The collimators on both the interfero- 
meter systems are set up in line on the instrument in 
the first instance. When, therefore, the final adjust- 
ments have been made on the proximate gauge ends, a 
similar adjustment can be made on the distal ends 
by adjusting the corresponding reference mirror, with- 
out altering the setting of the gauges. The small 
difference in length by which the gauge under test 
differs from the master gauge will then be measured in 
the usual way by the displacement (reckoned in inter- 
vals between bands and any fraction of that distance), 
between the central lines of the two band systems 
after they have been adjusted as sharply as possible, 
the appearance being as in Fig. 7 (a). One entire 
interval between consecutive bands represents half 
a wave-length as between the paths of light, or one 
fourth of a wave-length in the difference of length 
between the gauges. The accuracy with which frac 
tions of the interval between successive bands can be 
read enables differences of length to be observed to 
about a two-millionth part of an inch. 

The instrument is also made in alternative forms, 
presenting many of the same advantages, for the 
measurement of lengths differing by substantial 
amounts from a standard instead of only by a few wave- 
lengths, and for other purposes. 

The peculiar accuracy of adjustment found through 
out this instrument is due to the use of mechanical 
combinations, by which each motion required to be 
imparted to an element of the instrument is applied 
independently with the minimum of friction between 
moving parts, while not interfering with the othe! 
adjustments. This result is obtained by carrying 
each element or its mounts on a system of pivots, and 
imparting the necessary adjusting motions through 
floating thrust-rods with conical ends, bearing on the 
interior of the adjusting screws and on levers connected 
directly, or indirectly through pivots, with the element 
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the thrust rod being kept in position by light springs. their control, the effect of the thrust rods with their 
The precise combination of mechanism for this purpose | pivot ends is to retain the parts in their correct relative 
varies, of course, with the element and the motions | positions, while allowing the play in each direction 
to be imparted to it. Its application to the mounting | required by the several adjusting motions. At the 
and operation of the reference mirror G, is seen in | same time the combination gives a remarkable uni- 
Figs. 5 and 6, and the principle, applied to the same | formity and sensitiveness to the adjustments, and an 
purpose, is illustrated more clearly in the diagram , exceptional lightness of touch. 
Fig. 8. The mirror itself is carried ina mount B, which _It will be seen from Fig. 3 that, to avoid effects of 
has an arm B, extending backwards at right anglestothe vibration, the instrument is carried on helical springs 
face of the mirror. This mount is supported on floating enclosed in cylindrical casings, forming, in effect, a 
thrust rods H and M, working, respectively, in a cone | spring suspension. 
in the base of the instrument and the interior of an = 
adjusting screw L, and on a pivot G rigidly attached te aa. a. ce 
to, and extending upwards from, an intermediate Tue Institution oF Rattway SIGNAL ENGINEERS.— 
L-shaped member C. On its lower side, this member , The nineteenth annual report of the Council of The 
is carried by two rigidly attached pivots D, entering Institution of Railway Signal Engineers shows that 
the base of the instrument, and a thrust rod F sup- there were 824 members on the roll of the Institution 
ported by an adjusting screw E. It will be seen that on January 1, 1932, an increase of 36 over the figure for 
the adjustin comer t . t to th f t | January 1, 1931. The annual general meeting was held 
: ng can impart to the mirror a rotary | on February 11, 1931, and this was followed by six 
motion or tilt about a horizontal axis, while the screw K, , general meetings, the last of the session taking place on 
operating through a thrust rod M,, can impart a rotary 
motion round a vertical axis, both axes passing through | of value of 6l., to Mr. B. F. Wagenreider, for his paper, 
os point G. The lengths of the thrust rods are so | —— and rrr neo yp for aap n> —— 
cl : : | Movements,”’ and a second premium, of a value of 4l., 
et er tmesiconeate iy ey pera ® parallel |. Messrs. W. Buckingham ‘and A. W. Weir, for their 
of the springs prevents any backlash ed ooihiietendiiien paper, ‘‘ Indicators and Repeaters.” The income of the 
to be obtained in ej ly Dac: » aN ‘ Institution for the year ending December 31, 1931, was 
in either direction of adjustment. Under 1,149/., and the expenditure, 1,036. 








January 13, 1932. The Council awarded a first premium | . 
| estimated as follows :— 


** RODNEY.’’* 

By Professor,,H. 8S. PencELy. 

THE steering gear in these two vessels marked the 
departure, in capital ships for the Royal Navy, from 
the more usual type of screw gear with a long lead of 
shafting from the engine, generally fitted in the engine- 
room, to a self-contained unit situated in the steering 
compartment itself and of electro-hydraulic type. 
Pressure is supplied by Williams-Janney variable 
delivery pumps. Under normal running conditions the 
gear is operated by two pumping units, these together 
being capable of moving the rudder from hard-over to 
hard-over in 30 seconds when the ship is going ahead 
at about 23 knots or astern at about 9 knots. In the 
event of a breakdown in one of the running sets, the 
remaining set could exert the full torque on the rudder- 
head, but the time from hard-over to hard-over would 
be 60 seconds. The adoption of hydraulic steering- 
gear gave a favourable opportunity of obtaining for 
comparison with design estimates, information regard- 
ing the torques to be overcome by the steering engine 
when ship is turning. It was arranged that indicator 
diagrams of the pressures in the hydraulic cylinders 
should be obtained. Pressures in the port aft and 
starboard aft cylinders were plotted in red and blue inks 
to a base of helm angle, the indicator cards being carried 
on a drum revolving with helm. The apparatus worked 
satisfactorily ; it was used during certain trials in 
Nelson and more extensively in Rodney, where the 
experience obtained in the former ship was of value ; 
the results given later apply generally to Rodney trials. 

Design Calculations.—A middle line balanced rudder 
is fitted, the weight being taken on a pintle at about 
half the depth of the rudder. The rudder area is 
360 sq. ft., giving a —— ratio of 55 at a draught of 
30 ft., the length between perpendiculars being 660 ft. 
The mean draught on trials was about 31 ft., corre- 
sponding to an approximate sea-going condition of the 
ship. 

Tn the design stage the torque on the rudder was 


(a) By separate estimates of the pressure on the rudder 
and the position of the centre of pressure. 


* Paper read before the Institution of Naval Architects, 
on Thursday, March 17, 1932. Abridged. 
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(6) By deduction from the results of certain rudder 
model experiments carried out at the Admiralty 
Experiment Tank. , 

Estimates of pressure and centre of pressure were 
made as follows : 

Pressure in pounds given by 


(i) P 1-12 A V* sin @ 
(ii) P = 0-04 A V* @, 
(iii) P 0-038 A V2 a. 


where A = rudder area in sq. ft., V ship's speed in 
ft. per second, @ maximum helm angle in degrees. 
If @ is in circular measure constants in (ii) and 
(iii) become 2-29 and 1-72 respectively. 

In applying (i), the speed for ahead motion was 
increased by 10 per cent. to allow for screw in 

(ii) and (iii) no such increase was made. It is usual 
* when adopting (i) to make an allowance of 10 per cent. 
or more for race, although the addition probably bears 


the 


race ; 
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motion ahead, the leading edge effect being there 
modified by the presence of the stern-post. It may be 
noted that if the rudder in question be considered in 
two parts, the upper portion is approximately square 
and the lower portion is approximately a 1 to 2 rectangle ; 
for the latter shape Froude found the C.P. to be one- 
third the width abaft the leading edge at 35 deg. 

The results of design calculations are given for motion 
ahead and astern in Tables I. and II. Individual 
values are given for pressure and position of the centre 
of pressure, these being then combined to give various 
estimates of torque; torques deduced from model 
experiment data are also given. The estimates vary 
considerably for both ahead and astern motion. 

Trial Results.—Indicator diagrams of pressures in 
the hydraulic cylinders were taken on various occasions 
during sea trials of Rodney, and particularly as 
follows : 

(1) At various ship speeds when turning after com- 


Fig.2. H.M.S “ROONEY. INDICATOR DIAGRAM OF PRESSURES IN HYDRAULIC CYLINDERS. 
SPEED ABOUT 9 KNOTS ASTERN. 
PRESSURES IN TWO AFTER CYLINDERS, 1 1N.- 2100 L8. PER SQ.IN. 


DIAGRAMMATIC PLAN OF CYLINOERS. 
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Fig.5, #.M.S“ROONEV "CIRCLE TRIAL. SPEED AT START 4 KNOTS 
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Fiq.7.. H.M.S.“ROONEY.” CIRCLE TRIAL. SPEED AT START A KNOTS 
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b.Starboard Helm 16° 


a-Port Helm 14° 
100 ! 


om 


10 30 


15 20 
Hel Angle 


Torque Tons-Fe 


25 
(Degrees) . : 
5 7 


3 9 


“ENGINEERING 


§ 
8 


~ 
a 
i) 

o 


_ 


of Time 


Torque Tons Feet 


3s 40 45 0 





helm angle give satisfactory information for the first 
} minute, that is, while helm is being applied. This 
information was supplemented by arranging that the 
pressure gauges on the two after cylinders should be 
read at half-minute intervals on the circle. These 
diagrams and gauge readings appear to give the most 
satisfactory information regarding ahead motion, and 
these are analysed later. 

Steering Trials.—For ahead motion, these show that 
the rudder is not overbalanced at 35 deg., and suggest 
that balance occurs at from 10 deg. to 15 deg. The 
actual pressures in the cylinders appeared to depend 
somewhat on recent previous movements of the steering 
gear. During these trials, the rudder was frequentl 
put to hard-over and back to amidships, &c., with 
little interval of time between each operation. Press 
sures were inclined to “ build up’ in all cylinders, the 
maximum pressure being in excess of that normally 
required to provide the torque on the rudder, this 


Fig.3. 1.M.S.“ROONEY.” TORQUES ON RUDDER 
(NEGLECTING FRICTION) 
aso Stl? PROCEEDING ASTERN AT 9 KNOTS. 
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H.M.S.“RODNEY.” CIRCLE TRIAL. SPEED AT START 23 KNOTS. 
CURVES OF TORQUE ON BASE OF HELM ANGLE & BASE OF TIME. 
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no relation to the actual race existing. 
known as Beaufoy’s, is often used in rudder calculations 
in this country. Various experiments in air and water, 
however, including those of Colonel Beaufoy, have 
shown that for planes of fairly equal dimensions along 
and across the line of motion, the normal force on the 
plane is approximately proportional to the angle from 
0 deg. to 35 deg. inclination. The constant 0-04 
given in formula (ii) represents, for sea-water, a fair 
average of the results of a number of well-known 
experimentalists. Certain model rudder experiments 
carried out at Haslar gave 0-03 as a mean value of the 
constant. The position o° the centre of pressure was 
first estimated by assuming the centre of pressure of a 
rectangular strip to be three-eighths of the width from 
the leading edge. This assumption is a common one 
in rudder calculations ; it agrees, at 53 deg. inclination, 
with M. Joessel’s expression for position of C.P., and 
at 30 deg. with Mr. Froude’s results for a square plate. 

it was considered probable that the leading edge 
effect would be more pronounced than as given by 
the “j rule.” A further estimate of the centre of 
pressure of the rudder was therefore made, assuming 
the centre of pressure of a rectangular strip meeting 

free *’ water to be one-third the width from the leading 
edge; for the portion of the rudder immediately 
behind the stern-post the 3 rule was retained for 
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(9222.0) 
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The helm angles used on these occasions were small and | 
the results obtained do not appear to be very informa- 
tive except to suggest, as expected, that the rudder is 
“ overbalanced ” at small helm angles. 

—Speed, 23 knots Ahead. 


Taste I.-—* Rodney ™ 


Torque, Tons-feet 


Deduced 
from 
Model 
Experiments 


Abaft .P. Abaft 
Axis by 
hand @ Rule, 
0-6 ft 


Pressure c.P 
Axis by 
i Rule, 
1-1 ft 


P 1-12 A Vo sin @ 
(10 per cent. race) 
188 tons 7} 
P = 0-04 A V2 4 (no | Practically 
race) = 340 tons \ 
0-03 A Vo (no | zeTO. 
race) = 255 tons j 


(2) Steering trials. These give the only informa- | 
tion regarding astern torques. 

(3) Cirele trials. On these trials the rudder remains 
at the helm angle applied for some minutes. The | 


indicator diagrams recording pressures on a base of | 
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3 4 S ra 
Time (Muructes) 


Formula (i), pleting runs on the measured mile during speed trials. | being due to considerable pressure existing in the 


“slack cylinders. It is, therefore, considered that 
the circle trial records give more reliable data regarding 
torques during ahead motion, and have the added 


|advantages that the speed can be estimated with 


Taste Il.—*‘ Rodney *’—Speed, 9 knots Astern. 
Torque, Tons-feet. 


Deduced 
from 
Model 


C.P. Abaft 
Axis by 
} Rule, 
6-35 ft 


C.P. Abaft 
Axis by 
£ Rule, 
5-6 ft. 


Pressure 


P 1-42 A V2 sin @ 


Experiments 
= 24 tons .. 
= 0-04 A Vo @ 


52 tons 290 330 | | 280 
P = 0-03 A Vo @ | 
39 tons 220 250 iJ 


130 150 


confidence and that the records are less difficult to 
read. The astern trials were carried out at revolutions 
astern equal to half the maximum revolutions for full 
speed ahead. The astern speed was estimated by 
Dutchman's log; this gave an astern speed of about 
9 knots, or approximately two-fifths maximum speed 
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ahead. Arrangements were made that the rudder 
should be moved from amidships to hard-over, held in 
that position for 5 seconds, and then returned to 
amidships and ship straightened out. Ship then 
proceeded astern to regain speed, and the operations 
were repeated with reverse helm. A typical indicator 
diagram obtained during these trials is given in Fig. 2. 

During astern motion, the rudder is very much over- 
balanced ; the rudder therefore, drives the gear in 
going from amidships, any friction to be overcome 
leading to a reduction of cylinder pressures. On 
return to amidships, the gear has to bring the rudder 
back and also overcome friction. Hence the cylinder 
pressures are greater during this movement. The 
maximum pressures recorded during these trials were 


about 1,300 Ib. per square inch when moving away | 


from amidships, and 1,800 Ib. per square inch when 
being brought back to amidships. From these cards 
curves of effective pressure were plotted on base of 
helm angle and fair curves drawn. From these, and 
neglecting friction, curves of torque on the same base 
were obtained for the two cases, viz. rudder driving 
gear and gear driving rudder. These curves are shown 
in Fig. 3 and the mean curve drawn in. This mean 
curve may be taken to represent the actual torque on 
the rudder, the distance between the two extreme 
curves representing twice the frictional torque at each 
angle. 


Fig.8.H.M.S.“ROONEY.” MOVEMENT OF 
SHIP ON CIRCLE. SPEED AT START # KNOTS. 


80) 








_ 


rn 








al 
> 
> 








7 














ix) 





: 
| 


Movement of C.G.of Ship (Feet). 


~ 
— 





r Time (Mizuites) 
SP A tA Ms Man, 

o 700 200 300 400 500 600 
(e222.F) Time (Seconds) -rxcvernms” 


























Circle Trials —To measure the torque on the redder | 


during motion ahead, measurements of pressures in 
the hydraulic cylinders were taken during circle trials. | 
The following have been considered :— 

(1) Speed of ship, 14 knots at start: (a) 33} deg. 
port helm; (b) 344 deg. starboard helm. 

(2) Speed of ship, 23 knots at start : (a) 334 deg. port | 
helm ; (6) 34} deg. starboard helm. 

(3) Speed of ship, 14 knots at start, and an order 
given for revolutions for 16 knots at same time as the | 
helm order: (a) 14 deg. port helm; (6) 16 deg. star- | 
board helm. } 

The results have been analysed as follows :— 

(1) From amidships to the helm angle applied | 
indicator diagrams of cylinder pressures have been | 
converted to torques, neglecting friction, on a base of 
helm angle. 

(2) Cylinder pressures read from gauges at half- | 
minute intervals during the turn have been converted | 
to torques. These torques are for constant helm angle, | 
but the following points need consideration, viz., 
(2) reduction in ship speed ; (6) drift angle during turn. 

(3) The plotted path of the ship during the turn has | 
been examined in each case and curves of distance | 
moved plotted to a base of time. The slope of these | 
curves gives the speed of the ship at each point of the 
turn. 

(4) The path of the ship was examined in each case 
to form an estimate of the drift angle, although no 
Special precautions were taken during the trials in| 
question to determine this angle accurately. 

The curves of torque on base of helm angle and base 
of time are shown in Figs. 5, 6 and 7, page 414. The | 
following points are noted :— 


¥/ ys J 
. ° 
§ y 
s 
Ty © ~ 
0 100 200 300 400 500 600 aand %| ay 
($222.6.) Time (Seconds) rxcinsenne” ; ad 
Speed of Ship on Circles.—Curves of distance moved | 2,000) = 
on base of time are given in Figs. 8, 9, and 10 annexed. 
The slope of these curves gives the speed of ship at | f 
any point on the circle. It is seen that in each case noses - . 
on speed falls during the first 180 deg. to 225 deg. of / ew Atisncess 
the turn to something like half the original speed, and | a P tft. | Fi Kae t 
5 


[1 (a) and (6) and 2 (a) and (6)) approximately one and Summary of Measured Torque.—The important results 
a half times to twice the maximum torques registered | from the point of view of estimating torques on rudders 
whilst applying helm, and in the case of circles, 3 (a) | are :— 
and (6), a definite positive torque although the helm) (a) Ahead.—With helm angle approximately 35 deg. 
| angle is only about 15 deg. and speeds of 23 and 14 knots, the maximum torques, 
(iii) In the curves of torque plotted to a base of time neglecting friction, are 200 tons-ft. and 75 tons-ft., 
the indicator diagram records occupy only the first | respectively. The torque of 200 tons-ft. at 23 knots 
|} minute of the curves, the time of applying helm | includes the friction in the steering gear, in the stuffing- 
being about 15 seconds in each case. | box at rudder-head, and in the pintle bearing. When 
(iv) The torques on the circles rise to a maximum in | allowance is made for friction the torque on the rudder- 
about one minute and then fall rapidly, maintaining | head at 23 knots becomes about 160 tons-ft., and the 
| a fairly constant value for from 2 to 3 minutes, until | actual torque on the rudder probably about 135 tons-ft. 
circle ends. A mean of the readings with port and | The desired torque on the rudder-head is usually specified 


starboard helms gives the following information:— | when ordering steering gear. It may be noted that 
—_— , the ahead torques are comparatively small, considering 
| oe Maximum Seems | the high pressures on the rudder, the centre of pressure 
Speed | Angle | Torque Maximum a | being near the axis of the rudder. Also that when 
stant, | (Aproxi- pf. & | oa about | calculating ahead torques a small difference in estimat- 
* | mate). in. | ‘| % Minutes. | ing the position of the centre of pressure results in a 

| considerable difference in torque. 
i a | (6) Astern.—With helm angle approximately 35 deg. 
—. —- nee” oes Sngsen. as” ie | and speed 9 knots, the torque on the rudder is 345 tons- 
23 35 100 | 900 75 | ft.; this, with the gear driving the rudder, may repre- 
14 (16) 15 - 75 45 | sent a torque on the rudder-head of 360 tons.-ft. This 


. | condition is the determining one as regards the power 
Presumably, the maximum torque on circle must be | of the steering gear. 

catered for when specifying the power of the steering| Comparison of Measured Torque and Design Esti- 

engine. | mates.—The trial results when compared with the 


Fig.10. H.M.S.“ROONEY" MOVEMENT OF SHIP 
ON CIRCLE. SPEED AT START 14 KNOTS. 


(Aevosurions FOR 16 KNOTS OROERE 
WITH HELM ORDER. 


1g.9. H.M.S.“RODNEY.” MOVEMENT OF 
SHIP ON CIRCLE. SPEED AT START 23 KNOTS. 








$ | 
roe 





: i 


: 
<o. 
rn 


8 
s 





3 
“is 
ae 4) ~<a, 
Pas Nee. 
RS 








& 
3 
eS, 
NS 
Cie 
SS 











Movement of C.G.of Ship (F 
n 
: 
ey 
nN. 
Ko 315° 














Movement of C.G.of Ship (Feet). 
3 
a 
Ra, 






































8 
8 


then remains constant during the remainder of the 0 100-200 10 ~=—600 
circle, the points lying on a definite straight line. A| (3222.m,) Time (Seconds) -rxonmenmo” 


mean of the results for port and starboard helm | 





gives :— | calculated figures given in Tables I and II, suggest 
- - | the following conclusions :— 

When Speed attains Unifor- (i) The use of P = 1-12 A V* sin @ combined with 

; mity. | Average | the # rule for C.P. gives a satisfactory estimate for 

Speed Helm | —_—__— ja | ahead torque, but the formula very much underestimates 

Start. Angle. Angle | Time | | Angle | the torque during astern motion with both positions 
Turned from Speed. | Turn. | of C.P. stated. 

Through. | Start. | (ii) The use of the formula P = 0-04 A V* @ con- 

NT + siderably over-estimates the ahead torque if the C.P. 

Knots. | Deg. | Deg. | Minutes. | Knots. | Deg. is calculated by the § rule, but gives a satisfactory 

14 35 = 4 Bae | 15 estimate with C.P. by the combined } and } rules. 

1418) 7 | 180 | at . P = 0-04 AV? @ and C.P. by the } rule gives the 


nearest estimate to the measured astern torque. 

. (iii) The use of the formula P = 0-03 A V® @ over- 
The rather high mean constant speed (10-1 knots) | estimates the ahead torque if the C.P. is calculated by 

obtained for the circles with initial speed 14 knots | the } rule, but gives a close estimate of the rudder-head 

and revolutions for 16 knots ordered on application | torque with C.P. by the combined ~ and } rules. 

of helm, is due to the high uniform speed attained| The torque astern is underestimated, but it may be 

with port helm, viz., 11} knots ; the plotted results| observed that if the speed astern at half revolutions 

suggest that at the start the speed in this case was | is assumed, as is sometimes done, to be half the ahead 





(i) The curves of torque on base of helm angle are | not less than 16 knots. It is felt that the 10-1 knots | speed (that is, 114 knots instead of 9 knots in the 
unreliable up to 15 deg., and appear to depend on the | should probably read about 9 knots for the conditions | present case), then P = 0-03 A V2 @ used with the 
immediate previous motion of the gear and pressures | specified. The average drift angle during the turn | 4 rule for C.P. will give a torque of about 400 tons-ft., 
existing in the hydraulic cylinders at start of circle.| has been inserted in the table, although, as stated | a safe estimate. 

This suggests that the rudder is practically balanced | previously, no special efforts were made on trials to| It must, of course, be understood that it was not 


for ahead motion at from 10 deg. to 15 deg. 


| obtain this, the circles being plotted from positions of | possible on ship trials to measure the individual 


(ii) On stopping the rudder at the helm angle applied the ship relative to a buoy at intervals of 45 deg. during | elements of pressure on rudder and position of the 
the pressures in the working cylinders rise, giving in | the turn; closer intervals would be needed to obtain | centre of pressure. ‘Torques only could be measured, 
and these are compared with the more or less standard 


the case of the circles with maximum helm angles | reliable values for the drift angle. 
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methods of calculating torques for design purposes. 
Design calculations usually involve individual estimates 
of pressure on rudder and position of the centre of 
pressure, but no attempt can be made here to compare 
these elements of the torque. 

The results suggest that of the formule considered, | 
the best estimates of torque at 35 deg. helm on a 
middle-line balanced rudder of the type fitted in Rodney 
are obtained by the following :— 

(a) Pressure = 0-04 A V* @. 

(6) Centre of pressure :— 

(i) Ahead. The portion of the rudder immediately | 


behind the sternpost to be subject to the } rule ; 
the portion below and meeting free water to the | 
} rule. 
(ii) Astern. Estimated by the } rule. 
The following has been suggested as an alternative | 
to the above : 
(a) Pressure = 0-035 A V* @. 
(6) Centre of pressure :— 
(i) Ahead. The whole rudder by an 0-35 rule. 
(ii) Astern. By an 0-25 rule. 
Applied to Rodney this method gives the following | 
torques : 
\head, 175 tons-ft. 
(stern, 350 tons-ft 
These estimates are moderately close to those | 
obtained by the rules suggested in the preceding | 
paragraph, and are stated to have the advantage that 
the individual components of pressure and leverage 
are in closer agreement with model experiment results. 
Comment on the torques deduced from model experi- | 
ments as compared with the measured ship torques is, | 
perhaps, hardly justifiable. As stated previously, 
model experiments were not carried out on the rudder | 
in question; it is probable, however, that had such | 
experiments been carried out the results would not | 
have differed widely from the deduced figures given. | 
Of more importance, as affecting the comparison of | 
model and full-scale results, are the various factors | 
known to exist in the ship and not, perhaps, strictly 
assimilated in the model. Among these may be noted 
the screw race and wake effect, the loss of speed due 
to use of helm, the loss of effective helm due to drift 
angle and the frictional torque between rudder and | 
rudder-head. Also further information regarding the | 
seale effect as between model and full-scale results 
appears desirable. It is thought that careful analysis | 
of a series of corresponding model and full-scale results 
might enable suitable all-embracing modifying factors 
to be derived, thus enabling model rudder data to be 
sdopted as a reliable basis for predicting the maximum 
rudder-head torque to be expected in the ship at sea. 


TIMBER OF HOME GROWN 


DOUGLAS FIR. 


Dovatas fir is a native of Canada and the United | 
States, plantations of which of any size were not made 
in this country till some 70 years ago. Even at that 
date, each plantation was comparatively small, but 
during the last ten years the Forestry Commission have 
planted some 30,000 acres with it, and the Forest 
Products Research Board recently published a report 
of investigations carried out with the object.of throwing 
light on its structure, seasoning, mechanical and 
working properties, and antiseptic treatment. The | 
enquiry had to be carried out under the disadvantage 
that it was not possible to secure fully-matured trees, 
and it was therefore difficult to estimate the relative | 
value of the faster-grown timber formed in earlier years | 
of the tree’s growth, as compared with that of the | 
slower-grown material formed in later life. There 
was, however, in the available logs, enough of the | 
slower grown and more matured timber to allow 
comparative tests to be carried out between it and 
the more rapidly grown, and the results were sufficient 
to show that, if the trees were allowed to grow to! 
maturity, a greater percentage of better-class timber | 
would become available. 

An investigation of the mechanical and physical 
properties of the timber serves to show the influence | 
on its mechanical properties, both of the locality from 
which it came and of the rate of growth, as well as | 
the relationship of specific gravity to strength. Con- | 
siderable information was also obtained as to the 
shrinkage which accompanies loss of moisture, and 
the relation of moisture content to strength. As 
a result it was found that the green home-grown | 
timber possessed very fair mechanical properties, with, 
however, a clear difference between rapid and slow 
grown, making not less than six or seven rings to| 
the inch as the maximum rate of growth desirable, 
and preferably about 10 rings to the inch. The air 
dried material was found to possess high mechanical 
properties, which rendered it suitable for structural | 
purposes, especially when used as posts or columns. 
Drying also increased the ability of the timber to 
resist shock or impact blows within the limit of pro 


THE 
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| 
| 


| to be very irregular. 
|to a sufficient extent by incising the timber before 


portionality, but slightly lowered its toughness or 
resistance to complete failure. With material derived 
from a particular locality in Scotland, it was found 
that the mechanical properties of the timber as 


| developed by kiln seasoning under a suitable drying 


schedule were quite equal to those produced by air 
seasoning, and the most drastic drying schedule, in 
which the timber was dried in 12 days, did not lower 
the general mechanical strength below that produced 
in two other runs of longer duration. All these runs, 
however, had an appreciable effect on tensile strength 
across the grain, indicating that kiln-seasoned timber 
is more liable to split when, for instance, nailed or 
jointed in any way. This decrease, however, was 
found to be only about 18 per cent. to 20 per cent., as 
compared with air-dried material, indicating that for 


|every four chances of air-seasoned material splitting 


there would be five chances of similar failure in kiln 
seasoned. A comprehensive investigation of the 
suitability of home-grown Douglas fir for use as pit 


| props, as compared with home-grown Scotch pine, 


imported Baltic material, and imported French 
material was carried out. Most of the material was 
tested green, as being the condition in which it is 
usually put into service in the mine, though some of it 


| was partially seasoned before test, and would represent 


the circumstances of material used as permanent 
supports in a dry mine. Appreciable differences in 
strength were found between home-grown material 
derived from different localities, showing in each case 
an increase of strength as the growth was slower, and 
leading to the conclusion that where strength is of 
particular importance, a high mechanical quality of 
timber would be found if the growth were restricted to 
some 10 to 12 rings per inch. No appreciable strength 
differences were found as between different conditions 
of storing during seasoning, which consisted in storing 
in the barked or the unbarked condition, and for 
economic reasons the more rapid seasoning of barked 
logs would probably be decisive. As a whole, it is 
concluded that pit props of home-grown Douglas fir 
have an average strength about the same as that of 
home-grown Scotch pine, and of Baltic and French 
material, while they compare favourably with Scotch 
pine of similar rates of growth. 

Some experiments on the manner in which Douglas 
fir, and a number of other timbers for comparison, 
absorb coal-tar creosote, both by the Bethel and the 
Rueping processes were also carried out. It was 
found easier to treat than larch, and probably a little 
easier than imported Douglas fir, but except when 
well seasoned and in comparatively small dimensions 
it does not absorb creosote readily, and is not nearly as 
easy to treat as Scotch pine, Corsican pine or Silver fir. 
Though satisfactory absorption, as measured by the 
amount absorbed, can be obtained by the usual pressure 
process, the penetration of the preservative is found 
This, however, may be remedied 


treatment, as has been found necessary to the efficient 
creosoting of Douglas fir sleepers obtained from Canada 
and the United States. Similar treatment would also 
be desirable with marine piles. 


Heriot-Watt CoLttece, EpinsureH.—The Governors 
of Heriot-Watt College, Edinburgh, have 
proceed with the erection of the first section of the pro- 
»osed extension of the College, at an estimated cost of 
30,0001. The proposal involves the demolition of dere- 
liet buildings at the rear of the College premises, and will 
enable the street-widening scheme in the Cowgate to 
be undertaken. Accommodation will be provided in 
this first section of the extension for the printing and 
mechanical engineering departments, and it will be 
possible to proceed with the building without disorganis- 
ing the College work. When this first section is com- 
pleted, it is hoped that the remainder of the extension 
which has already been approved by the Governors and 
the Scottish Education Committee, will be proceeded 
The total cost of the extension is estimated to be 
in addition to 35,0001. for equipment. 


with. 
140,0002., 


Automatic Corns Lock.—A very neat and effective 
automatic coin lock, known as the Improved Forward 
Lock, has recently been developed by Messrs. Parker, 
Winder and Achurch, Limited, Broad-street, Birming- 
ham, for which it is claimed that the mechanism cannot 
be jammed by the insertion of a second coin while the 
door is closed from the inside. This is effected by the 
closing of the coin slot after the operating coin has been 
put in, the indicator plate then showing the word 
“* Engaged."’ The door is opened by turning a knob, 
and its closure latches it securely, the coin dropping at 
the same time into the till. Turning the knob from the 
outside will not then work the latch. 
not necessary, though it can be fitted if desired, and is 
withdrawn automatically on turning the knob from the 
inside. This action also changes the indicator and opens 
the coin slot. Special precautions have been taken to 
prevent robbery of the till, all hinges, &c., being elimi- 
nated. The coins can be removed from the till, which in 
the normal pattern holds 240 pennies, while the door is 
locked. A master key provides entrance at any time. 


All the interior parts are made of brass or gun-metal to | 


ensure freedom from rusting. 


decided to} 


An internal bolt is | 


CATALOGUES. 


Gearing.—A useful catalogue of toothed-gear units in 
housings, and of separate pinions and spur and bevel 
wheels, is to hand from Messrs. N. V. tterdamsche 
Ijzer-en Metaalgieterij, Rotterdam. 

lifting and Conveying.—Messrs. J. Pohlig, A.G., 
Cologne, have sent us two interesting catalogues, describ. 
ing their cranes and hoists, runways, bridges, &c., for 
lifting and conveying work. 

Punching and Shearing Machines.—Messrs. Henry Pels 
and Company, Limited, 32, Osnaburgh-street, London, 
N.W.1, have issued a folder illustrating their shearing, 
punching and similar machines for hand and power 
operation. 

Petrol Engines.—We have received a folder from 
Messrs. The Coventry Victor Motor Company, Limited, 
Coventry, illustrating several types of petrol engines for 
land and marine service, including the horizontal opposed- 
cylinder type. 

Woodworking Machinery.—Messrs. Wadkin and Com. 

any, Limited, Leicester, have issued a pamphlet of 
illustrations of their woodworking machines and tools, 
with some new illustrations of the applications and the 
work produced. 

Excavating Machine.—Messrs. Ruston-Bucyrus, Limi- 
ted, Lincoln, are now fitting a new caterpillar mounting 
to their No. 4 half-cubic yard excavator, and have issued 
a circular illustrating and describing the component and 
the cast-steel frame and axle. 

Surveying Instruments.—Messrs. Carl Zeiss (London), 
Limited, 37-41, Mortimer-street, London, W.1, have 
sent us a general catalogue of surveying instruments, 
and descriptive leaflets of precision levels, theodolites, 
telemeters, and tacheometers. 

Electric Motors.—Messrs George Ellison, Limited. 
Perry Barr, Birmingham, have issued a useful little 
ae discussing the protection of electric motors 
rom overload effects, and explaining their ‘“‘ Bantam ” 
circuit breaker and overload relay. 

Tools.—Messrs. Burton, Griffiths and Company, 
Limited, Montgomery-street, Sparkbrook, Birmingham, 
have sent us a number of leaflets containing notes on a 
variety of hand tools, tools used in machines for screwing, 
cutting, reaming, &c., and chucks and tool holders. 

Mobile Cranes.—Messrs. R. H. Neal and Company, 
Limited, Ealing, London, W.5, have issued a catalogue 
with specification of their mobile cranes to lift 2 tons 
at 14 ft. radius and fitted with rail wheel’, road wheels, 
or a caterpillar track, or mounted on a motor lorry. 

Grinding Machine.—A circular illustrating a small 
electrically-driven grinding machine suitable for fixing 
on the bench, lathe, or milling machine, or for use as a 
portable tool, is to hand from Messrs. The Westminster 
Tool and Electric Company, Limited, Putney, London, 
8.W.15. 

Files.—Messrs. Sheffield Steel Products Limited 
Sheffield, have sent us a new list of hand files, machine 
files and rasps arranged under numerous sectional 
headings, with measurements, prices and illustrations 
The Cutler’s Company accept this list as standard for 
international circulation 

Sheet-Metal Work.—An illustrated catalogue of sheet 
and plate work, including tanks, drums, pipes, gas 
holders, chemical plant and vessels, chimney fittings. 
shelving, hoppers, drying ovens, &c., is to hand from 
Messrs. Frederick Braby and Company, Limited, 352 
364, Euston-road, London, N.W.1. 

Cranes.—A catalogue of cranes, battery trucks and 
| battery locomotives recently issued by Messrs. Joseph 

Booth and Brothers, Limited, Rodley, Leeds, shows 
many excellent examples constructed for shipyards, 
workshops, docks, railways, mines, &c. A large amount 
of technical data and general information is given. 

Electrical Apparatus.—We have received a batch oi 
leaflets and circulars from Messrs. The English Electric 
Company, Limited, Queens House, Kingsway, London, 
W.C.2, dealing with alternating-current motors of } h.p 
and } h.p., oil-immersed rotor starters for slipring motors, 
metal-clad compound-filled switchgear, balancers and 
induction regulators. 

Tool-Grinding Machine.—A catalogue dealing specially 
with their universal, or tool and ‘cutter grinding machine 
is to hand from Messrs. The Churchill Machine Tool 
Company, Limited, Broadheath, Manchester. It is a 
motor-driven machine, of heavy construction, built 
in three sizes, with a full equipment of accessory fittings 
| for a very wide range of work. 

Machine Tools.—Messrs. Alfred Herbert, Limited, 
Coventry, have published a pamphlet with views 0! 
their premises, workshops, offices, and machinery, giving 
historical and descriptive notes, and making a very striking 
record. We have also received a copy of their Coventry 
die-head booklet printed in Russian, this being the eighth 
language in which the booklet has been issued. 

Special Steels —Messrs. English Steel Corporation. 
Limited, Sheffield, have issued a catalogue and folder 
giving full particulars of the uses and properties o! 
their ‘‘ Immaculate ” stainless and heat resisting steels 
Nos. J, 2, and 7; together with directions for working 
j}and heat treatment of the steels and illustrations ©! 
| machine parts, utensils, cutlery, &c., made from them 
| Petrol Engines.—Messrs. Petters, Limited, Yeovil, have 
produced a new small power unit which is described in 4 
| circular recently to hand. It is a 4-h.p. petrol engine, 
| of the four-stroke type, with horizontal opposed cylinders 
and air cooling. The driving pulley is on the half-spee¢ 
|shaft and a dynamo or other machine may be «ire 
coupled to the crankshaft. It weighs only 2 cwt., an 
occupies about 2 cub. ft. 
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MEASUREMENT OF ANGULAR 
STRAINS DURING THE TWISTING 
OF CYLINDRICAL SPECIMENS. 

By C. E. Lararp, M.Inst.C.E., M.1I.Mech.E. 

A CONSIDERABLE amount of experimental work 


carried out by the author on the behaviour of | diameter specimens. 
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| 
|mum torque for destruction. This type of instru- 


| ment was used for testing moderately large and very 
| large torsion specimens up to 3-in. diameter and over. 
| (2) A handy laboratory torsionmeter for measur- 
ing angles of torsion through both elastic and plastic 
|stages during the testing of small and moderate 
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Fie. 5. 


ductile material during twisting to destruction 





Fre. 6. 


| to time. 


| Both the above instruments were designed and | 


should be capable of being used (without removal) 
to measure angles of torsion in either direction 
during the elastic and viscous stages of a test. For 
the latter stage it is important that it should be pos- 
sible for the scale divisions for the angles of torsion 
to be quickly observed. (d@) The microscope should 
have three adjustments so as to focus the scale in the 


Fig.4. 














eye-piece on the main scale properly. (e) It should 
not be necessary to touch any part of the instrument 
until after the elastic and transition stages. (f) The 
frame work of the instrument with all attachments 
should be sufficiently rigid and in static balance for 
any angular position of the combination. 

The two instruments referred to in paragraphs (1) 
and (2) above practically satisfy all these require- 
ments, except that the larger instrument is able to 
indicate, owing to its more finely divided scale, 
smaller increments in the angles of torsion than the 
smaller one. 

High Precision Torsionmeter.—The larger of the 
two instruments designed by the author was made 
in the Materials Laboratory and Workshop at the 
Northampton Institute, Clerkenwell, excepting the 
scales and microscope, which were made by Messrs. 
E. R. Watts and Sons, of Camberwell. Fig. 1 is a re- 
production from a photograph of the instrument 
mounted on a torsion specimen in gauge points 
8 in. apart. Line sketches of the combination are 
also given in Fig. 2, Fig. 3, and Fig. 4. Substantial 
cast-iron rings or bosses B,, B, are each provided 
with three steel screws at 120 deg. apart, and the 
points of the screws, which are conical and hardened, 


| register in centre-punch indentations on the test 


specimen C. Lock-nuts are provided: to avoid any 
slackness of the instrument on the specimen during 
the earlier stages of a torsion test. It should be 
noted that during the plastic stage, owing to oval 
elongation of the centre-punch marks, the instru- 
ment becomes a little slack on the specimen, and it 
is necessary to tighten up the three screws from time 
The author is overcoming this defect by 
means of a special device which always maintains 


required the use throughout each test of an accurate | constructed so that they could be used for reverse | the screws in tight contact with the specimen. 


instrument for measuring angles of twist corre- 
‘ponding to the increasing twisting moments. For 
this purpose he designed two instruments :— 

(1) A High Precision Torsionmeter for measuring 
very small increments of angular strain throughout 


| torsion tests. Before designing these instruments the | 
| author formulated the following requirements as the | 
|essential features of a good instrument :—{a) The | 


| instrument should be suitable for specimens of diff- | 


|erent diameters. (6) It should possess a high degree 


Steel frames, F', made up of right angle section, are 
built up and fixed to the rings B, and B,,,and to 
steel tubes T, and T,, the extremities of the tubes 
carrying, respectively, a microscope M and a carrier 
for the silver scale SS. Balance weights W, and 


the so-called elastic period and up to and well | of scale accuracy, so that the combination of seale|W, are fixed, one in each frame for statical 
beyond the normal yield point, and also for measuring | and microscope would enable very small increments | equilibrium for any position of the centre line 





the large plastic or viscous strains up to the maxi- | of elastic and plastic strains to be observed. (c) It; YY during rotation. To one of the frames’‘is 
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Gxed « large aluminium circle AA, divided com- EARTHQUAKE MOTION IN INSTITUTION OF NAVAL 
pletely round the circumference of the face into ARCHITECTS 


degrees and fifths of a degree. Fig. 2 indicates a 
pointer, P, fixed to one frame in position over the 
aluminium circle on the other scale. The angles of 
torsion during the plastic stage are easily read for 
either a rapid rate or for a slow rate of twisting. 


By Cuartes Davison, Se.D., F.G.S. 

Ir has long been known that earthquakes are | THe Proeress or Moror Surppra. 
felt — lees —s in tunnels — on art In concluding our account of the spring meeting 
ground above them. For instance, in the central) of the Institution of Naval Architects, we have now 


RAILWAY TUNNELS. 
(Concluded from page 395.) 





area of the Riviera earthquake of 1887, the shock 
was either very weak or not felt at all in the tunnels 
|of the Nice to Genoa railway, and not one of the 
tunnels was in any way damaged. The same 
is attached to the other as indicated in Figs, 2, 3| comparative immunity was noticed in Japanese 
and 4. The silver scale is divided up in degrees | tunnels during the great earthquake of September I, 
and minutes of arc for 15 deg. on each side of the | 1923, and, more recently, during the earthquake on 


For reading strains in both directions of twisting 
during the elastic periods, and well beyond, a 
special silver scale SS is mounted on one of the 
frames and a microscope M with three adjustments 





wro. A scale in the eye piece of the microscope | November 26, 1930, in the Idu peninsula, After | 


is divided into 10 divisions. Small angular strains | the latter earthquake, some interesting observations 
to ,\,th of a degree, and even less, can be quickly | were made by Mr. N. Nasu of the Earthquake 
observed. Messrs. E. R. Watts and Sons are to be| Research Institute at Tokyo,* on the relative 
congratulated on having produced to meet the intensities of the stronger after-shocks on the 
author's requirements a scale reading to such a| surface and in a tunnel immediately below. 

high degree of accuracy. The Tanna tunnel was begun in July, 1918, in 
| order to shorten the main line from Tokyo to Kobe. 


| to deal with the proceedings on Friday, March 18. 
| At the morning meeting, after formal business had 
| been transacted, the President called upon Mr. A. C, 
| Hardy to read his paper entitled ‘“‘ Notes on the 
| Progress of Motor Shipping to Date.” An abstract 
| of this paper will be found on page 444 of our present 
| issue. 

| In opening the discussion, Sir John Biles said 
| that the relative positions of the steam and motor. 
|ship had changed somewhat during the last two or 
| three years, owing to the alterations that had taken 
| place in the price of oil. The question they had 
| to consider might be divided into two parts, viz., 
whether the oil engine was inherently more econo- 
mical than the steam engine, and the effect of the 


The author’s experiments have shown that the | 
vague recorded limit of proportionality in the very | It passes through the mountain range that runs} price of oil on the economy of operation of motor 


gradual transition period becomes lower with in- | down the axis of the Idu peninsula lying to the | ships. Either oil or coal could be used in steam 
creasing accuracy of the instrument used for deter- | west of Sagami Bay. The total length of the tunnel | ships, as their relative prices dictated. The same 
mining minute elastic strains. If the instrument| Will be 8,536 yards. At the time of the destructive | alternative was not possible on Diesel ships. Table 
is properly set before the beginning of a test it will | earthquake of November 26, 1930, the boring from | VII of the paper comparing steam and motor tramps 
not be necessary to touch any part of it until well| the eastern entrance had advanced 3,663 yards,/was the only section of the paper which gave 
and that from the western entrance 3,991 yards, |any information regarding relative fuel consump- 
leaving about 882 yards to be finished. The | tion. This showed that the steam ship cost 3,123i., 
western portion had just crossed the Tanna fault, | and the Diesel engine ship 3,371U. for a given trip 
long which a marked dislocation occurred with the | so that the latter was the more expensive. He also 
The tunnel itself was shifted | noticed that while the steamship consumed 2} tons 


into the stage of viscous flow. 

The Handy Laboratory Torsionmeter.—This instru- 
ment satisfies most of the requirements given in (a) | 
to (f) in paragraph (2), and can be used for reverse | 4 


torsion tests. It was manufactured by Messrs. E. | earthquake of 1930. 

R. Watts and Sons from the sketches and specifica- | laterally, _ the western side moving as much as | of coal per day in port, the motorship only con- 
tion supplied by the author. Fig. 5 represents the |7 ft. 104 in. to the south. Except for a few cracks | sumed } ton. There was some error and some 
two parts of the instrument mounted on a specimen | in the walls, this was the only damage sustained in | room for improvement in these figures. As regards 
} in. in diameter, and Fig. 6 is a reproduction from the tunnel. In the village of Karuizawa, imme-| running expenses, these were put down as 28). 
& photograph showing the specimen and instrument | diately over the tunnel, 55 per cent. of the houses| per day for the steamship, and 30/. per day for 
fixed in position in a small testing machine, supplied | were thrown down, while in two other villages, | the motorship, but he would like to know how these 
by Messrs. W. and T. Avery, Limited, to meet the | Tanna and Hata, close to the fault-line, 40 per cent. | sums were made up, as he should have thought the 


author’s requirements for variable speed in either | of the houses were destroyed. | difference would have been greater. Supposing them 
to be correct, however, the question then arose 


direction of twisting. With additional resistances the| In order to study the after-shocks of the Idu| 
author has arranged so that the large hand wheel | earthquake, observations were made with seismo-| whether sufficient profit was earned to compensate 
attached to the worm spindle for actuating the strain- | graphs at four places—Ito, Aziro, Tanna and Hiyo-/|for the lack of ability to use coal instead of oil, 
ing wheel can be rotated from a mere creeping} kawa. Two others were installed, one in the tunnel, | when to do so would be more economical. Sir John 
angular velocity to the maximum speed given by the | near the inner end of the western portion and the|also asked for an explanation of the efficiencies 
motor. The holed plate on the left of Fig. 5 has a| other on the surface 525 ft. vertically above it, both | of 100-7 per cent. and 107-35 per cent. given on 
silver scale completely round the circumference instruments having been previously tested side by | page 15 of the paper. Mr. Hardy, he added, had said 
divided throughout into degrees and twentieths of| side and found to give identical results. The} that although tonnage production figures for the 
degrees. The plate is attached to the specimen by | observations were begun on January 15, and by | world were exceedingly low, those for motor shipping 
means of a V grip on one side and a conical pointed | the end of June more than 100 shocks had been | appeared to be holding their proportionate position. 
sorew on the other side. | recorded, of which 14 were strong or moderately | ‘I his did not seem to be born out by the figures 
A similar means of attachment is incorporated | strong. The comparison of the diagrams obtained | given in Table IV, which showed that while between 
in the hollow bracket on the right in Fig. 5, carrying for these earthquakes showed that the movements | September 30, 1930 and September 30, 1931, the 
the microscope. A scale in the eye-piece of the | of the surface of the ground were usually greater | tonnage of steamers under construction had fallen 
microscope divided into 10 equal divisions enables | than those in the tunnel. The inequality, however, | from 999,634 to 752,680, that of motorships had 
angular strains accurate to ,! varied with the period of their vibrations. With | decreased from 1,559,334 to 776,431. 


sigth of a degree to be | led | ; ] 
directly observed. ‘The lower part of the illustra-| rapid vibrations, it was much larger than with slow| Mr. A. L, Ayre said that as a shipbuilder, he was 
tion, Fig. 5, shows a double saddle jig which is used 











ones. If the period of the vibrations was less than | not greatly concerned with what type of engine was 

for setting the holed plate carrying the scale and the | one second, the amplitude of the vibrations above | used. He noticed, however, that the tramp 

microscope bracket in position on the test specimen. | ground was always more than twice that below ; 

in one earthquake with periods of 0-3 second, it was 

4-8 times as great. On the other hand, with very 

5 seconds, the amplitudes at 

both stations were practically equal, and, in one 
earthquake, slightly less above ground. 

It should be noticed that the rock is of the same 
nature and compactness in the tunnel as at the 
surface above, so that the difference in the intensity 
of the earthquake motion must be ascribed to its 
decrease as the depth increases. In some of the 
earthquake diagrams obtained on the surface, quick 
vibrations, with a period of less than 1 second, were 
superposed on slow vibrations. In those obtained 
in the tunnel, the quick vibrations were largely 
suppressed. As two Japanese seismologists, Pro- 
fessors Sekiya and Omori, had shown more than 
40 years ago, it is the loss of these ripples that 
makes the earthquake vibrations on the surface so 
much more strongly felt than those at the bottom 
of a pit 18 ft. in depth. 


This jig engages with a rebated or grooved pulley on 
the right of the holed plate and a corresponding 
pulley on the left (as seen) of the bracket. When 
the instrument is correctly set in position, the jig 
is removed. 





Tas Marxine os [mportep Drawino INsTRUMENTS.— 
The Board of Trade have referred to the Standing Com- 
mittee an application for an Order-in-Council to require 
the marking with an indication of origin of imported 
drawing compasses, ruling and drawing pens, protractors, 

i rules, and other mathematical and drawing 
instruments. A public inquiry will eventually be held, 
and persons who desire to oppose the pro 1 should 
communicate with the Secretary, Mr. E. W. Reardon, 
at the Board of Trade Offices, Great George-street, 
London, 8.W.1, not later than April 23. 





Non-Stor Freiest S#rvices.—On e 382 ante, 
we stated that the Great Western way Company 
claimed to hold the record for the longest non-stop | 
freight express in Great Britain. We now rn that the 
London, Midland and Scottish Railw Company claim 
this record, as their 7.45 p.m. express freight train from 
Camden, London, to Edge Hill, Liverpool, covers the 
191 miles between these centres without an intermediate 
stop. Furthermore, two other non-stop journeys, of 
pate length than that of the Great Western Railway 
rom Acton to Taunton (1524 miles), are, we are informed, 
made daily by London, Midland and Scottish freight 
expresses. These are from Crewe to Broad-street, 
London, 1623 miles, and from Camden, London, to 
Crewe, 153} miles. 


| long periods of 4 or 





Tue Propuction or Copper mv Canapa.—Although 
the Canadian copper production for 1931, namely, 
290,581,000 Ib., declined by only 4 per cent. from the 
1930 output (303,478,000 tb), the value of the 1931 

roduction, namely 23,772,000 dollars, was 37 per cent. 

low that of the corresponding figure for 1930. 








* Barthq. Res. Inst. Bull., vol. ix, 1931, pages 454-472. 


steamer referred to in Table VII was a high capital 
cost ship, equipped with an exhaust turbine and 
other complications. Shipowners, while they liked 
economy above all things, desired simplicity, and 
|some had even forbidden the use of superheat for 
that reason. With the plain triple-expansion engine 
it was possible to take an 8,000-ton cargo steamer 
to the River Plate and back for less than 1,000 tons 
of coal, including all port work. That was the 
sort of ship which should be compared with a motor- 
ship. Speed did not always pay, and for speeds 
of only 9 knots, the Diesel could not compete with 
the steam engine under the conditions he had 
mentioned. 

Mr. S. S. Cook said it was absurd to put a claim for 
an efficiency of over 100 per cent. before a serious 
| institution, though to most of them it would be 
| clear what the author meant. Mr. Hardy had set 

up a fuel coefficient of 64,000 as a standard of 
| perfection, and the results, given for voyages between 
| Fremantle and Dunkirk and Melbourne and Dun- 
kirk, worked out at 0-7 per cent. and 7-35 per cent., 
| respectively, above this arbitrary level. To call 
| this efficiency was, however, a misuse of the word, 
which, besides being meaningless, might be mis- 
|leading. Under the heading “ Voyage Performance 
of a Typical Motor Liner,” in his paper, the author 
had contrasted a motor liner with a fuel coefficient 
of 88,120, with similar liners propelled by steam. 
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This motor ship was stated to have a fuel con- | 


sumption of 58 tons per day for all purposes. But 
this was grossly understated. Taking a figure of 
0-39 lb. per brake horse-power, the consumption 


would be 75-2 tons per day at 18,000 shaft horse- | 
power, while on reducing the power to 16,200 brake | 


horse-power, to agree with the author's figure for the 
actual revolutions, 130-5 r.p.m., it would be 68-4 


and tendencies, which were not clear to those 
more closely connected, with the work. He had not 
mentioned the capital cost of the motor ship used 
in his comparison, as he had not been able to obtain 
the corresponding figure for the steamship. 


MECHANICAL ErFicrency oF Om ENGINEs. 
| The next paper, by Mr. E. Wilding, C.B.E., was 


tons. This, however, was for propulsion only. To | entitled ‘“‘ Note on the Presentation of the Mechani- 
obtain the consumption for all purposes not less than | cal Efficiency in Marine Oil Engines.”” An abstract 
0-05 lb. per brake horse-power must be added,|of the paper will be found on page 441 of our 


making 0-44 lb. per brake horse-power and 76-5 tons 
per day at 16,200 brake horse-power. The fuel co- 
efficient was, therefore, 67,000 and not 88,120. The 
fuel coefficient of the Empress of Japan was 55,000, 
so that it would be seen that when fuel prices were 
taken into account, the comparison was in favour 
of the steam vessel. This advantage increased 
when allowance was made for the difference in first 
cost. In the comparisons made in the paper, nothing 
was said about the difference in the weight of the 
machinery, and the fact that difference in dead- 
weight did not always represent increased weight of 
revenue-carrying cargo had been overlooked. 


Mr. J. Dubois, referring to the list of motor-ships | 


belonging to various nations given in the paper, 
thought that the first two-stroke double-acting 
engined ships should have been mentioned, as this 
type of propelling machinery ushered in a new 
epoch. These ships were of German origin, and 
included the Magdeburg (1925) and the St. Louis 
and Milwaukee (1929), both the latter having gear 
transmission. The Augustus (1927) should have 
been included under the heading of Italy, as this 
was the largest motorship afloat. Of the 161 
German motorships, with an aggregate gross 
tonnage of 547,116, seventeen, with a gross tonnage 


present issue. 

The discussion was opened by Professor C. J. 
Hawkes, who stated that he had been for many 
| years a critic of indicated horse power as a real 
|measure of power for oil engines, and had, as a 
| member of the Marine Oil Engines Trials Committee, 
|doubts of the accuracy of some of the results for 
'this reason. In certain cases, discrepancies were 
|certainly due to the setting of the indicators, and 
lin one set of tests it was impossible to accept the 
|indicated horse power figures at 25 per cent. full 
\load. The diagrams in the paper plotted from the 
| six reports of the Trials Committee, were interesting. 


He would expect the ome. to be a straight line, 





2 and 6 sloped in the reverse direction from the 
others. There was one point that might be men- 
tioned, which was that with a supercharged engine 
the pumping loss changed with the power. 

Mr. J. F. Petree, then read a communication 
from Mr. C. W. J. Taffs, stating that he had recently 
investigated the mechanical efficiency of the engines 
tested by the Marine Oil Engines Trials Committee, 
in a way somewhat similar to that described in the 

aper. The author had determined a set of friction 





but it was puzzling to find that the lines for Reports | ;,, 


of 156,000, were equipped with two-stroke double- pase for an engine by subtracting the brake 
acting engines. In other words, 10 per cent. of the horse-power from the corresponding indicated 
ships by number and 27 per cent. by tonnage were | horse-power and dividing by the common revolutions 
so fitted. This was a remarkable result, seeing| per minute. Such a friction remainder, divided 
that this type of engine was only introduced in| by 2x, was the torque required to overcome the 
1927. In Japan, 75 per cent. of the motorships | frictional resistance of the engine, including the 
commissioned during the past few years also carried | torque necessary for turning such auxiliaries as the 
these engines. With the same piston speed, | engine air-compressor. This friction remainder, in 
pressure and crosshead design, the double acting | the form of torque, could readily be converted into 
two-stroke engine was, in fact, superior to any other | an equivalent pressure on the pistons and he sub- 
type as regards weight and volume, and he was | mitted that, as a basis of comparison, the author 
convinced was applicable to all the types of ships | might with advantage have made a further step 
enumerated in the list of suitable ship types in the | and expressed the friction remainder in that way. 
paper. In plotting the ratio of mean indicated pressure to 
Professor C. J. Hawkes remarked that, in the| mixture strength, to a base of mixture strength, 
past, the oil engine had suffered more from its | using the mean indicated pressures recorded in the 
friends than from its enemies, though this might not |Committee’s Reports, it would be found that, 
hold good after that meeting. He thought that | whereas some of the engines showed a maximum 
the difficulties in the early days had been due to|for the curves, others showed a minimum, a 
the Diesel being more sensitive than the steam| phenomenon which could not be interpreted 
engine and requiring a more highly-skilled technical | physically. 
staff for its maintenance. He wondered why the| A mode of correcting the mean indicated pressure 
author had excluded the four-stroke double-acting | had then been sought. Instead of ascertaining a 
engine from the comparison of suitable ship types. | friction remainder, which included the torque to 








Mr. Robert Sulzer agreed with Mr. Dubois that 
the two-stroke double-acting engine had many 
merits, especially for large outputs. A very careful 
examination of the advantages and disadvantages 
of single and double-acting engines had been made 
by those responsible for selecting the engines for 
the new Belgian cross-channel ships. Although 
there were many arguments in favour of the latter, 
single-acting units had been chosen because it was 
necessary, in this case, to have a fairly high-speed 
engine and direct connection between it and the 
Propeller. For an output of 6,500 shaft horse-power 
and a speed of 258 r.p.m., comparisons showed that 
the single-acting engine required a lower engine 
room, had a higher piston speed, and gave a better 
mechanical efficiency. The result was that those 
who had at first favoured the double-acting engine 
were in the end converted to the single-acting. It 
must be insisted, however, that no engine could be 
definitely said to be suitable for use above or below 
® certain speed. All types had their advantages 
and disadvantages, and each case must be con- 
sidered on its merits. 

_Mr. A. C. Hardy, in a brief reply, said that neither 
oil engines, nor their protagonists, had been received 
with much sympathy that morning. He had, 
however, endeavoured to present the matter as he 
“@w it. An outside observer often perceived trends 


{turn the auxiliaries, as done in the paper, he had 
‘ascertained the purely mechanical friction of the 
engines and had expressed it as a pressure referred 
‘to the pistons. In the case of the two-stroke cycle 
engines, the figure was 8 lb. per square inch, and 
|for the four-stroke cycle engines it was 16 lb. per 
square inch. Using these values of the pressure 
‘equivalent of the mechanical friction, figures 
corresponding to the indicated horse-power and 
| the mean indicated pressure were computed. The 
|corrected mechanical efficiency curves thus con- 
| stituted for each of the six engines concerned, were 
| much better than those recorded in the Reports. 
Moreover, when the indicated pressures, thus 
corrected, were divided by the appropriate mixture 
strengths, the curves which previously showed 
minima conformed to what only was possible and 
showed maxima. Although the internal resistance 
of an engine increased with the load on the engine, 
he would hesitate to derive anything more com- 
plicated than a simple arithmetic mean from the 
straight-line friction remainders shown in Mr. 
Wilding’s figures dealing with the Report engines. 

The Secretary then read a communication from 
Mr. G. S. Baker, who said that he had met with the 
same difficulties as the author in getting an accurate 
record of indicated horse-power and had, therefore, 
concentrated on the direct measurement of shaft 





horse-power for oil engines. He had not attempted 
to use Froude’s friction remainder analysis and 
was indebted to Mr. Wilding for drawing attention 
to its possibilities. There was another method of 
selecting the probably correct data, i.e., to work out 
the effect of small errors in any measurement upon 
other allied data. A screw was a mathematical 
instrument, and in its absorption of power and 
delivery of thrust obeyed certain broad laws. 
The method may be attributed to R. E. Froude, and 
may, or may not, have been published. Some 
equations, however, taken from an old note book 
gave the variation of torque, revolutions, &c., 
necessary to balance given small variations in 
power. These were worth repeating. Even with 
Mr. Wilding’s proposed method there would be 
discrepancies in trial data, and these equations 
would enable a definite choice to be made in some 
cases. 

If dy, My Py» Vy» YZ» were small positive changes 
in diameter D, revolutions N, pitch ratio p, velocity 
through wake water V, and torque Q, the fractional 


change of > =n,—v,=a. Thefractiona change 


op nm, —3%, +9, =. Fractional change 
_ 1 
Thus, if torque be varied in adjusting a frictional 
remainder diagram, its immediate effect upon the 
SHP SHP 
factors —;- and —y; 
were desired not to alter these, the necessary changes 
in both revolutions and s to maintain them 
could be obtained. Though Mr. Wilding was, no 
doubt, well aware of these equations, it was thought 
that as they were of equal importance from a 
general analysis point of view, their repetition 
might help to balance the detailed consideration 
given to the consideration of the power term only. 

The Secretary next read a communication sub- 
mitted by Mr. R. J. Butler, who first pointed out 
that the irregularity of the points in one of Mr. 
Wilding’s figures, which had led to the development 
of his method of presentation of mechanical! efficiency 
described in the paper, was probably due to defects 
in the brake used in the shop tests, a hydraulic 
brake being likely to give unreliable readings in 
the lower range of power, especially if it had been 
designed for higher power engines than that tested. 
There did not seem to be any justification for assum- 
ing that the friction remainder when plotted against 
ae would be a straight line for a Diesel engine, 
any more than for a steam engine, and this was 
confirmed by the graphs plotted for the Report 
engines, where, although the fair line through the 
plotted points appeared to be straight, in no case 
was it horizontal. The line sloping downwards 
to the right in some of the graphs was no doubt 
caused by brake inaccuracies, as it was difficult 
to see that an increase in the mean effective pressure 
in the cylinders could actually reduce the frictional 
torque from that which must necessarily be expended 
to overcome motion at zero or the low revolutions. 
That was what the downward slope to the right 
in the figures in question indicated. 

The suggestion that the lubricating oil might be 
less viscous when the engine was on full load was 
not very likely to be the cause of the results obtained, 
as the difference was usually only a matter of a 
degree or two after the oil had passed through the 
cooler. Unless, therefore, the factor K was not 
uniform throughout the range, a series of trials 
was still necessary to ascertain its variation, so that 
the ordinary efficiency curve, which did not present 
@ pictorial representation of the waste of power, 
would appear to give a more graphic representation 
of the condition of affairs than a straight line. 
Mr. Wilding’s method did, however, offer a ready 
means of analysis of trial results of oil-engined 
vessels and facilitated the elimination of indicated 
powers which were open to suspicion. This method 
had been applied to results obtained from very 
fast-running engines and had, in all cases, shown that 
a straight line sloping upwards to the right very 
fairly represented the recorded figures. 

Mr. Wilding in his reply, said that he 
with Professor Hawkes as to the lack of reliability 


was obtainable, or if it 





in oil-engine indicated horse-power figures, but as 
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a rule they were all that were obtainable. His 
experience with torsionmeter readings had not been 
encouraging. Brake tests for horse-power in the 
shops were probably the most reliable for oil- 
engines. Mr. Baker's suggested method had been 
tried and had avoided much heavy mathematical 
work in a trial. 


Furst ConsuMrrion OF AUXILIARIES. 


The next paper, by Mr. W. H. Dilworth, was 
entitled ‘“‘ Fuel Consumption of Steam-Driven 
Auxiliaries in Diesel-Engined Tankers, Showing the 
Reduction Obtained by the Use of Exhaust Gases.” 
After stating that the actual fuel consumption 
of modern Diesel engines was usually between 
0-40 Ib. and 0-42 Ib. per brake horse-power-hour, 
the author pointed out the maximum differences in 
consumption between any two types of engines 
of about 2,700 brake horse power would not exceed 
about 0-5 tons per day. The fuel consumption for 
the main engines could not be materially reduced 
during normal operation at sea, and attention 
could, therefore, be confined to the consumption of 
the auxiliaries. A table was given dealing with a 
fleet of Diesel-engined tankers of approximately 
equal deadweight capacity, fitted with duplicate 
propelling machinery and steam-driven auxiliaries. 
The first vessel shown was of 10,900 tons dead- 
weight capacity, and was fitted with engines 
developing a total of 2,900 brake horse power. The 
auxiliary machinery actually in use at sea consisted 
of a 10-kw. steam-driven dynamo, a steam-driven 
circulating-pump, a lubricating oil-pump, a feed- 
pump, a steering-engine and the usual oil-feed 
installation for the boilers. Two oil-fired boilers 
were installed, either being capable of supplying 
the whole of the steam required under normal sea 
conditions at a pressure of 110 lb. per square inch. 
The results from this vessel, over a period of 329 
days’ trading, showed the main engines to have 


developed an average of 3,037 indicated horse- | 


power on a daily consumption of 9-77 tons, whereas 
the auxiliary consumption averaged 4-61 tons per 
day. It was decided to instal an exhaust gas boiler 
of the vertical type, utilising the exhaust from both 
main engines. Although not able to generate the 
whole of the steam required by the auxiliaries, the 
boiler enabled the auxiliary consumption to be 
reduced by 1-5 tons per day. 

Two vessels, each of 12,820 tons deadweight 
capacity, were under construction when the vessel 
already referred to was completed, and it was 
decided to modify the auxiliary machinery arrange- 
ments on these vessels. The whole machinery was 
a duplicate of that fitted to the first vessel, and it 
was decided to instal the boilers on the ‘tween- 
deck level instead of at the bottom platform level. 
They could then be supplied with the m.in engine 
exhaust gases, thus doing away with the necessity 
for a special boiler. Each boiler had two furnaces, 
with 2,400 sq. ft. of heating surface. A special 
front was fitted to each boiler enabling either fuel- 
oil or exhaust gas to be used on any furnace. It 
was found that the exhaust gases alone would not 
generate the whole of the steam required for the 
auxiliaries, continuous oil-firing of one furnace 
being necessary. During a period of 320 days, the 
average main engine consumption was 10-75 
tons per day, and the auxiliary consumption 
averaged 2-32 tons per day. The reduction in 
auxiliary consumption as compared with the first 
vessel, therefore, amounted to 2-29 tons per day. 
During the construction of two further vessels, 
each of 13,000 tons deadweight capacity, it was 
decided to install a three-furnace boiler in place of 
one of the two-furnace boilers. ‘Ihe exhaust gases 
were arranged to pass through the wing furnaces, 
leaving the central furnace to be oil-fired. The 
two-furnace boiler was arranged for oil-firing only, 
and was intended as a standby. ‘The engine-room 
auxiliaries, with the exception of the dynamos, were 
arranged to operate with 140 Ib. per square inch 
steam pressure, instead of 100 lb. per square inch 
as on the previous vessels, Other minor alterations 
were made, and the results were sufficiently 
encouraging to justify further steps in the search for 
economy. In the next vessel, the working pressure 
for the auxiliaries was raised to 160 lb. per square 
inch, compound dynamo engines were installed, 


|eould be seen. 


together with electric steering gear. The circulating- 
water and lubricating-oil pumps were arranged to be 
driven by the main engines. It was found that in 
this vessel, ample steam power was generated by the 
exhaust gases only. The author described the 
results of similar alterations on a number of further 
vessels, and reached the conclusion that the annual 
saving, accruing from the use of the exhaust gases 
as described, more than covered the cost of the 


/mecessary alterations to the auxiliary machinery 


installation, and in addition, the initial cost of the 
installation was less than that of a vessel fitted with 
Diesel generators and electrically-driven auxiliaries. 
There was no discussion on this paper. 

Tue Errect or TEMPERATURE ON SKIN FRICTION. 

The last paper on the programme for the meeting 
was one by Mr. J. H. Lamble, bearing the title 
‘“* Experimental Investigation upon the Effect of 
Temperature on the Skin Friction Resistance of a 
Flat Plate Immersed in a Turbulent Stream.”’ It was 
read in abstract by the author at the final session 
on Friday afternoon, March 18. 

We hope to give an abstract of this paper in a 
subsequent issue of ENGINEERING, but may now 
explain that the experiments were made on a brass 
plate, 48 in. long, 7-7 in. wide, and 0-125 in. thick, 
and streamlined on all edges, supported in a channel 
through which water at different temperatures 
was run. The nature of the flow of water was 
entirely turbulent, and was similar in character to 
that obtained in wind channels used for aero- 
nautical work. The results were given in the form 
of diagrams in the paper, which also included an 
investigation into the distribution of velocity in 
the wake of a flat-plate along its length at its 
mid depth. 

Dr. J. Tutin, the first speaker, said the paper 
served to show what valuable data could be obtained 
from small tanks. In particular, propeller experi- 
ments in the open could be carried out in circulation 
tanks, and he had no doubt that this would be done 
almost exclusively. He asked the author to explain 
exactly what he meant by a statement in the paper 
to the effect that the flow of water was initially 
turbulent and was confined to a small range of 
Reynolds’ numbers lying below the critical speeds 
for turbulent flow. 

Dr. G. Kempf, who followed, said he was interested 
in the author's explanation of the difference between 
his experimental results and the formule of Lees 
and Telfer, and thought it of sufficient importance 
to be checked by some additional experiments with 
curved surfaces. It would, of course, be difficult 
to find an arrangement entirely free from objections, 
but the experiments might throw some light on the 
problem of the influence of curvature, which had 
been brought forward in shipbuilding, particularly 
by Dr. Telter, in connection with corrugated ships. 
In Germany, it was customary to calculate the 
influence of temperature according to the results 
of different experiments, which gave, in general, an 
increase of 1-5 per cent. for a temperature increase 
of 10 deg. F., since no information as to the differ- 
ences between flat and curved surfaces in this 
respect was available. 

Mr. Hamilton Martin inquired if the vibratory 
motions which might be caused by turbulence in 
any of the directions in which the plate was free 
to swing would have any measurable disturbing 
influence on the results which ought to be taken 
account of, and, if so, whether provision had been 
made for this. 

Mr. W. C. 8. Wigley, referring to the pressure 
profile given in Fig. 5 of the paper, said he had been 
interested to see that it showed a very sharp 
discontinuity near the leading edge. He had been 
desirous of calculating wave profiles by the methods 
of hydrodynamics, and had found that the mathe- 
matics led to a discontinuity similar to that shown 
in the author’s curve. There was also a discon- 
tinuity at the shoulder of the form, like a reflection 
of the other. The author had rounded off the 
shoulder, but if the curve were examined, a definite 
minimum pressure corresponding to the shoulder 
It was interesting to see that for 
the static pressure round the bow, the curve found 
by the methods of classical hydrodynamics agreed 
with that obtained by experiment. 





Written communications from Professor T. B. 
Abell and Mr. M. P. Payne were read by the 
Secretary. Professor Abell’s communication stated 
that the portion of the paper dealing with the effect 
of temperature was only a fragment of a more 
extensive investigation which would necessarily 
extend over a long time. The range of temperature 
required could only be obtained when the channel 
was being filled after cleaning, and then only when 
this occurred during cold weather. The tempera- 
ture of the water on admission was a little over 
100 deg. F. from the domestic water supply, so that 
for a considerable period no trouble was experienced 
from the release of gases from the water. The 
experiments were all carried out above the critical 
speed for the change from turbulent to laminar flow, 
so that the results corresponded definitely to turbu- 
lent flow conditions. When a suitable opportunity 
occurred, a further set of experiments would be 
made with longer plates, so that a wider range of 
Reynolds’ numbers would be covered. 

Mr. Payne’s communication referred to a number 
of pipe-flow tests carried out at Haslar, in which the 
resistance constant was found to be the least 
responsive to changes of kinematic viscosity, 
consequent upon a change of water temperature. 
In a typical case, 1 per cent. increase in kinematic 
viscosity produced only 0-03 per cent. increase in 
resistance constant, compared with 0-25 per cent. 
increase in resistance constant for 1 per cent. 
reduction in velocity. The tests were made with 
3-in. diameter lead tubing, 57-5 ft. in length, and 
with %-in. diameter copper tubing 20-8 ft. in length. 
The extreme range of Reynolds’ numbers, based on 
diameter, was 2,000 to 9,000. He also gave some 
data obtained from the resistance records of the 
standard model at Haslar which, he said, had been 
run nearly 1,000 times over a period of about 40 
years. The results indicated that the temperature 
correction for this model was about 3-08, 2-44, and 
2-35 per cent. of its frictional resistance for 10 deg. F. 
change of temperature at model speeds of 275 ft., 
340 ft. and 410 ft. per minute, respectively. The 
range of temperature over which these figures 
applied was from 45 deg. to 65 deg. F., the length 
of the model being 14 ft., the displacement 500 |b., 
and the surface painted brass. The Reynolds’ 
numbers for the three speeds mentioned for 55 
deg. F. were 4:93, 6-09, and 7-36 by 10%, 
respectively. He believed that these results applied 
reasonably well to paraffin models of similar size 
and speed, although for general purposes it usually 
sufficed to use a figure of 3 per cent. for 10 deg. F. 
The author’s results for one case quoted appeared 
to be between those given above for pipes and for 
the standard model. He asked if the author 
could say whether his results indicated any decline 
of temperature correction with increase of Reynolds’ 
number within the range of his experiments. He 
also inquired what the author considered was the 
degree of repetition obtained in the investigation, 
observing that at high temperatures the temperature 
correction implied in Fig. 3 of the paper appeared 
to become very small, perhaps even reversing its 
sign. 

Mr. Lamble, in reply to Dr. Tutin said the type of 
channel he had used did not resemble that employed 
by Dr. Kempf for cavitation. It was a plain open 
channel through which the water was circulated. 
What he wished to convey by the paragraph quoted 
by Dr. Tutin was that the flow was set up by passing 
the water through a series of grids and pipes, and 
was initially turbulent before reaching any model 
in the channel. The last few lines referred to the 
fact that all the experiments were carried out below 
the range at which instability occurred in still-water 
experiments. There was a considerable amount 
of laminar flow in still-water experiments but by 
starting with initial turbulence, the downward 
path leading to streamline conditions was avoided. 
Turbulent conditions were set up in the same way 
as in aeronautical experiments in wind channels. 
‘Lhat the motion of the water was turbulent was 
indicated by a fact which Reynolds had noted, 
viz., that with streamline flow the surface of the 
water resembled a sheet of glass, but with turbulent 
flow the surface was agitated. With regard to 
Dr. Kempf’s suggestion that the work should be 
extended, he did not know if this would be possible. 
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The experiments occupied a great deal of time and | is symmetrical about mid-span, and that the effects 
were only possible when the channel was available | of variations of the moments of inertia in the span 
for several weeks. In answer to Mr. Martin, | are, for all practical purposes, dependent upon the 
no vibration whatever could be detected. Regard- | ratio of the moment of inertia at mid-span to that 
ing comments on the form of the pressure curve, he | at the ends of the span. 

said he had doubted whether a peak in the pressure} The changes of cross-section throughout the span 
curve was possible in practical hydrodynamics, but | are moreover assumed to be gradual. In eantieten 
each spot was repeated exactly several times over. | with these conditions, the moment of inertia diagram 
With regard to Mr. Payne’s query as to the degree | wil] have a simple curved profile, and the further 
of repetition obtained in the investigation, he said assumption is now made that the ante in question 
he had found a could repeat every resistance |may be regarded as a parabola, The profile of 
curve he haa obtained. The change of sign of the | the beam itself will thus correspond to one of the 


correction at high temperatures might ssibly | fone -* hi : 

occur, but he thought the effect wan a omen | a a et, wile 

gerated in the curve, owing to the correction for the 

resistance of the supporting swords. Fig.7. CHARACTERISTIC DIAGRAMS. 
BEAM INERTIA. 
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though extremely tiresome, since seven figure loga- 
rithms are necessary), expressions can be found for 
the values of the coefficients in Clapeyron’s theorem 
of three moments, viz. : 

C, My Ly 
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The values found for different ratios of the central 
to the end moments of inertia for beams of the 
form shown in Fig. 1, have been plotted in the 
diagram Fig. 2, which makes it easy to obtain with 
substantial accuracy the corresponding coefficients 
of beams of almost any profile likely 
to be met with practice. 

In the case of a single span, with 
fixed ends, the equations for the 
end moments become simply : 
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beams of variation of the moment of inertia of the | “ For n< t. , , 2)" 
cross section is to alter the ratio of the negative | (30418 C,My + CMa = K,W,L, (3) 


DIAGRAM GIVING THE MT. COEFFICIENTS FOR BEAM FORMULA 
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and positive components of the free-span bending | corresponding diagrams representing moments of 
moment. One method of computing this is to plot| inertia are shown on the right. If the moment 
of inertia at the supports be termed I, and at the 


an : graph, divide it up into narrow strips, and Ie 
centre of the span I,, whilst the ratio of i, is 


then sum the areas and area moments. As a pre- 
liminary to this procedure, the beam must be| represented by , then n may be either greater or 
assumed to have a certain form, since it is almost | less than unity. 

Impossible to gauge in advance what the end If the curve representing the moment of inertia 
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CM, + CMa K',W,L, (4) 
where in equations (2) and (4) the 
distance of the load must be mea- 
sured from the point of support on 
the right. Thus, if the load be 
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Note,—For K,, distances 
must be measured from the 
left-hand support, and for 
K, from the right-hand sup- 
port. I, denotes the moment 
of inertia of the left-hand 
span, whilst I, is the moment 
of inertia of the right-hand 
span, 
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situated at 0-4 of the span from the left abutment, 
then K’, will be equal to the value of K, corre- 
sponding to 0-6 of the span. In the case of a 
uniform load, we may write 
KWL K 

My = Me = Go, and Me = (0128 - gF,) WE 
where M, denotes the moment at the centre of the 
span. The values of K for a uniformly distributed 
load are given in the annexed table, which also 
gives the calculated values of the moments at the 
supports and in the centre of the span. 











FOOD-CANNING MACHINERY. 


Wie the eyes of that section of the farming com- 
munity which produces vegetables and fruit are usually 
turned to the politician, it would appear that it is 
| from the engineer that effective help in resuscitating 
| these languishing industries may be looked for. Support 


moments will be. Hence it is generally found 
necessary to repeat the operation several times 
before a satisfactory result is obtained. This is one 
of the reasons why the variation of moments of 
mertia is so commonly neglected, save in the case 
of beams of large size. A closely approximate 
method of dealing with beams of variable moment 
of inertia is described below. The method employed 
depends upon the assumption that the beam proper 





is parabolic, the value of I at any point of the span | for this argument is to be found in the interesting series 


is readily calculated. Whether the load be uniformly 
distributed or concentrated at a point, the value of 
the bending moment at any point of the beam can 
always be expressed in terms of the load, and of the 
end moments. Calling the bending moment at 
any point M, then an expression is easily found for 


¥, and by integrations (which are not difficult 


of machines developed by Messrs. Mather and Platt, 
| Limited, Park Works, Manchester, for canning vege- 
tables and fruits, some of which machines are here 
| described and illustrated by Figs. 1 to 18, on the follow- 
| ing and on Plate XXV. In the first 

| it should be noted that the apparatus dealt with does 
|not include machinery for manufacturing the cans 


themselves, but only that for preparing the food- 
stuffs concerned, including their sealing in the cans. 
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VEGETABLE-CANNING MACHINERY. 


CONSTRUCTED BY MESSRS. MATHER AND PLATT, LIMITED, ENGINEERS, MANCHESTER. 
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Fic. 4.7, Bring-Mgasurine MEcHANISM. 


fields, i.e., without the “ stick” | projections which emerge from the floor of the chute 
support employed with the garden | as the bundles of vines are placed at the bottom, and 
variety, and are harvested by | after conveying them to the top are automatically 
cutting, hand-picking being obvi- withdrawn, allowing the bundles to fall freely into the 
ously too long and costly a/| beating space. The action of the beaters bursts the 
process. To obtain the best re-| pods, without injuring the peas, and the stripped vinee 
sults in canning, a particular crop | are conveyed by the helical arrangement of the beaters, 
must be harvested just when it | to the drag-slat type discharge chute seen in the 
has reached maturity — the | foreground of Fig. 5, Plate XXV. =e 

. ‘ : * nape culinary point of view, and it| The shelled fall through the perforations of 
Fie. 3. Vinge Fasp Evevaton. must also be disposed of promptly | outer drum awe broad inclined pas canvas belt 
to avoid interference with a | the top surface of which is kept moving upwards. The 
Further, it displaces the imported machinery on which, | succeeding crop, the calculated incidence of which | peas roll downwards against the motion of the belt, but 
hitherto, the canning firms have been obliged to depend. | may be unexpectedly upset by climatic conditions. | the lighter material, such as small pieces of leaves, ten- 
As an example of the vegetable-preparing apparatus, |The viner is, therefore, of large capacity, a single | drils, or shell, is carried in the opposite direction, 1.¢-, 
that for dealing with peas will be first described. A| machine usually dealing with 15 cwt. of vines per | upwards. The two are therefore discharged into suitable 
typical diagrammatic layout of such a plant is given | hour. It consists essentially of a central drum pro- | receptacles at different sides of the machine, that for 
in Figs. 1 and 2, above, The machines at the left. | vided with projecting radial beating blades and rotating | the peas taking the form of a bucket conveyor seep 
hand are those for removing the peas from the pods, | inside an octagonal perforated drum, which is also | at the left of Fig. 6, Plate XXV. The canvas belt is 
an operation which is done without separating the pods | rotated in the same direction but at a different speed. | provided with a tensioning device, and proper separation 
from the plants or, more technically, vines, and the |The vines are fed into the annular space between the | of the peas and debris is effected by a vibrating mecha- 
machines are, in consequence, known as viners. The | two drums by the elevator shown in Fig. 3, on this page. nism underneath it. A smaller belt is fitted under 
pea crops dealt with are, of course, those grown in| This is of the chain type and is provided with hook-like ' the lower end of the vine-discharge conveyor, 5 shown 
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Fie. 16. Syrup-Fittine Maonrne. 
injFig. 5. This end of the conveyor is provided with | 
& grid through which any peas that may have been 
carried out of the perforated drum fall on to a small | 
belt, whence they are taken to the main receptacle. 
The perforated drum rotates on rollers and is driven 
by peripheral teeth at each end engaging with pinions, 
& positive drive being thus ensured. The beater drum 
18 rotated by a chain deriving its motion from inter- 
mediate shafts carrying speed-change gears, so that its 
speed may be altered to suit the state of ess of the | 
vines. The main drive is by belt, motive power being | 
supplied from any convenient source. The general | 
construction of the machine frame is of steel, and | 
Special attention has been paid to accessibility and | 
ease of erection. 

The shelled peas are conveyed to a weighing machine, 
a8 shown in Fig. 1, and thence to a bucket elevator 
of the type seen at the right hand of Fig. 6. This 
delivers them to the grading machine shown in Fig. 7, 
Plate XXV. This consists of five rotating drums, 
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the natural mucilagmous 
coating of the peas and 
some of the starch. The 
blancher is shown at the 
left-hand of Fig. 8, Plate 
XXV. It consists of a 
cylinder of steel plate, 
split horizontally, and 
heavily galvanised after 
riveting up. Inside this 
is a rotating perforated 
drum encircled by cast- 
iron rings, which are sup- 
ported on rollers in the 
bottom of the¥cylinder 
and are provided with 
teeth for driving by 
pinions. The whole is 
galvanised after assem- 
bly. The cylinder is 
filled to about a quarter 
of its height with water 
kept at a constant tem- 
perature ‘of about 160 
deg. ‘F. by means’ of a 
steam coil controlled by 
a Drayton thermostatic 
regulator. A by-pass 
is provided to the Te- 
gulator for initia] heat- 
ing. 

The graded peas, one 
size at a time, are fed 
into a hopper discharging 
into the interior of the 


though three are often considered sufficient, and is | perforated drum, which is provided with a helical ring 80 
used to separate the crop into different sizes, uniformity | that as it is rotated the peas are traversed through the 


of size in one tin being a market asset. 


The drums | hot water from one end of the machine to the other. . This 


are made of perforated zinc and have different sized | operation may take from two minutes to 16 minutes, 
holes. All the other parts with which the peas come | depending on the type of pea being dealt with, and 


into contact are of galvanised steel. 
are rotated by peripheral toothed rings, and are 
sprayed with a constant stream of water; the inlet 
end of the machine is seen in the figure. This shows the 
interconnecting chutes for the peas which fall through 
the perforations to be dealt with in the succeeding 
drum. The peas which are separated in the several 
drums are discharged at the far end of the drums into 
portable hoppers. Wooden rollers in contact with 


| the outer surface of the drums push back any peas 


which may have become stuck in the perforations. 
The next machine is one of considerable importance 
from the point of view of marketing the product. It 
is known as the blancher and its function is to re- 
move, in conjunction with the adjoining re-washer, 





| 





The drums /|to enable the rate to be altered at will, the drive is 


transmitted through a variable-speed gear of the double- 
cone type, on which the different rates are clearly 
marked. Special precautions have been taken to pre- 
vent peas from lodging in any part of the machine, and 
effective scumming and draining arrangements ensure 
cleanliness, Access may be had to the drum at any 
point along the cylinder, the top half of which is fitted 
with hinged doors. The smaller drum seen at the end 
of the blancher in Fig. 8 is the re-washer, into which 
the peas are discharged. It consists of a perforated 
drum rotated from the drive shaft of the blancher and 
in a similar manner to it, and also, like it, fitted with 
internal helical guide vanes. The drum rotates in a 
semi-cylindrical tank containing cold water, which 
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completes the operation above referred to, and the | 
peas are then delivered in a steady flow, by means of a 

distributing chute, on to the picking table seen at the | 
right hand of Fig. 8. This consists of a slowly moving 

canvas belt provided with sloping wooden sides, over | 
which any split or otherwise defective peas are picked 

out by hand and deposited in the long triangular 

hoppers visible in the figure. 

From the picking table the peas are delivered into an 
elevator which discharges them into the conical hopper 
of the filling machine illustrated in Fig. 9. The 
empty cans are fed in a continuous line through the | 
vertical rectangular chute at the right of the machine 
in Fig. 9 from an overhead store or other convenient | 
source. They lie on their sides in this chute, as this | 
prevents jambing, and are picked up by a worm which 
up-ends them and passes them on to a star wheel. 
This presents each can in rotation under the orifice | 
of the hopper, from which a measured quantity of peas 
is delivered. The hopper is provided with an ingenious 
cut-off which stops the flow without damage to the 
peas, a mechanism for preventing discharge of peas | 
should there be a gap in the line of cans, and a telescopic 
measuring pocket to enable different sizes of can to be | 
dealt with. After a can is filled with peas, rotation of 
the star wheel presents it under another orifice through | 
which it receives a measured quantity of brine con- 
taining a little sugar and mint for flavouring. The 
brine-measuring mechanism is shown in Fig. 4, page 422. 
It consists essentially of a number of cylindrical cups 
arranged in a ring rotating round an obliquely-set | 
spindle. The brine is contained in a tank fitted with | 
a ball-float valve to maintain a constant level, and | 
the cup to be filled dips into this as the ring is rotated. | 
Further rotation brings it clear of the brine, and when 
it is at the top position the brine in it is discharged | 
into the can. The plungers seen in the cups are set at | 
® height to suit the particular size of can being filled, | 
their height relative to the cups determining the volume 
available for brine. All parts in contact with liquid 
are made of acid-resisting bronze, while the pea hopper | 
and brine tank are made of Monel metal. Control of | 
the machine is through a lever-operated friction clutch. 
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hand in circular crates of perforated steel, which are 


Fruit Cooking AND CooLinG MACHINEs. 


pea-canning plant, but as some varieties of fruit do 


Various sizes of cans are shown ¢ » delivery » in | - Mig . 
fans are shown on the delivery table in | loaded, one above the other to the number of three, | not require such a long time in the exhauster a different 


Fig. 9, corresponding worm-feed screws being provided 
when a change in size is made. The capacity of the 
machine is up to 120 cans filled per minute. 

The next operation is that of preparing the filled 
cans for sealing. The brine in the cans is generally 
about } in. below the top, and air has to be removed 
from this space before sealing. This is done by passing 
the cans through a hot-water bath in a closed machine 
known as the exhauster. During their passage through 
this machine the air is driven off by the formation of 
vapour from the brine, and on emerging, the lids are 
put on and hermetically sealed before this vapour 
ceases to be emitted. It will be noticed, from Figs. 1 
and 2, that the filling machine is close up against the 
exhauster, two views of which are given in Figs. 10 
and 11, Plate XXV. The rotating table of the filling 
machine delivers the cans between the guides of the 
toothed wheels seen in the foreground of both figures. 
These wheele are the first of a train which extends 
in three rows along the whole area of the exhauster, 
as will be seen f om Fig. 10. The wheels are ali geared 
and are driven from the centre by the bevel gears 
shown. The cans rest on the upper surfaces of the wheels 
and are transferred from one to the other, being con- 
strained in a definite and tortuous path by appropriate 
guides. These guides are seen in Fig. 10. The cans 
travel in a continuous line down one side of the exhauster 
tank, back along the centre, and then down again on 
the other side to the exit, which can be identified in the 
figure by a group of cans close together. The tank 
is kept filled with water nearly up to the top of the 
cans, the water being kept hot 4 means of steam 
coils. The progress of the cans, owing to the length 
of traverse, is slow, and they are consequently subjected 
for a considerable time to the uniform temperature 
which is essential to secure the correct heat penctra- 
tion without damage to the product. Alteration of the 
can sizes, within certain limits, is allowed for by varia- 
tion of the guide widths, 

Immediately on leaving the exhauster, the cans are 
passed to a machine which puts on the lids, and rolls 
the edges of both can anc lid into a double fold which 
forms a completely air-tight joint without any solder- | 
ing or jointing material. This apparatus, known as | 
an automatic double-seaming machine, is made by | 
Messrs. Joseph Rhodes and Sons, Ltd., Grove Iron | 
Works, Wakefield, and is shown in Fig. 12, Plate XXV. | 
The cans are fed into the machine by a star-wheel 
which delivers them to the lid-placing device. From 
this they are fed on to a rotating table carrying chucks 
which are given appropriate vertical movements by a 
eam. The lidded cans are presented successively 
by the chucks to a series of four sets of rotating rollers, | 
and on emerging from the last of the series, they are 
ready for the final cooking operation. 


From the seaming machines the cans are placed by 








into the vertical retorts shown in Fig. 13, Plate XXV. 
In these, the cans are subjected to a temperature of 
about 240 deg. F., under a pressure of 10 Ib. per square 
inch, for a period of about half an hour in order to cook 
the contents. An even temperature is maintained by 
a Drayton thermostatic regulator. A battery of retorts 
ranged round a radial crane, as shown in Fig. 2, is 
generally provided in order to enable the complete 


series of operations to be carried on without delay. | 


A plant of the size shown is capable of dealing with 
16 tons of peas per 8-hour day, i.e., about 30,000 cans. 
Other vegetables, such as beans, tomatoes, and potatoes, 
are somewhat similarly canned, the plant being modified 
in some details to suit. When the cooking process 
is completed, the crates are removed and conveyed to 
a cooling tank, from which they are taken to the storage 
room to be ready for the subsequent inspection, labelling 
and packing. 

The apparatus for the canning of fruit differs in 
some respects from that used for canning vegetables, 
as fruit requires hand filling of the cans and a 
shorter and less intensive cooking period. A dia- 
grammatic typical lay-out of a fruit-canning plant 
is given in Figs. 14 and 15, page 423. The fruit is 
delivered on to the long double tables shown in Fig. 15, 


down the centre of which runs a pair of belt conveyors | 


one above the other. The upper conveyor carries 
empty cans from the store, and the lower one is used 
to transport the filled cans to the cooking apparatus. 


A number of operatives work at the tables and, after | 


removing imperfect fruit, leaves, &c., fill the cans by 
hand, to within a short distance from the top. The 


next operation is that of submerging the fruit in a| 
suitable syrup by filling the cans in the automatic | 
This consists of | 
a circular tank of Monel metal, in the bottom of which | 


machine shown in Fig. 16, page 423. 


are fitted eight circular spring-loaded valves. Imme- 
diately below the valves are eight circular tables which 
are given a suitable vertical motion by means of cam 
mechanism. The cans filled with fruit enter the machine 
from the belt conveyor of the picking tables, and are 
carried by a horizontal worm into the recesses of a star 
wheel situated below the filling valves. This rotates syn- 
chronously with the ring of tables. During rotation 
the tables rise and press the cans on to the valves, 
opening the latter and allowing the syrup to flow into 
the cans. The amount of syrup delivered is determined 
by an adjustable displacement plunger on the bottom 


of each valve, and as each valve is actuated by the can | 


itself, it is not opened should a can be missing in the 
star wheel. 

The cans leave the syrup machine by way of the 
guides seen to the left of Fig. 16, being transferred from 
the star wheel by means of a rotating table to the 
receiving discs of an exhauster. This, as shown in 
Fig. 15, is of the same type as that described for the 


type is also made by Messrs. Mather and Platt. The 

|cans in this are traversed through the exhauster by 
a belt conveyor formed of wooden slats, a construction 
which enables the size of can to be varied without 
changing any parts. In either case, the function of 
the exhauster is the same with fruit as with peas, 
| viz., to remove the air from the can before sealing, 
|which operation is done in the double-seaming 
machine already described. After sealing, the cans 
| are delivered to the continuous cooker and cooler shown 
|in Fig. 18, above. The cooker is the longer of the 
two structures seen in the figure. It consists of a 
closed tank containing a fixed helical coil inside which 
a dram rotates. The drum is furnished with a number 
| of angle bars arranged parallel to its axis and attached 
Se its periphery. The cans are inserted into the 
}annular space between the bars and the coil. The 
| spaces between adjacent bars carry the cans lying on 
their sides, while the convolutions of the helical coil 
constrain them in an axial direction. The net result is 
that a can placed in one of the recesses between the bars 
| is moved slowly in a helical path from one end of the 
|machine to the other by the coil. As each recess 
carries a row of cans the feeding action is continuous, 
| i.e., the drum is completely covered with a layer of cans. 
The lower part of the tank, up to the level of the 
bottom of the side openings seen in the figure, con- 
|tains water which is heated by steam coils, closed 
in some cases and open in others. The temperature 
in this case also is kept constant by a Drayton 
| thermostatic regulator. The drum is rotated by worm- 
reduction gearing at the end of the casing. The 
point of introduction of the sealed cans is clearly 
shown in the figure, and it may be noted that 4 
safety-feed device throws out any cays which may 
be improperly fed, so that continuous operation is 
not interrupted. After cooking, the cans are discharged 
through one of the side openings. There are a number 
of these so as to afford a wide range of cooking times, 
some fruits requiring less cooking than others. It 
will be noticed that the openings are covered with 
eurved doors. This curve conforms to that of the 
| helical coil, which is interrupted opposite the doors. 
The doors have a pair of ridges matching the pitch of 
the coils, so that when they are closed the cans are 
carried past them. When a door is opened, however, 
as is the first one in the figure, the can on coming to 
| the opening in the coil simply rolls out and down the 
portable chute on to the conveyor at the side of the 
machine. The length of time the cans remain in the 
machine—or, in other words, the distance they travel 
in it—depends, of course, upon which door is open. 
Four sizes of cans may be handled without any internal 
adjustments to the machine, and only minor adjust- 
| ments are necessary to the external guides to suit the 
| smaller sizes. 











APRIL 8, 1932.] 








The conveyor from the cooker takes the cans into 
the cooler, seen at the right hand of Fig. 18. This is 
generally similar in principle to the cooker—that is, 
the cans are traversed through it by the combination 
of rotating drum and helical guide coil. These two 
elements can be made out in Fig. 15. The tank is, 
however, open-topped, and a supply of cold water is 
circulated through it. After traversing the tank, the 
cans are lifted out by a rotating wheel and discharged 
on to an inclined chute, down which they roll to the 
packing machine shown in Fig. 17, page 423. The 
delivery chute, at the machine itself, is divided verti- 
cally into three tiers, into the lower ones of which the 
cans fall through slots. The box or cardboard con- 
tainer, as the case may be, is laid on the machine on 
its side, as shown in the figure, exact centring being 
ensured by fingers projecting into it. When the box 
is in position, the lever handle is pulled and, bringing 
over a frame of rods and bars, pushes 12 of the cans 
into the box. The cam gear seen at the left of the 
figure operates a gate device, which prevents a fresh 
supply of cans from rolling into position until the 
pushing device is clear of the chute. The filled boxes 
are then removed for storage, labelling, &c. 

In conclusion, it may be said that, on the occasion 
of our visit to Messrs. Mather and Platt’s works to 
inspect the apparatus above described, there was to 
be seen a considerable amount of other machinery in 
course of development in connection with the canning 
industry, including some concerned with the preparation 
of fruit requiring division before canning. Further 
comment on this may, however, be deferred to a future 
occasion, but the conclusion we reached is that there is 
no lack of British enterprise and ingenuity in the 
development of what has up till lately been almost a 
foreign monopoly. 





LETTERS TO THE EDITOR. 


TRACING PAPERS. 


To THE Eprror oF ENGINEERING. 


Sir,—In your issue of August 28 last year, a letter 
appeared from Mr. Thomas H. Webster, A.M.Inst.C.E., 
on the question of natural tracing papers of foreign 
origin, used to such an extent in British drawing offices 
owing to the fact that there did not appear to be a 
British article that would compare favourably with 
the foreign. 

This Association followed this correspondence with 
interest as at that time our organisation was actively 
engaged in co-operation with certain British mills, 
and members of this Association, on this particular 
question. My Executive Council therefore have 
pleasure in advising you that a British-made tracing 
paper of this character is now on the market and can 
be purchased from members of this Association under 
the brand name of “* Gateway.” 

Yours faithfully, 
F. B. Hansen, 
Secretary. 
The Drawing Office Material Manufacturers’ 
and Dealers’ Association. 
168-169, Windsor House, 
Victoria Street, London, S.W.1. 
March 30, 1932. 








SCIENCE AND IMAGINATION. 


To THE Eprror oF ENGINEERING. 


Six,—About three years ago, on the occasion of his 
last appearance in public as President of the British 
Institution of Philosophical Studies, the late Earl 
Balfour declared that he had been a student of philo- 
sophy for 60 years and written books on the subject, 
but now admitted that we knew no more than did the 
Ancients 2,000 years ago; and he concluded his 
address in these words, * except that Science has re- 
cently taught us that matter is built up of electrical 
charges.” Applause and compliments followed, and 
then one of the audience ventured to express his 
astonishment at the noble Earl being satisfied with 
such a statement. When he, the speaker, was informed 
of it a few months before, he consulted, professionally, 
& physicist, who was considered an authority on such 
things, and, in answer to the question “ what are 
electrical charges ?” the reply was, ** Electrical charges 
are the elements of which matter is built up!” The 
mere repetition of a story may help to make it easier 
of belief, but when evidence of its truth is required, 
it suffices to say it backwards. 

Great minds, as well as small, are affected by reversible 
processes, and there was an interesting instance of 
this in the case of a well-known scientist who lost a 
son in the war. The father got into communication 
with Spiritualists, whose mediums received many 
Messages—one being, ‘‘ Cigars are made from smells.” 
Why not? Just reversibility of process. With us 


seriously on some questions, and a very 
F.R.S. recently advised an earnest inquirer to * take 
no notice of the drivel that is being foisted on the 
world by marvelmongers under the cloak of science.” 
But so long as there is a demand for fairy-tales of all 
kinds the authors of “* best-sellers”” may be depended 
upon for a supply. 

If matter can be built up, it may be possible to break 
off a small chunk of, say, electrical-charge, and it 
would appear from a recent lecture on “ The Origin of 
the Gamma-Rays,” that artificial disintegration of light 
elements under the action of certain rays is being 
tackled in earnest. With regard to some of the results, 
Lord Rutherford has suggested that the effects were 
not due to gamma-rays at all, but to a stream of swift 
uncharged particles or “‘ neutrons,” the mass of which 
Chadwick has found to be about the same as that 
of the hydrogen atom. This will be a great relief to 
those who have difficulty in dealing with protons and 
electrons in planetary systems only ,;\;;th of the 
size of the hydrogen atom, but, on the other hand, 
they may lose more than they gain, for, as Lord 
Rutherford points out, if the facts observed “ were 
due to a quantum of radiation, we must relinquish the 
laws of the conservation of energy and of momentum 
in the production of this radiation and its interaction 
with matter.” Quantum versus neutron must be 
fought out. 

Yours truly, 
An OCTOGENARIAN STUDENT. 

April 1, 1932. 








TEMPERATURE DISTRIBUTION IN 


STEAM TURBINE CASINGS. 


To THE Eprror oF ENGINEERING. 
Str,—The value of the data on temperature distri- 
bution in the casing of the 25,000-kw. Deptford turbine, 
given in Fig. 4, page 303 of your issue dated March 11, 
would be enhanced by the addition of corresponding 
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temperature curves taken, e.g., 1 mm. below the surface 
of the bore both at the flange and at the adjacent plain 
wall. In the diagram above, curve A shows the differ- 
ence in temperature on the time basis of your Fig. 4 
between the mean of the temperatures | to 4 at the 
toe of the flange and a temperature curve at the 
cylinder bore, which, in the present instance, may be 
assumed closely to approach the curve of steam tem- 
perature. 

The maximum gradient occurs, on this assumption, 
at 11 a.m., on starting from cold, and attains a value 
of about 500 deg. F. This is a perfectly ordinary 
example of what occurs with large turbines, even when 
taken from non-operation to load with the caution 
exercised in the present instance. It is evident that 
temperature gradients of this magnitude must give 
rise to undesirable heat stresses. 

It is not possible to prevent the formation of such 
heat stresses by the use of ordinary methods of transi- 
tion from non-operation to load. The problem is, 
how harmlessly to replace the heat lost by the metal 
masses during a period of non-operation, such, ¢.g., 
as that preceding 11 a.m. on the Wednesday, Fig. 4, 
and following the shut down at 10 p.m. on the same day. 
The general use of higher pressures and temperatures 
will probably depend in a large measure on discovering 
methods that solve this problem. 

A method which is being introduced by Messrs. Brown, 
Boveri, consists in preventing loss of heat from the 
metal masses during recurrent periods of non-operation, 
by supplying auxiliary heat, e.g., by means of gaseous 
heat carriers that circulate over a source of heat and 
either between the cylinder and well insulated lagging 
or through the interior of the turbine. The expenditure 
of heat for ordinary periods of non-operation is less 
than that required to reheat the chilled turbine. The 
method is simple, and offers the advantages of eliminat- 
ing injurious heat stresses and vibrations when starting, 
of permitting rapid transition from a state of non- 
operation to full load, and of ensuring maintenance 
of initial efficiency by protecting packings from injury. 


Yours truly, 
Baden, Switzerland. Ric Brown. 
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ELECTRICITY SUPPLY IN 
SHANGHAI. 


Ar a time when for other reasons affairs at Shanghai 
are attracting considerable attention, it may be not 
inappropriate to recall that this city occupies a leading 
place both technically and historically in the field of 
electricity supply. According to a booklet issued by the 
Shanghai Power Company, electric lighting first made its 
appearance in the city in 1879, when a 10-h.p. Siemens 
set was installed to light one of the pontoons on the 
occasion of public illuminations to welcome General 
Grant, ex-President of the United States, though it 
was not until 1882 that the Shanghai Electric Company 
really began operations. Progress was, however, slow, 
and, in 1893, when the undertaking was purchased 
by the municipality, the connected load did not exceed 
200 kw. To begin with, a supply was given from a 
station in Fearon-road, where the first Parsons turbine 
to be installed in China was erected, but in 1913 work 
on the present Riverside station was begun, the initial 
plant consisting of two 2,000 kw. units. From that 
time progress was much more rapid, as will be clear 
from the statement that, while in 1911 the connected 
load was 9,349 kw., in 1931 it had risen to 225,000 kw., 
the outputs in the two years being 8,300,400 kw.-hr. 
and 600,000,000 kw.-hr., respectively. During the 
same period the capacity of the plant installed had 
risen from 6,000 to 161,000 kw. 

The Riverside station, in which this plant is located, 
lies on the north bank of the Whangpoo River, 
about a quarter of a mile within the eastern boundary 
of the International Settlement, and consists of four 
sections, the first three being known as the A, and the 
fourth as the B, station. The boilers in the A station 
are fitted with chain or retort stokers and generate 
steam at a pressure of 195 lb. per square inch and a 
temperature of 600 deg. F., which is supplied to single- 
cylinder turbines running at 1,500 r.p.m. In the B 
station, on the other hand, the boilers are equipped for 
pulverised-fuel firing and generate steam at a pressure 
of 350 lb. per square inch and a temperature of 700 deg. 
F. This is supplied to two-cylinder tandem machines 
running at 3,000 r.p.m. Another point of difference 
between the two stations is that while in the first feed 
heating is effected by exhaust steam from auxiliary 
turbines, in the second the steam required is bled from 
the main sets. North Chinese and Japanese coal is 
used exclusively, though some of the boilers are fitted 
with oil burners for use in emergency. The calorific 
value of this coal ranges from 10,000 B.Th.U. to 12,000 
B.Th.U. per lb., the ash content varying from 12 per 
cent. to 25 per cent., and the volatile matter from 
18 per cent. to 35 per cent. Over half the coal burnt 
is of the lowest calorific value and highest ash content. 
The outputs of the twenty-six boilers in the A station 
vary from 25,000 to 90,000 Ib. of steam per hour, 
while the four in the B station each have an output of 
140,000 ib. per hour and are equipped with water 
walls, superheaters, economisers and air heaters. The 
efficiency of this part of the plant from week to week 
averages 86 per cent. 

The generating plant comprises fifteen sets with 
outputs varying from 2,000 to 20,000 kw., the B station 
being equip with two Metropolitan-Vickers units 
of the latter output and two 3,000-kw. sets by the same 
makers. All the alternators geacrate three-phase cur- 
rent at 6,600 volts and a frequency of 50 cycles, and the 
majority are solid connected through transformers to 
the 27-kv. *bus bars. The remainder are connected to 
6,600-volt "bus bars and thence through transformers 
to the 22-kv. bars, so as to provide an auxiliary supply 
and to allow a certain amount of power to be trans- 
mitted at the lower pressure. The necessary switch- 
gear is of the cellular type and is installed in a 
separate switch-hovse, being operated from a control 
room, the official in charge of which also acts as system 
control engineer. 

As regards distribution, energy is transmitted at 
22 kv. to six primary substations, where it is stepped 
down to 6,300 volts, or at 6,300 volts to secondary sub- 
stations, which may be simply pole transformers 
connected to the overhead network, or buildings 
containing switchgear, voltage regulators and traction 
generators. From these, the low-tension four-wire 
network is supplied at 350 volts between phases or 
200 volts between each phase and the neutral. 





British Rartway Statistics.—According to figures 
issued by the British Railways Press Bureau, 35, Parlia- 
ment-street, London, 8.W.1, 1,186,000,000 passenger- 
train journeys were made on our main-line railways 
during 1931, and only eight passengers lost their lives 
in accidents to trains, as compared with 6,690 fatalities 
on the roads. Upwards of 250,000,000 tons of freight 
were carried last year, including 46,000,000 tons of 
general merchandise, 167,000,000 tons of coal, 45,000,000 
tons of other minerals, and 2,000,000 head of live-stock. 
Some 55,000,000 tons of export produce and 15,500,000 
tons of import merchandise passed through railway- 
owned docks. 
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MACHINE TOOLS AT THE LEIPZIG 
FAIR. 
(Continued from page 398.) 

CONTINUING our description of some of the 
machine tools shown at the recent Leipzig Fair, 
there are still some examples of 
tion of hydraulic drive to which we may refer. 
Messrs. H. A. Waldrich G.m.b.H., of Siegen, 
showed their Thoma infinitely variable drive for 
machine-tool parts or for other purposes. The 
arrangement is of the variable-stroke pump class, 
and consists of primary and secondary units which 
are duplicates one of the other. A diagram of the 
primary unit is shown in Fig. 17. The shaft a and 
its attached flange } are driven by motor, or, in 
the case of the secondary unit, drive the mechanism. 
The flange 6 drives the short connecting shaft c, 
and the cylinder block d, through a universal joint. 
The block d houses nine reciprocating pistons e. 
The block rotates on the journal f, the thrust being 
taken on the surface g. A number of oil passages 
terminate in the surface g, and each cylinder is 
provided with a port in its bottom end, which 
successively connects to the suction and pressure 
lines the block d rotates. The block d and 
journal f are carried in a tilting housing h, which is 
supported on the pivots i. The oil passages pass 
through these pivots. When the housing is swung 
to its mid-position so that the shaft ¢ is in line 
with shaft a, there is no relative movement of the 
By tilting the housing, 
caused to reciprocate 


as 


pistons and no oil delivery. 


however, the pistons are 


Fig.19. Fig. 20. 














(3242.C) 


Fiaes. 


and draw oil from the pressure side, delivering it to 
suction. An infinitely variable drive is obtained 
by gradually tilting the housing, and by moving 
it beyond the centre the secondary unit is driven 
in the reverse direction. 

Messrs. Wotan- und Zimmermannwerke A.G., 
of Giauchau, showed, for the first time, a shaper 
with a direct hydraulic drive for the ram, similar 
to the drive in broaching machines. The driving 
electric motor and pump set are housed in the base 
ot the machine, and oil pressure is also used for 
the horizontal adjustment of the table in both 
directions. The machine is amply proportioned, 
particular attention being given to the provision of 
broad guides for the table and a long guide for the 
ram. It is claimed that by the direct application 
of the oil pressure to the ram the cutting capacity 
is largely increased as compared with the usual types 
of hydraulic drive through the medium of a link 
mechanism. A multiple-piston system is employed 
to render the machine suitable for employment on 
heavy, medium, and light cuts. 

In the semi-automatic plunge grinder of Messrs, 
Naxos-Union, of Frankfort-on-Main, an interesting 
single-lever control has been added to the hydraulic 
drive of the wheel slide. The lever controls hydraulic 
chucking of the work, and the operation of the tail- 
stock and grinding wheel. The operations con- 
trolled by the single lever are illustrated in Figs. 18 
to 21. After the operator has inserted the work 


the applica- | 
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| he moves the lever over from left to right, and when 
| the lever is in its second position, as shown in 
| Fig. 19, the chuck grips the work and the tailstock 
| advances, under oil pressure, to centre the work. 
| By further movement of the lever to the third 
position, Fig. 20, the rotation of the work is started 
and the wheel moves rapidly up to the work. In 
the fourth position of the lever the plunge grinding 
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supplies pressure oil to the cylinder of ram h. This 
ram is formed with a rack on its lower side which 
engages with a pinion as shown. The shaft on 
which this pinion is mounted carries a second 
|pinion gearing with a rack on the table. The 
|number of teeth on the table pinion is twice that 
lon the ram pinion, so that the table moves with 
| twice the speed of the ram. This direct oil-pressure 
drive for the table results in a very smooth 
control, reversal taking place without 
shock and with a cushioning action. The 
table movement may be stopped by 
operating the knob i, which opens the 
valve k and relieves the oil pressure. This 
release may also be connected up to and 
operated automatically by the cross-slide. 

A high-speed die-casting machine, in- 
tended for operation by one man, and 
shown by Messrs. Hahn and Kolb, of 
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lis carried out, the movement of the wheel being 
controlled by a stop on the lever. Moving the 
lever back causes the movements to be repeated in 
| the reverse direction, and the work may be removed. 
A diagram of the scheme of hydraulic control 
}employed in the surface grinder shown by Messrs. 
| Karl Jung, of Berlin, is given in Fig. 22. The 
}movements of the table are made by means of a 
| reciprocating ram supplied with pressure-oil. The 
| equipment comprises two oil pumps, of which No. 1 
supplies oil to the cylinder of the reciprocating 
| valve a, the movements of this valve being controlled 
by stops on the machine table. This valve admits 
oil to a circular chamber 6 in which a paddle c 
rotates. In the position indicated in the figure, 
oil is entering the chamber } from the left-hand 
connection, so that the paddle rotates in a clockwise 
direction. This rotation ceases as soon as the 
paddle c has passed the opening d. This opening 
connects to the oil tank, and as soon as it is reached 
the pressure in the circular chamber 6 is relieved. 
As the gear is shown in the figure, connection has 
been made to the discharge and the movement of 
the paddle c would have ceased. It will be under- 
stood that reverse movement of the valve a would 
cause the paddle to rotate in the opposite direction. 
The spindle carrying the paddle ¢ also carries a 
pinion meshing with a segmental gear lever e 
which is connected to the main control valve f, as 


shown. Oil pump No. 2 is connected up to this 


in the chuck so that it rests on the work support, | valve through the throttle valve g, and through it 


INFINITELY-VARIABLE Drive; MEssRs. 


PLuNGE GRINDER; Messrs. Naxos-U 


Stuttgart, employs hydraulic pressure 
both for traversing the movable mould 
and operating the ram which forces the 
fluid metal into the mould. The arrange- 
ment is illustrated diagrammatically in 
Figs. 23 and 24. The semi-fluid mass of 
metal a is poured into the pressure cylin- 
der, where it rests on the ejector ram b. 
The movable mould c is closed and held 
in position hydraulically, the maximum 
pressure being developed only during the 
latter portion of the stroke. As the 
plunger d descends, the metal is pressed 
downwards and the ram b descends, un- 


Fig. 21. 
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covering the opening to the fixed die. When the mould 
has been filled with the molten metal under pressure, 
the mould moves away automatically to the position 
shown in Fig. 24, being operated by an hydraulic 
ram. The casting is automatically ejected from 
this mould by ejector pins. In the meantime, the 
ram b rises and ejects the spare metal, as shown in 
Fig. 24. The output of castings may be varied 
from two to eight per minute, by change gears on 
the main drive. The same firm also showed a 
Bakelite press, in which the pressure on the main 
ram is automatically changed over from low pressure 
to high pressure when it comes in contact with the 
material in the mould. 

A further example of hydraulic drive is illus- 
trated in Fig. 25. This is a machine shown by 
Messrs. Herbert Lindner, of Berlin, and designed 
for grinding external and internal threads on ring 
and plug gauges. The work spindle of this machine 
is hydraulically driven, the pressure-oil being 
furnished by a pump unit driven by an electric 
motor. The traverse of the grinding-wheel head 
is obtained from the headstock spindle through 
change-gears and a lead screw, correction change- 
gears compensating for errors in the lead screw 
within one-thousandth of a millimetre. Rapid 
motions in either direction, controlled by electric 
relays, are provided for the wheel-head. For 
grinding conical gauges, the wheel head may be 
set at an angle to the work, while to obtain 4 
smooth motion, it is carried by hardened rollers on 
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HyDRAULIC CONTROL FOR SURFACE GRINDER; Messrs. KARL JUNG. 
























Figs. 23 anp 24. 
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Dre-Castinc Macuine ; Messrs. HAHN aND KOLB. 
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itsways. The wheel spindle is driven from an electric 
motor carried in the machine base, the spindle 
running in ring-oiled bearings. The operation of 
the rings is observable through peep-holes. Varia- 
tions of temperature on the wheel spindle are 
automatically compensated. The gauge threads 
are formed from the solid by roughing with a multi- 
grooved wheel and finished with a single wheel. 

A semi-automatic broaching machine which was 
shown by Messrs. Alfred H. Schiitte, of Cologne, is 
illustrated in Fig. 26. The machine, which takes up 
very little floor space, is arranged with self-contained 
15-h.p. electric motor, which drives two En r-type 
pumping sets and a cooling medium pump. One of 
the Enor pumps supplies pressure oil for the broach- 
ing rams, and the other supplies an auxiliary control 
box. An adjustable relief valve controls the pull 
of the press, and overloading stops the movement of 
the rams. The general arrangement of the machine 
will be clear from the figure. It consists of two 
vertical rams connected by a crosshead at the top, 
pressure-oil supplied below the rams serving to 





THREAD GRINDING MacHINE; Messrs. HERBERT LINDNER. 





force them upward for the broaching stroke. The | 
|the broach and start the working cycle by moving 


reverse stroke is made under their own weight. 
The broaching tool is carried by the cross-head 
m an automatic grip, which locks it in position 
during the cutting stroke and releases it on the 
downward stroke. The work is centred and held 














against an abutment arranged between 
the top ends of the cylinders. The length 
of the working stroke is determined by 
an adjustable dog secured to a tele- 
scopic tube connected to the crosshead. 

In the operation of the machine, the work, with 
the broach stripped over it, is lifted into the auto- 
matic tool-holder by an independent hydraulic 
system, the oil pressure of which may be varied 
according to the weight of the broach. The adjust- 
ment is made through the auxiliary control box 
already mentioned. The upward movement is 
started by the main lever, which also controls the 
working cycle. The pressure-oil is admitted to the 
cylinders through a double-piston valve, through 
which the oil also flows on the return stroke back to 
the oil tank in the base of the press. The double- 
piston valve is actuated in connection with the 
auxiliary control valve, the arrangement being such 
that the upstroke of he broach cannot begin until 
it has been lifted and locked in the clamping head. 
The machine is semi-automatic in action, the 
operator having only to place the work on top of 


the hand lever. The broach is then automatically 
lifted into the clamping head, which grips it, after 
which the lifting device falls back. The broach then 
starts on its upward stroke, carrying the work with 
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Broacu1nGc Macutne; Messrs. Atrrep H. 
ScHvUTTE. 


it until it is centred and held against the abutment. 
When the broach has been pulled through, the work 
drops away on to a cradle and slides over a chute 
into a container, while the rams return to their 
initial positions. Shortly before the rams reach 
their bottom position the grip opens, and the 
broach falls into position on the lifter ready for the 
next piece. The jar of the fall frees the broach 
from chips, which are washed away by the circu- 
lating oil. 

In the Orion-Hako hack-sawing machine, which is 
manufactured by Messrs. Gornig and Severin, of 
Dresden, the saw is fed through the work by 
hydraulic pressure. The arrangement allows of a 
gradual regulation without steps, so that the 
pressure on the saw may be regulated exactly to 
suit the hardness and type of material being dealt 
with. On the completion of the cut the saw stops 
automatically and is lifted out of contact with the 
material. The pressure-oil pump is arranged so 
that, starting with a very light pressure when 
cutting round bar, pressure increases as the length 
of the cut increases. The pressure decreases again 
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Fias. 27 anp 29. HyDRAULICALLY-OpERATED CoLp Saw; Messrs. Gepr. HELLER. 


shortly before the completion of the cut. Pressure 
on the saw is relieved during the return strokes. 
The whole machine is very rigid, and the saw is 
carried in a slide working on a dovetailed bed. The 
guides may be adjusted for wear. The average 
cutting time is three to four seconds per cubic 
centimetre of SM. steel having a tensile strength 
of 60 kg. to 70 kg. 

A new type of cold saw employing oil pressure to 
feed the saw forward and to grip the work, has been 
developed by Messrs. Gebr. Heller, of Niirtingen. 
A diagram of the arrangement is given in Fig. 29, 
and the machine is illustrated in Fig. 27. The | 
hydraulic feed is so arranged that the pressure on | 
the teeth is maintained practically constant through- | 
out the working stroke. This enables a relatively 
high tooth pressure, with corresponding high cutting 
speeds, to be adopted, without danger of the pressure 
being increased with the dulling of the saw. The 
arrangement is claimed to be superior to variable- 
feed systems depending on the throttling of the 
oil supply, which ere stated to be subject to fluctua- 
tions depending on the change of the viscosity 
of the oil with temperature. The Heller system is 
also claimed to have advantages over those in 
which the feed varies according to the cross-section 
being cut, since such arrangements take no account 
of variations in the hardness of the material, which 
is properly compensated for in a system working in 
terms of tooth pressure. As shown in Fig. 29, the 
Heller system employs two pumps, a main pressure- 
oil supply pump a@ and a variable-delivery feed- 
regulating pump 6. The main pump supplies oil 
at a constant pressure to the hydraulic work grip 
and to the left side of the piston. It also serves 
the feed-regulating pump, which regulates the oil | 
supplied to the right-hand side of the piston. There is 
no load on this feed pump, the suction and delivery 
of which are balanced across the relief valve c. If 
the feed resistance exceeds a certain limit, part of 
the pressure-oil flows back to the oil tank through 
the relief valve. In cases of sudden change of | 
feed resistance the relief-valve ball, which normally | 


allows for a small leak, closes and the back pressure | 
on the right of the piston increases, so that the | 
effective feed pressure is held constant. On the| 
quick return strokes both pumps feed the right-hand | 
side of the piston. 
An interesting hydraulic vice which is arranged | 
to be applied to various machine tools has also | 
been developed by Messrs. Gebr. Heller. It is| 
operated in connection with a gear pump which is | 
arranged in a very ingenious way to give both high | 
and low pressures from the single pump. A portion 
of the oil dealt with, amounting to about one-eighth 
of the delivery, is trapped under the teeth and raised 
to a high pressure. The low and high-pressure 
services are led away from the pump by different 


| branches to the cylinder of the work-gripping vice. 


The main part of the movement of the vice is car- 


| ried out at the low oil pressure, but for final gripping 


an automatic valve comes into action and the 
cylinder is changed over to the high-pressure | 
supply, the low-pressure oil then circulating freely | 
back to the oil tank. The small supply of high- | 
pressure oil maintains the gripping pressure. The 
pump has a delivery of 40 litres per minute, and 
the vice has a gripping pressure of 15 kg. per square 
centimetre. The time required to close the vice is 
2-5 seconds, and the power consumed by the 
appliance 0-3 kw. The pump and its motor forms 
a self-contained unit, as illustrated in Fig. 28. 

As we have already pointed out, there was, 
among the machines exhibited at Leipzig, consider- 
able evidence of the efforts being made to lower pro- | 
duction costs. An interesting example of this, 
which we referred to in our issue of April 1, is the 
method of finish-boring internal-combustion engine 
cylinders introduced by Messrs. Ernst Krause. 
With this system, reaming, grinding, or honing are 
eliminated. A further example of rapid-production 
methods is furnished by the Mulka automatic shown 
by Messrs. Loewe-Gesfiirel A.G., of Berlin. The 
principle of this interesting machine, which is 
intended for operation on bar stock, is that four| 
tools spaced around the longitudinal axis of the’ 
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machine are fed to the work in a radial direction 
without any longitudinal feed being employed. 
The tools are made broad enough to turn the full 
length of the work, the finished pieces being cut off 
by an independent cutting-off tool. 

The machine is illustrated in Fig. 30, while an 
enlarged view of the tool-head is given in Fig. 31. 
The tools are fed forward by four internal cams 
operating on the tool slides. The principle of the 
arrangement is illustrated in Fig. 32; the details 
are shown in Figs. 33 to 35. The cams are connected 

TABLE FoR Fia. 36. 
Machining 


Time 
Seconds 


Cutting Speed, 


Material Ft. per min 


Helos, 31-7 to 38 tons . 

DLN, 1,661 ; St. C., 34-11; 
22-2 tons 

Bright drawn screw steel, 
38 tons 

Chrome Nickel Steel, DLN, 
1,662; ECN, 45 

Helos, 31-7 to 38 tons 

Helos, 31-7 to 38 tons ¢ 

Chrome Nickel Steel, DIN, 
1,662; ECN, 45 

Helos, 31-7 to 38 tons 

Bright drawn screw steel, 
38 tons 

DIN, 1,661; St. C., 34-11 


200-215 
135 


s4 


22-2 tons 
to an internal drum rotating inside the main tool- 
head. The four tools are arranged in pairs as shown 
in Fig. 33, a and 6 working together and, similarly, 
c and d, so that there is no unbalanced side pressure 
on the work and chattering and vibration is not 
experienced even when turning small-diameter work. 
As shown in Figs. 34 and 35, two of the opposite tools 
have stepped or serrated cutting edges, while the 














932.) 


APRIL 8, I 


ENGINEERING. 





429 














Fie. 30. 








haces 
(3245-1) 


Fics. 30 to 36. Muoxtxa Automatic; Mgssrs. 
LoEwE-GESFUREL. 


other pair are given the final form of the work. 
The serrated tools, which are equivalent to a series 
of small independent tools, are fed forward slightly 
in advance of the final forming tools, so that grooves 
are first cut in the work, which greatly eases the 
work of the final form tools. The arrangement 
allows of high cutting speeds being employed. 

As will be clear from Figs. 30 and 31, the axis of 
the headstock is inclined, with the result that the 
bar stock feeds itself forward under its own weight 
and no bar feed is necessary. The bar is gripped by 
compensated jaws and a clamping sleeve, and rolled 
bar stock is employed. Adjustable dogs secured to 
the outer periphery of the cam drum control the 
tipping mechanism and rapid motion of the tool 


slides, They also control the turret head, which is | 


Provided for work requiring boring or internal 
machining. It is not used in connection with 
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outside machining or forming. The main spindle 
has a speed range from 100 r.p.m. to 700 r.p.m. 
and is driven by a constant-speed motor through 
change gears. Examples of work turned out on 
| this machine, are shown in Fig. 36, details of the 


| material and cutting speeds being given in the 





| Table on the opposite page. 
(To be continued.) 
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THE TRADE OF SALVADOR. 


THE smallest, but most densely-populated, of the 
Central American Republics, Salvador, has a coast 
line on the Pacific Ocean 160 miles in length. The 
area of the country is 75 per cent. greater than that of 
Wales. Possessed of very important advantages as 
a coffee-producing country, due to cheap labour, and 
the proximity of the plantations to the sea ports, 
the prosperity of the territory is very largely dependent 
upon the crop, and the way in which it can be marketed. 
Any country which has to rely upon a single article 
of commerce for the entries on the export side of its 
international trade account, is likely to be particularly 
affected in times of general depression. There is no 
alternative market to look to, for compensation for 
losses, and thus, the troubles, experienced generally 
throughout the economic world, are locally accentuated. 
Such is the condition of Salvador to-day. As the price 
of coffee in the world’s markets has fallen by more than 
one-half of the normal, the position of the merchants 
and planters is serious. It is made all the more so, 
because of the lack of reserves of the growers. When 
crops and markets were both good, little, or nothing, 
was set aside to carry over a lean period, and such a 
universal depression as exists at present received no 
consideration. Under such circumstances, as is 
clearly shown in a recently-issued report, prepared by 
Mr. D. J. Rodgers, His Majesty’s Consul at San Salvador, 
for the Department of Overseas Trade, the purchasing 
power of all have become much restricted. The 
publication referred to is procurable from H.M. 
Stationery Office at a price of ls. net, and is entitled 
Economic Conditions in the Republic of El Salvador. 

The total exports of the territory in the year 1930, 
had a value of 27-3 million colons, when 10 colons 
were equivalent to the £. Coffee accounted for 90 per 
cent. of this, the only other export of any appreciable 
magnitude being sugar. About one-third of the 
coffee was shipped to Germany, the other principal 
customers being the United States of America, Italy, 
Holland, Sweden, and Norway. The requirements of 
the Republic were mainly met by the United States. 
Out of a total import trade of 23-9 million colons in 
1930, America supplied almost one-half and, though 
second in the list, Great Britain had to be content with 
sending goods to the value of 3-1 million colons, or 
little more than one-eighth. The United States have 
many permanent advantages in dealing with these 
markets—proximity, low freights, quick delivery, 
and more rapid postal communication, are all in their 
favour—but other countries have established themselves 
as the greatest suppliers of certain classes of goods, and 
there are many reasons for hoping that the United 
Kingdom may increase the number of lines in which 
she does the same. Indeed, this has already been ac- 
complished with textiles. There are, however, many 
directions in which the British position is so poor that 
it might reasonably be suspected to be due to apathy 
on the part of traders rather than to a lack of capacity 
to compete. There is a good demand for cement, 
which is principally obtained from Sweden, Steel 
wire for fencing comes largely from B lgium, the 
British supply being but 0-4 per cent. of the total 
purchases. Electrical machinery and apparatus, as 
well as what is classified as electrical material, are 





430 


largely the produce of the United States, while Great 
Britain has less than 1 per cent. of the trade. The 
outstanding variation in the British returns of 
with the Republic is shown by the figures for 
In 1929. Salvador took 640.0001. worth of 
British coal, whereas in 1930, the annual accounts 
showed a total of 1,980/. The markets of value to 
Great Britain, apart from textiles, in which trade might 
be increased, are those in iron and steel goods, plain 
and corrugated galvanized sheets for roofing, machinery 
for the coffee plantations and for small industrial 
works, piping and its accessories. The trade of Canada 
with the Republic, though still small, shows a healthy 
rate of increase. It is mainly confined, on the engin- 
eering side, to commercial motor vehicles and their 
accessories, electrical machinery, apparatus and 


most 
trade 


material. 


PERSONAL. 


LEwEeNz AND Wrtxryson, LimiTep, 74, 
Victoria-street, London, 8.W.1, have advised us that 
their name has been changed to Messrs. Mangin Davson 
and Partners, Limited. 


Messrs. 


Str Harry Livesey, after an association with the 
firm of Messrs. Livesey, Son and Henderson, 14, South- 
place, Loidon, E.C.2, extending over some 50 years, has 
decided to retire. The business of the firm will be 
continued by the three remaining partners under the 
style of Messrs. Livesey and Henderson. 


Messrs. Tue Brittse THoomson-Hovston Company, 
Limirep, Rugby, have appointed Mr. J. W. Leach 
manager of their London office in succession to the late 
Mr. A. H. Walton. Mr. E. Sayers has been appointed 
sales manager of the Coventry Works in succession to the 
late Mr. E. Garton, and Mr. P. L. Edwards has been 
appointed acting manager of the Dublin and Belfast 
oflices in succession to the late Mr. W. F. Haldane. 


Messrs. Tue Brtoutstpe Founpry anp ENGINEERING 
Company, Liurrep, Sheffield, have been appointed sole 
distributors in the British for Micarta roll-neck 
This material is non-metallic, and is capable 
of withstanding high velocities and pressures. It is 
lubricated water and its life is stated to be 10 or 
15 times that of brass, gun-metal, or white metal. 
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Totals 110,443 


Tron and Steel._-Exporte of iron and steel goods last 
k amounted to 5,553 tons, compared with 8,135 tons 
in the preceding six days. Shipments of black-plates 
and sheets were raised from 497 tons to 585 tons, and 
vf other iron and steel goods from 363 tons to 44] tons, 
but of tin-plates and terne-plates lowered from 6,576 tons 
to 4,431 tons, and of galvanised sheets from 699 tons to 
$6 tons. Imports of iron and steel were increased from 
),421 tons to 6,885 tons, of which 
than 36 per cent., was scrap. Of the total imports, 
Belgium supplied 5,187 tons, ed 1,119 tons, Ireland 
554 tons. Holland 25 tons, and Norway 10 tons 
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CONTRACTS. 


Messrs. ReppatH Brown AND COMPANY, 
Edinburgh, in connection with the development of the 
Irak oil fields, have received the contract for the steelwork 
for 63 buildings, including garages, bungalows, and a 
hospital. The contract covers the supply of some 1,800 
tons of steel. 

Messrs. UNDERFEED SToKkeER COMPANY, LIMITED, 
Aldwych House, Aldwych, London, W.C.2, have supplied 
ash-handling plant for at the Greenwich Power 
Station of the London County Council Tramways. 
This order was received by the London office at the above 
address, and not, as stated in our “ Notes from the 
North-West,” on page 373 ante, by the Manchester 
office. The material was manufactured at the works of 
the firm at Derby. 
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| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The limited make of 
Cleveland pig-iron falls just short of sufficient for current 
moderate requirements, and consequently the already 
low stocks are slowly decreasing, but no movement is yet 
noticeable in the direction of preparation to re-start 
idle blast furnaces. Most of the output continues to be 
absorbed at producers own consuming departments. 
Home users who have to come on the market for iron 
are supplied almost entirely direct by ironmasters, and 
merchant business is thus virtually confined to sales of 
small lots to overseas customers. Producers have still 
to contend with keen competition for Scottish trade, and 


| offer specially low terms to firms beyond the Tweed. who 


continue to take fair quantities of iron from India. For 


| other business, makers keep to the following fixed minimum 


figures: No. 1 Cleveland, 6ls.; No. 3 g.m.b., 58s. 6d. ; 
| No. 4 foundry, 57s. 6d. ; and No. 4 forge, 578. 

Hematite.—Producers of East Coast hematite pig 
are taking a firmer stand, thougn the rather embarrassing 
large stocks are not yet decreasing. Prospects, however, 
| are regarded asa little brighter. An encouraging feature is 
the renewal of transactions with firms in Wales, and further 
buying by customers in Sheffield and in the Midlands is 
looked for. Second hands have lightened their holdings 
considerably, and while they are still selling ordinary 
qualities at 63s. 6d., they are no longer disposed to shade 
that figure, and makers are asking a little higher price. 
No. 1 hematite is at a premium of sixpence. 

Foreign Ore.—Both buyers and sellers of foreign ore 
are off the market. The nominal price of best rubio 
is 16s. c.i.f. Tees. 

Blast-Furnace Coke.—Local of Durham blast- 
furnace coke have considerable quantitites of their own 
makes and are not buying. Sellers have heavy stocks, 
and offer good average qualities at 16s. delivered here. 

Manufactured Iron and Steel.—Rather better inquiry is 
circulating for one or two commodities, but in nearly 
all branches orders are urgently needed, the outstanding 
exception being the department engaged in turning out 
constructional steel, which is busily employed. Manu- 
facturers of railway requisites have a little more work 
on hand. Principal market quotations stand : Common 
iron bars, 101.; best bars, 101. 10s.; double best bars, 
11/.; treble best bars, 111. 10s.: packing (parallel), 8/. ; 
packing (tapered), 10/.; steel billets (soft), 5/. 10s.; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 28. 6d.; iron and steel rivets, 11/7. steel ship 
plates, 81. 158.; steel ship angles, 8/. 6d.; steel 
joists, 81. 15s.; heavy sections of steel rails, 82. 10s. for 
parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 12/7. 10s.; black sheets (No. 24 gauge), 8L.; 
and galvanised corrugated sheets (No. 24 gauge), 9/. 15s. 

Imports of Iron and Steel.—The import tariff 
already checked dumping, as is indicated by the monthly 
statistics of the Tees Conservancy Commission which 
show that last month only 5,071 tons of iron and steel 
| were imported into Middlesbrough compared with 
14,471 tons in February, and 10,361 tons in March last 

In November last the aggregate unloadings 
reached 19,005 tons. Of last month’s imports 2,237 tons 
were pig-iron, 2,559 tons were crude sheet bars, billets, 
blooms, and slabs, and 275 tons were plates, bars, angles, 

| rails, sheets and joists. 

Shipments of Iron and Steel.—The gradual growth of iron 
and steel shipments from Middlesbrough, while much 
slower than could be desired, is gratifying and encouraging. 
March clearances totalled 42,579 tons comprising 12,971 
tons of pig-iron, 1,322 tons of manufactured iron, and 
28,286 tons of steel ; compared with this total, aggregate 

| loadings in February amounted to 37,388 tons, and in 

| January to 30,293. Last month Scotland was again the 
largest buyer of pig-iron, accepting 4,704 tons, Wales 
being second with 2,200 tons and Denmark third with 

1,055 tons. The Union of South Africa was the chief pur 

chaser of manufactured iron with an import of 133 tons 

Principal receivers of steel were, Portuguese East Africa, 
2,951 tons ; The Union of South Africa, 2,079 tons ; India, 

and Siam, 1,114 tons. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Operations have been resumed with 
increased vigour in several sections of the local staple 
trades, following the holiday shut-down. In other diree- 
tions, however, and particularly in the raw and sem!- 
finished steel trade, difficulty is experienced in main- 
taining production at recent capacity. An increased 
number of inquiries is in circulation, but progress 's 
likely to be slow. The current demand for both basic 
and acid materials is on a low level, largely as © result 
of the restricted call for railway, shipbuilding, and other 
heavy steel goods. Users of such materials, while 
realising the attractive nature of quotations, cannot 
induced to buy ahead, and are content to take suflicie 
to cover immediate needs. Quotations are of a stationary 
character, and are as follows :—Hard basic billets, 
7l. 17s. 6d.; soft basic billets, 51. 17s. 6d. ; West Coast 
hematites, 86s. ; East Coast hematites, 84s. 6d. ; Lincoln- 
shire forge iron, 59s. 6d.; Lincolnshire No. 3 foundry 
iron, 63s. 6d.; Derbyshire No. 3 foundry iron, 63¢. 64. ; 
Derbyshire forge iron, 59s. 6d.; bars, 10/.; sheets, 11. 
Improvement in the heavy engineering trades is not 
uniform. Financial stringency is reflected in the sparing 
manner in which British railways are ordering supplies. 
The overseas call leaves much to be desired Local 
makers of large castings and forgings are suffering fro! 
the depression which has gripped shipbuilding yards 
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While a large amount of armour-making plant continues 
to stand idle, and orders are not of very great bulk, 
research work continues apace. An important new type 
of armour-piercing projectile has been produced under 
local patents. With this class of shell, it has been found 
practicable to perforate hard-faced armour of the best 
quality over 1 ft. in thickness and inclined at 30 degrees, 
the velocity being equivalent to a range of about 10 miles. 
The time occupied in perforating the armour plate was 
about 1-200th of a second. Sheffield also had a share 
in the construction of the Sydney Harbour Bridge. A 
local firm supplied 14} miles of manganese-steel rails, 
the value of which was about 50,0001. The latest 
inquiries in circulation include those from inland users 
of high-tensile steel, stainless-steel weights, oil filters, 
lawn-mower blades, and files. From overseas, inquiries 
have been received from Philadelphia for pipes, valves, 
cocks, gauges, and pottery and enamelled ware, from 
Montreal for files, and from Copenhagen for malleable 
fittings. In the lighter trades business continues to open 
out steadily. Judging by the number of inquiries from 
countries on the Baltic seaboard for tools, prospects appear 
brighter than for some time past. Both stainless steel and 
rustless iron are in active demand. 


South Yorkshire Coal Trade.—Business is not so free 
as before the holiday period. Forward buying is less 
active. Export requirements show little change, and 
quotations have a tendency to weaken. Prospects, both 
on home and export account, are uncertain. Sheffield 
Corporation are asking for quotations for 12 months’ 
supply of fuel for electricity generation, commencing 
August next. The Corporation’s average weekly rate of 
consumption is approximately 4,545 tons, which is 
equal to about 326,000 tons a year. The demand for 
slack by electricity undertakings and the textile trades 
shows a decline. The housecoal market has developed 
further weakness. Foundry and furnace coke are in 
satisfactory request, while gas coke continues steady. 
Quotations : Best branch handpicked, 26s. 6d. to 27s. 6d. ; 
Derbyshire best house, 22s. to 23s.; Derbyshire best 
brights, 19s. to 20s. 6d.; screened housecoal, 19s. to 
20s. 6d.; screened house nuts, 17s. to 18s.; Yorkshire 
hards, 16s. to 18s.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 9s. ; 
and smalls, 4s. 6d. to 5s. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—Although most branches of 
the North Western iron and steel and heavy engineering 
trades have resumed after the Easter stoppage with little 
prospect of any early improvement, some slight con- 
solation is found in the fact that, in the area, there are 
now 40,000 fewer persons unemployed than a month 
ago, and 90,000 fewer than a year ago. This is attri- 
butable, to some extent, to the effect upon lighter 
industries of the recently imposed tariffs, but leading 
members of the iron and steel industries reiterate their 
contention that only the introduction of a much larger 
measure of protection, in the region of 25 per cent. to 
30 per cent. duty, can revive the severely depressed 
heavy trades. Meanwhile, the foundry iron trade 
continues patchy, and the demand for iron and steel 
castings, which was at an improved level before Easter, 
has fallen away. Steelmakers report poor inquiry from 
structural engineers, boilermakers, and locomotive 
builders, and special steels are only in moderate request. 

Electrical Trade Developments.—Further evidence of 
the relative prosperity of firms engaged in the manu- 
facture of electrical plant and equipment was provided 
at the annual meeting of Messrs. British Insulated Cables, 
Limited, of Prescot. The Chairman, Sir Alexander 
Roger, outlined works expansion and re-organisation 
schemes carried out recently, or about to be put in 
hand. He stated that, during the year, the company 
had completed its contract for the Scottish grid scheme, 
and had supplied extensive electrical track equipment for 
the Great Indian Peninsula Railway. Recently the Helsby 
tactory of the firm had been reorganised and was now 
one of the finest of its kind in the kingdom. In addition, 
their enamelled-wire plant had been removed from 
Preseot to Huyton Quarry to permit of developments, 
and, shortly, new shops were to be constructed at 
Preseot for increasing the output of fine wires and 
tinned wires. 


Recent Engineering Orders.—The steady improvement 
since the beginning of the year among motor manu- 
tacturers is fully maintained, and most firms have secured 
substantial orders in the last few weeks. At Wigan, 
Messrs. Walker Brothers (Wigan), Limited, have had a 
tender approved by the Liverpool Health Committee for 
ten Pagefield motor lorries at 17,1007, and 40 horse- 
drawn containers, at 6,1501. Aircraft manufacturers 
report steady business, and Messrs. Armstrong-Siddeley 
Motors, Limited, have recently completed, at their 
Manchester works, six ‘‘ Avro Cadet ” training machines 
for the Irish Free State Government. Messrs. Henry 
Simon, Limited, of Stockport, are constructi machin- 
*ry, cranes and belts for the London and North Eastern 
Railway Grimsby Dock extension scheme, the contract 
for reinforeed-concrete pilings and decking for which has 
gone to Messrs. Yorkshire Hennebique Contracting 
Company, Limited, of Viaduct Works, Leeds. At the 
last meeting of members of the Lancashire Industrial 
Development Council and representatives of local 
authorities it was reported that no fewer than 58 
municipal bodies in Lancashire and Cheshire had agreed 
to contribute one-eighth of a penny in the pound on their 
rateable value towards the funds of the organisation. 
Some dislocation of the Atherton (Lancs.) nut and bolt 
trade was caused by a strike of 200 operatives against 
® wage reduction last week-end. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal meeting. ‘ Train- 
ing for Management,” by Mr. T. G. Rose. South Wales 
Branch : Tuesday, April 12, 6 p.m., Royal Metal Ex- 
change, Swansea. “‘ The Application of Gas to the Heavy 
Industries, with Special Reference to the Use of Town 
Gas for this Purpose,”’ by Mr. W. C. Jackson. Yorkshire 
Branch: Thursday, April 14, 6.30 p.m., Technical 
College, Keighley. “The Trend of Modern Machine 
Tool Design,” by Mr. H. C. Town. 

Junior InstTITUTION OF ENGINEERS.—To-night, 7.30 
~— 39, Victoria-street, S.W.1. “The Design and 
Manufacture of Taps, with Notes on Screwing Dies,’’ by 
Mr. W. Wood. Friday, April 15, 7.30 p.m. “ Notes 
on Rocket Propulsion,” by Dr. H. Chatley. 


Rattway Civus.—To-night, 7.30 p.m., 57, Fetter-lane, 
E.C.4. “ The Metropolitan Railway, Past and Present,” 
by Mr. B. R. White. 

INSTITUTE OF BRITISH FOUNDRYMEN.— West Riding of 
Yorkshire Branch : Saturday, April 9, 6.30 p.m., Technical 
College, Bradford. ‘‘ Some Aspects of Steel Founding,” 
by Mr. H. Forrest. Sheffield and District Branch: 
Friday, April 15, 7.45 p.m. Albany Hotel, Sheffield. 
Annual General Meeting. “The Spun Pipe Plant of 
the Staveley Coal and Iron Company,” by Mr. J. B. 
Allan. Lancashire Branch. Junior Section: Saturday, 
April 16, 7 p.m., College of Technology, Manchester. 
Annual General Meeting. ‘The Merits of Oil-Bonded 
Cores,”’ by Mr. A. L. Key. 

INSTITUTE OF TRANSPORT.—Monday, April 11, 5.30 
p-m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “Classification of Merchandise : 
Origin and Application,”” by Mr. G. H. Wheeler. Bir- 
mingham and District Section : Tuesday, April 12, 6 p.m., 
Queen’s Hotel, Birmingham. Annual General Meeting. 


InsTiITUTION OF SANITARY ENGINEERS.—-Monday, 
April 11, 7 p.m., Caxton Hall, Westminster, 8.W.1. 
“Cement,” by Mr. D. B. Butler. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
April 11, 7 p.m., Victoria-embankment, W.C.2, Informal 
meeting. ‘‘ The Modern Trend of Design of Broadcast 
Receivers,” by Mr. C. F. Phillips. North-Eastern Centre : 
Monday, April 11, 7 p.m., Armstrong College, Newcastle- 
on-Tyne. Annual General Meeting. ‘“ An Analysis of 
the Costs of Electricity Supply and its Application in 
Relation to Various Types of Consumers,”’ by Mr. E. H. E. 
Woodward and Mr. W. A. Carne. Also at North-Western 
Centre: Tuesday, April 12, 7 p.m., Engineers’ Club, 
Manchester; and at London, on Thursday, April 14, 6 p.m., 
Victoria-embankment, W.C.2. North Midland Centre : 
Tuesday, April 12, 7 p.m., Hotel Metropole, Leeds. 
Annual General Meeting. London Students Section : 
Tuesday, April 12 7 p.m. Victoria-embankment, W.C.2. 
“Marine Electrical Machinery,” by Mr. J. Turner. 
Scottish Centre : Tuesday, April 12, 7.30 p.m., Institution 
of Engineers and Shipbuilders, 39, Elmbank-crescent, 
Glasgow. Annual General Meeting. “* Electrically- 
Driven Underground Conveyors in Coal Mines and their 
Economic Advantages,” by Mr. W. B. Hird and Mr. 
J. B. Mavor. 

INSTITUTION OF THE RUBBER INDUsTRY.—Monday, 
April 11, 7.30 p.m., First Avenue Hotel, High Holborn, 
W.C.1. ‘‘Moulds and the Moulding of Miscellaneous 
Rubber Goods,” by Mr. H. Rogers. “ Presses and 
Control Gear for the Rapid Moulding of Miscellaneous 
Rubber Goods,”’ by Mr. F. Siddall. 


BRADFORD ENGINEERING SoctetTy.—Monday, April 11, 
7.30 p.m., Technical College, Bradford. “ Bakelite,” 
by Mr. E. J. Lassen. 


British ASSOCIATION OF REFRIGERATION.—Tuesday, 
April 12, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, 8.W.1. Adjourned discussion on “ The 
Ditton Laboratory.” (1) Gas Storage Investigations. 
(2) Experimental Hold, by Dr. C. West and Dr. A. J. M. 
Smith. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, April 12, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Symposium on Spontaneous 
Ignition Temperature,” by Mr. L. J. Le Mesurier, Mr. 
J. L. Chaloner, and Mr. F. A. Foord. 


InstITUTION oF CrviL EnoingERS.—Tuesday, April 12, 
6 p.m., Great George-street, 8.W.1, “The Jetty Works 
of the Ford Motor Company at Dagenham,” by Mr. H. J. 
Deane. Wednesday, April 13, 6.30 p.m., Students’ 
Meeting. “Some of the Difficulties encountered in 
Testing Cements, Mortars and Concretes,” by Mr. 
D.A.G. Reid. “ Portland Cement and its Manufacture,” 
by Mr. W. A. Wakefield. Manchester and District 
Association : Wednesday, April 13, 6.45 p.m., Man- 
chester Literary and Philosophical Society, 36, George- 
street, Manchester. “Concrete Troubles and How 
they may be Avoided,” by Mr. G. McLean Gibson. 


INSTITUTE OF MARINE Enornerrs.—Tuesday, April 12, 
6 p.m., 85, The Minories, E.C.3. ‘‘ Lubrication of Diesel 
Engines,” by Engineer Lieutenant-Command > os 
Nicholson. Junior Section : Thursday, April 14,.7 p.m., 
“ Practical Hints on the Operation and Maintenance of 
Marine Electrical Machinery,” by Mr. D. M. Cathcart. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SooTLanp.—Tuesday, April 12, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. Annual General Meeting. Adjourned 
discussion. ‘* Propelling Machinery for Cargo Vessels.” 


InsTITUTE OF FuEL.—Wednesday, April 13, 6 p.m., 
Burlington-house, Piccadilly, W.1. Annual General 
Meeting. ‘ Evaluation of Coal from the User’s Stand- 











point,” by Dr. E. 8S. Grumell. 





InstTITUTION OF Rattway SIGNAL ENGINEERS.— 
Wednesday, April 13, 6 p.m., Institution of Electrical 
Engineers, Victoria-embankment, W.C.2. ‘‘ The Reform 
of the Signal Aspects on the French Railways,” by Mr. 
T. 8S. Lascelles. 

Royat Socrety or Arts.—Wednesday, April 13, 
8 p.m., John-street, Adelphi, W.C.2.  ‘* Rural Industries : 
their Organisation and Development,” by Mr. J. R. I. 
Brooke. 

Royat AgronavuticaL Socrery.—Thursday, April 14, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘“‘ Aero-Engine Accessories,” by Mr. W. L. 
Taylor. 

InsTITUTION oF STRUCTURAL ENGINEERS.—Thursday, 
April 14, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
Joint Meeting with Société des Ingenieurs Civils de France, 
British Section. ‘“‘ A Sea Wall in Kent,” by Mr. F. M. 
Du-Plat-Taylor. 

Institute oF Mertais.—London Local Section : 
Thursday, April 14, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, 83, Pall-mall, 8.W.1. Annual General 
Meeting. Discussion on ‘‘ Welding, Brazing and Solder- 
ing.” 








NOTES FROM THE NORTH. 


Gtascow, Wednesday. 


Scottish Steel Trade.—There has been practically no 
change in the state of the Scottish steel trade during the 
week and orders are very scarce. Home consumers’ 
demands do not amount to very much at present owing 
to the general quietness all round, and particularly in 
the shipbuilding industry, and the demand from overseas 
is also rather poor. From the latter source, however, 
one or two fairly good lines have been picked up recently, 
and there are prospects of more business coming along 
in the near future as the inquiry has been much better 
of late. In the black steel-sheet trade conditions are 
still somewhat mixed, and whereas there is a fair demand 
for the lighter gauges for export, the heavier sorts are 
very dull. Galvanised sheets are quiet, but the outlook 
is better. Prices are unchanged and are as follow :— 
Boiler plates, 91. per ton; ship plates, 8/. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black steel sheets, ; in., 
7l. 15s. r ton; and galvanised corrugated sheets 
(No. 24 gauge), 101. 15s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade the position is really no better, 
and all works are much in need of orders. Makers are 
very hopeful that the reopening of the St. Lawrence 
will bring along a better demand from Canada. The 
re-rollers of steel bars are still very quiet and are suffering 
from Continental competition, particularly for overseas 
business. The following are the current market quota- 
tions :—‘‘ Crown’ bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 61. 5s. per ton for home delivery, and 61. 2s. 6d. 
per ton for export. 

Scottish Pig-Iron Trade——No improvement of any 
kind falls to be reported in connection with the Scottish 
pig-iron trade, and makers are all very quiet. Inquiries 
are no better, and the six furnaces in blast are equal to 
all calls. Prices are unchanged and are as follow: 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron No. 1, 728. per ton, and No. 3, 69s. 6d. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending last 
etn April 2, only amounted to 103 tons. Of that 
total 40 tons went overseas and 63 tons coastwise. 
During the corresponding week of last year the figures 
were 350 tons overseas and 20 tons coastwise, making a 
total shipment of 370 tons. 

Shipbuilding.—It must be a very long time since the 
shipbuilding industry on the Clyde was at such a low 
level, as during the past three months only six vessels 
have been launched. The work on hand at present does 
not amount to very much, and the output during the 
next few months is also likely to be very poor. Inquiries 
are better of late, but the general trade position has not 
changed much, or given any indication of improving 
sufficiently, to justify owners in placing orders for new 
tonnage. The month of March brought out three 
contracts, two for Clyde builders and one for the Forth. 
These orders are: a dredger of about 200 ft. in length 
to be built by Messrs. Lobnitz and Company, Limited, 
Renfrew, for the Soviet Government; a floating dock 
for South Africa, to be built by Messrs. Wm. Hamilton 
and Company, Limited, Port-Glasgow ; and a boom de- 
fence vessel to be built by Messrs. Henry Robb, Limited, 
Leith, for the Admiralty. The output figures for the 
past month and for the year to date are as follow :— 


Three Months, 
March, 1932 1932. 





Ves. Tons. Ves. Tons. 
The Clyde ... one 3 1,399 6 8,637 
The Forth ... ee l 960 2 2,310 
The Tay... sc —— - - 
The Dee and Moray 
Firth ape MG - - 3 544 
Total ... 4 2,359 11 11,491 








Conveyance or Mrmtx By Rattway.—The quantity 
of milk carried by British railways during 1931 amounted 
to 198,000,000 gallons, an increasing proportion of which 
is now conveyed in steel, glass-lined tank wagons of 
from 2,000 to 3,000 gallons capacity. 
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THE RAILWAY SITUATION. 
As was natural, the subject of road competition 
occupied a prominent place in the addresses deli- 
vered to the shareholders at the recent general 
meetings of the railway companies. Our roads 
have cost anything between 1,600,000,000/. and 
2,000,000,0007. to construct, and have been, or 
are being, paid for by the public as a whole, whilst 
the railway companies have to provide the interest 
on the whole of the 1,100,000,0007. which represents 
their capital. During the nine years from 1920- 
1929, the total receipts from motor licences and 
petrol taxes have amounted to 180,000,000/., 
| but the actual expenditure on the roads has 
| been some 490,000,0007. As matters stand, the 
|public have to find a substantial fraction of 
|the maintenance costs of the roads, though the 
|motorists urge that these would be completely 
| covered were it not that the Treasury retains one- 
third of the licence duties on private motor-cars. 
There is, however, a general agreement that luxury 
| taxes are sound in principle and inflict less hardship 
|than any other form of impost. There was no 
|complaint of unfairness, when, in pre-motor days, 
the whole of the receipts from carriage licences 
were regarded as part of the general revenue. As 
matters stand, the public in general has to con- 
| tribute some 7,000,0001. towards maintenance 





|costs, although the Ministry of Transport has 


|reported that apart from the use of the roads 
by mechanical transport, the other uses are under 
|modern conditions almost negligible from the 
| point of view of highway expenditure. It follows, 


®* | therefore, that there would be no inherent unfairness 
| were the motor called upon to provide for practically 


the whole of the enhancement of road charges 
1900, whether for maintenance, policing 
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or on capital account. Whether so extreme a 
policy would be wise, is, however, another matter. 

The cost of policing seems likely to increase. 
It is somewhat instructive in this regard to compare 
the relative complacency with which the public 
regards the unfortunate fact that road deaths 
average some 20 per day, with the indignation 
which would break forth were the general public 
endangered even one-fifth as much by the railways. 
Fortunately for the public safety, railways have 
been developed by private enterprise, and directors 
dare not take risks which public authorities both 
may and do. 

An advertisement in The Times of March 22 
last, purports to put forward the road users’ 
case, but makes no attempt to deal with the real 
matters in dispute. It is claimed that present 
conditions are analogous to those of a century ago, 
when the prosperity of the canals was threatened 
by the advent of the iron road. The analogy 
might possibly hold if the rails had been laid on the 
highways, specially strengthened for this purpose 
at the public expense. As matters stand, however, 
the attempted comparison is inadmissible. The 
case would be materially altered if motors were 
confined to motor-roads constructed with private 
capital. As announced on March 22, the Ministry 
of Transport has now arranged for an expert com- 
mittee to investigate the whole question of highway 
costs and contributions. As things are, the private 
motor is certainly overtaxed as compared with 
the heavy motor, which, at present, does not 
contribute its fair share of either maintenance 
or construction costs. There are, of course, certain 
loads too bulky to go by rail, and here the heavy 
motor has proved invaluable. The 17-ft. steel 
cylinders out of which the new wind tunnel at 
Teddington is built up, could not have been 
transported by rail. 

Where motor competition is most felt is in the 
higher classed goods, on which it has been the railway 
policy to charge rates “which the traffic would 
bear,” rather than to base their charges on the cost 
of the service. In competing for traffic of this class, 
the motor has two advantages. In the first place, 
the railway charges are published and preferential 
rates are prohibited by law. Hence the haulage con- 
tractor knows exactly what he has to compete with, 
and can fix his own charges accordingly. In the 
second place, he delivers goods from door to door, 
with no intermediate handling or transhipment. 
An interesting modern instance of the disabilities 
attending on the latter is afforded by the fact that 
the Southern Railway Company proposes to estab- 
lish a cross-Channel train ferry, since, in order to 
avoid transhipment charges, Continental traffic 
which would naturally be handled by them has been 
diverted to Harwich. 

Much has been done of late years to reduce 
transhipment costs. To this end the various 
railway companies introduced a few years ago the 
system of containers which can be transferred 
bodily from truck to trolley with a minimum of 
labour. Thus meat despatched in a container 
from Aberdeen in the morning is now available for 
sale in London shortly after midnight. Milk 
tanks holding 2,000 to 3,000 gallons each are 
another innovation, and have in some cases brought 
back trade which had been diverted to the road. 

As regards passenger traffic, the railways have 
perhaps not made the most of their advantages. 
Booked speeds are no higher than in pre-war days, 
although there has been certainly a great improve- 
ment in the matter of keeping faith with the public 
by running to time. Sir Josiah Stamp stated that 
now 91 per cent. of the trains on the London Midland 
and Scottish Railway are punctual within 5 minutes. 
Even this figure however, hardly compares with some 
American performances, since it is‘claimed that on 
the Long Island lines a punctuality of 99-9 per cent. 
has been attained. The conditions, of course, 
are not quite comparable, but even our strictly 
suburban services have not yet approached this 
record. Thirty years ago it was by no means 
unusual for main line expresses to be 20 minutes 
to half an hour late, though the Great Western 
Railway was an honourable exception to this fairly 
general rule. This company still leads in the matter 
of speed, and the “ Cheltenham Flier” is booked 
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to cover the 77} miles between Paddington and 
Swindon in 67 minutes. 
company recover from the Canadian National} 
Railways the world record for the highest booked | 
speed. Actually the return journey from Swindon | 
to Paddington has been made in 58 minutes. That | 
higher speeds would attract more passengers has | 
been strongly urged by Sir Felix Pole, a former) 
general manager of the Great Western Railway, | 
and apparently the same view is taken by the| 
Pennsylvania Railroad Company, whose new electric | 
locomotives for passenger services are to be capable | 
of attaining 90 miles per hour on a level track 
with a load of 1,000 tons behind them. The | 
Southern Railway Company, which expects to| 
have its electric services to Brighton and Worthing 
in operation next year, takes a different view, and 
will not aim at more than 50-3 miles per hour. 
In fact it was stated by the Chairman that this 
departure is to be regarded as an extension of the 
suburban services rather than as a main line electrifi- | 
cation. Since the modern motorist complains of 
being obstructed by cars “loafing along” at 
25 miles per hour it seems evident that the new 
services will hardly attract the patronage of the 
average motor owner, who will in most cases take 
less time from door to door if he goes by car. 


Although reduced timings have just been an- 
nounced, the great lines running to the north also seem 
to underestimate the attraction of speed. The booked 
times from Leeds to Edinburgh, Glasgow, Leicester 
and Birmingham longer than in 1912.. The 
summer non-stop run from King’s Cross to Edin- 
burgh takes 8} hours, the average speed being thus 
only 47-6 miles an hour, though this train easily 
attains 80 miles per hour on the flat country in the 
neighbourhood of Sandy. The time from 
London to Newcastle is 5 hours 10 minutes, whilst 
the run could probably be made in 44 hours with 
the powerful engines now available. Whilst speeds 
leave something to desired, much has been 
done by the companies to attract traffic by increased 
comfort. The provision of third-class sleepers has 
been highly appreciated, but it has in some cases 
led to a transfer from the first to the third class. At 
several of the meetings, the point was raised whether 
a lowering of fares might not prove profitable on 
the whole. The managements, however, seem 
unanimous that a return to the penny-a-mile rate 
would increase their losses, and, although tradition- 
ally conservative, they have, of course, better 
means of forming sound opinions on this matter 
than anyone else. As matters stand, from 35 per 
cent. to 40 per cent. of the passenger receipts are 


are 


best 


be 


derived from ordinary fares. 
The main problem before the railway companies 
during the past few years has been to enable their 
This aim 
necessarily 


men to earn the high wages they receive. 
has not yet it 
involves heavy expenditure in the installation of 
mechanism which will reduce labour per 
passenger or per ton. In general, improvements 
of this kind have not been welcomed by the trade 
At the last Dublin meeting of the British 
Association, the late Mr. Alexander Siemens des- 
cribed the ban placed by the glass workers’ union 
on regenerative furnaces. Of course, this did not 
prevent them being installed on the Continent, 
and after some decades, during which Continental 
competition was built up, the unions had to yield 
here, but the mischief had then been done. The 
present situation in Lancashire suggests that the 
same course will be followed in the weaving industry, 
improved methods of working being prohibited 
until the foreigner has secured a long lead. The 
shipbuilding industr:’’ is threatened by similar | 
myopia. It was stated at the meeting of the | 
London and North Eastern Company that only 40 | 
vessels were launched last year in the North-East | 
Coast area, this being the lowest output for over 40 | 
years. Of the 88 blast-furnaces in the same area, 
only 17 were in operation at the end of the year, 
whilst in Scotland, for a large part of the year only 
one furnace was in blast. It is instructive to note 
that, in 1900, the ratio of net to gross railway receipts | 
averaged 62 per cent. Last year, the working 
ratio on the London and North Eastern Railway 
was 80-95 per cent., and this was less than the 


been ac hieved, since 


costs 


unions. 





| 


corresponding figure for any other main line. | 
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On the whole, however, the railwaymen have been 


With this service the| fairly reasonable in accepting improved methods 


of operation, though the real pinch has, perhaps, to 
come. In this matter of rationalisation, the Under- 
ground group have had a remarkable record, but 
up till last year the displacement of labour by the 
increased use of mechanism was more than made 
good by normal growth of the traffic. This happy 
condition has now come to an end, and the company 
has been compelled to abandon its previous policy 
of carrying surplus and redundant members of 
the staff until by normal wastage they could be 
re-absorbed. An unsuccessful appeal has been 
made to the employees to share present losses by 
accepting a small wage reduction. The average 
wage on these lines was stated two years ago to be 
41. 3s. 7d. per week. The total number of passengers 
carried last year by these railways, the London 
General Omnibus Company, and other associated 
undertakings was 2,646,000,000, of which the share 
of the L.G.0.C. was 1,538,000,000. The four main 
line railway companies carried 395,000,000 pas- 
sengers. 

An interesting account of how rationalisation 
is proceeding on the London Midland and Scottish 
Railway was given by Sir Josiah Stamp. Naturally, 
when the amalgamation was effected, time was 
necessary for comparison and deliberation. The 
word organisation has the same attraction for a 
certain type of economist-politician as had Mesopo- 
tamia for the traditional old lady. He seems to 
regard it as a remedy for every economic ill. There 
is, however, a distinct danger that it may be over- 
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of the London Transport Bill, and at several of the 
meetings it was definitely stated that no attempt 
would be made to electrify suburban services unt] 
the fate of this measure was known. The Southern 
Railway Company was bold enough to make the 
venture without such security, but at the time this 
| decision was taken the menace of the motor-’bus 
was much less insistent than it is to-day. At 
present the Southern Company has 800 miles of 
electrified track, and the extension to Reigate and 
Three Bridges is expected to be in operation in 
July next. Whilst the main-line companies welcome 
the London Transport Bill, this measure is strongly 
opposed by the Metropolitan Railway, and the 
Underground group does not appear to be keenly 
in favour of it, and would probably have preferred 
an Act on the lines of that rejected by Mr. 
Morrison when he became Minister of Transport. 


ALTERNATING versus DIRECT- 
CURRENT DISTRIBUTION. 


A REFERENCE to the appropriate volume of 
ENGINEERING will show that in the spring of 1888 
Colonel R. E. Crompton read a paper before the 
Society of Telegraph Engineers and Electricians, 
in which he compared the direct and alternating- 
current systems of distribution from the points 
of view of trustworthiness, capital expenditure and 
running costs to the distinct advantage of the former, 





though, in the long discussion which followed, the 
advocates of the latter rather more than redressed 
the balance. Nevertheless, the matter cannot be 


done, with the result that though books are kept | regarded as having been settled, since in the forty 


perfectly, individual initiative is restricted. 


It is of | odd 


years which have intervened, this historic 


interest to note that this danger is appreciated on | meeting has been followed by many others, at which 
. ‘ . . | . ni a 
the London Midland and Scottish Railway, and | the protagonists of the two systems have advanced 


that by recent changes, district commercial officers | “‘ with no little heat their various opinions.” 


are now empowered to settle locally many matters 
which were previously referred to headquarters. 

At the date of the amalgamation, the companies 
absorbed by the London Midland and Scottish 
Railway had in service 10,316 engines, which were 
of 393 different types. The line is now operated by 
9,032 locomotives of 261 types, and Sir Josiah 
Stamp looked forward to the day when the number 
of types might be reduced to 20. Extraordinary 
economies have been effected in the matter of loco- 
motivere pairs. Boiler work which, in 1928, took 
28 days, now takes 11. Though the average tractive 
power has been increased by 6 per cent., the coal 
consumption has been diminished by 1-14 Ib. per 
engine-mile. Double-heading has been reduced by 
50 per cent. Improved methods of handling traffic, 
by additional cranes, lifts, escalators and conveyors, 
by improved signalling, and by savings in stores and 
the like have been effected at heavy capital cost, but 
lacking this expenditure the shareholders would be 
in a worse condition than they actually are. Since 
1927, it has been found possible to reduce the 
numbers employed by 33,059. This has been effected 
largely by the natural wastage due to deaths, 
retirements, and resignations; but in the case of 
the shopmen this has not been possible, and many 
dismissals have been necessary. This is the more 
unfortunate, since, whilst the railways from the 
employees’ standpoint constitute a sheltered trade, 
the wages of mechanics are governed by world 
conditions. 
of consignments. Traders generally are carrying 
smaller and more diversified stocks. 

The advantages of large wagons for minerals have 
long been recognised, and the London and North 
Eastern Company have 25,000 twenty-ton wagons. 
The coal trade is, however, in so depressed a con- 
dition that it is only relatively few collieries which 
can now face the cost of the improvements needed to 
permit of the use of these wagons. 

It is of interest to note that the methods of 
determining unit costs in engineering workshops 
originated by Mr. F. W. Taylor are now being 
adapted to railway use. Thus, the London Midland 


jand Scottish Railway have a “job analysis com- 


mittee,” which measures by exact methods the 
efficiency of staff and performance in different 
departments. On the basis of the data thus acquired 
many mechanical and organisational changes have 
been effected, with, it is stated, excellent results. 
All the main-line companies are strongly in favour 


One increasing trouble is the smallness | 











In 
practice also they have agreed to differ, with the 
result that on March 31, 1930, out of a total of 841 
systems of supply in this country, 244 were being 
operated on direct current. The reason for this 
is not far to seek. The chief claim of those who 
advocated direct current was that in the event of 
the generating plant breaking down a supply could 
be maintained temporarily from batteries, and it 
was probably this which caused this system of distri- 
bution to be continued, even after the advantages 
of alternating-current generation had been recog- 
nised and its employment had become common. 
In recent years, however, the possibility of a com- 
plete breakdown has for many reasons become 
more and more remote, and this, combined with 
the high initial and maintenance cost of batteries 
and the growth of the networks, has encouraged 
the use of alternating current, so that it has become 
almost universal for new systems. 

At a time then when frequency standardisation 
is under way and voltage standardisation is being 
seriously considered, it is pertinent to inquire 
whether a further step should not be taken, and 
whether the efforts that are now being made to 
secure maximum efficiency in generation and trans 
mission should not be followed by similar action 
with regard to distribution. In other words, whether 
the increase in the capacity of low-tension distribu- 
tion networks, which will be necessitated by a growth 
in the load, should not, in districts where direct 
current is at present in use, be accompanied by 4 
change-over to alternating current. In many areas 
this question has been answered in the affirma- 
tive and conversion has already taken place. The 


arguments in its favour are, of course, that 
standardisation and the technical and economic 
advantages which follow it, will be secured. The 


arguments against it are less positive and easy 
to state, but may be summarised by saying that the 
disturbance and financial loss which it would neces- 
sitate would be too serious to be borne. It is, of 
course, a question which permits of no general 
answer. Every case must be examined and dealt 
with on its merits. Moreover, experiences in districts 
other than that under examination must not be 
given too much weight. 

This word of warning is a necessary preface to 4 
consideration of the paper on this subject which 
was read before the Institution of Electrical Engi- 
neers, on March 31, by Messrs. H. Blades and A. . 
MacQueen, since the authors are whole-hearted 
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conversionists. Dealing first with small townships 
and the residential and suburban areas of large 
cities, they put forward an argument with which 
recent sociological legislation has made us familiar. 
When the grid supply becomes available, they say, 
direct-current generating stations will be shut down. 
If direct-current distribution is continued, the cost 
of the necessary transformers and converting plant 
will, of course, be borne by the Central Electricity 
Board, but if a change-over to alternating-current 
is made the whole of the estimated cost of the 
equipment can still be obtained from that body and 
used to finance the conversion. It will perhaps be well 
to leave this aspect of the matter there, and pass on. 

Conversion, with or without external assistance, 
having been decided on, the next point to be consi- 
dered is whether alternating-current distribution 
shall be effected on the “standard” three-phase, 
four-wire system with pressures of 400 volts be- 
tween phases and 230 volts from phase to neutral, 
respectively, or on the single-phase three-wire 
system with 460 volts between the outers and 230 
volts from phase to neutral. In spite of the advan- 
tages of the former, the presence of a large proportion 
of three-wire mains and their network boxes may, 
for financial reasons, compel the use of the latter, 
even though it necessitates the employment of non- 
standard transformers for dealing with the three- 
phase, high-tension energy and leads to a reduction 
in elasticity, poor balance, low power factor and 
difficulties in supplying the power load. Fortunately, 
in many areas a large proportion of four-core mains 
have already been laid in anticipation of the change, 
and the reduction in losses due to using all four 
cores is greater than the loss due to the current in 
the neutrals of the three-wire mains, provided that 
proportion is not less than about 30 per cent. 

The authors, therefore, recommend that the 
standard system should be employed whenever 
this condition exists, or where it is likely to exist 
in the near future. They also point out that the 
efficiency of the converted system can be increased 
by arranging for the three-core mains to carry their 
individual load only, by interlinking the networks 
so that the current in them is reduced, and by accu- 
rate balancing. The three-wire mains can be utilised 
by running a three-phase four-wire supply from the 
distributing centre to suitable balancing points in 
the network, either through new four-core feeders 
or through a combination of two or more of the 
existing three-wire cables and static balancers, and 
then supplying the three-wire distributors from these 
points on two phases and the neutral. This system 
can also be used if the proportion of four-core cable 
is less than that given above. Alternatively, a single- 
phase supply can be employed temporarily, until the 
laying of further four-core cables render conversion 
to the “standard” system practicable. This 
second conversion, it is argued, could be carried out 
with little inconvenience to the consumer. In 
industrial and heavily loaded city areas there is no 
alternative to the standard system, except that it 
would probably be advantageous to supply any con- 
sumer or building with a demand exceeding 30 kw., 
direct from the high-tension mains. This transfer 
should form the first step in the conversion, as it 
would relieve the direct-current network and enable 
small sections of the latter on the peripheries to be 
converted as the load increased. Subsequently, a 
new four-core network should be imposed on the 
existing three-wire direct-current mains, and a 
gradual change-over to alternating current should 
take place. It is also argued that, for reasons of 
standardisation, conversion in these areas is more 
important than in those where the load is less owing 
to the larger amount of apparatus involved. 

_ In considering this question the economic aspect 
is a8, if not more, important than the technical, and 
the authors quite rightly deal with it exhaustively. 
Their practical experience shows that, in suburban, 
or lightly loaded areas, the cost of conversion from 

t-current to the “standard” and single- 
Phase systems would be 18-5. and 14. per kilo- 
watt of maximum demand respectively, without 
giving any credit for the plant removed. The 
result would be a reduction from 1-4/. to 0-91. per 

Owatt in maintenance charges, partly owing to 
the lower cost of substation operation, and partly 
owing to greater freedom from electrolysis. To 


build a new rectifier substation and an auto-rotary 
substation would cost 171. and 16-25l. per kilowatt, 
respectively, compared with 6-75l. for an ordinary 
transformer substation and 5-75l. for one of the 
kiosk type, while to change-over the area would 
cost 7-25/. per kilowatt. In addition, the cost of an 
alternating-current meter is only about two-thirds of 
that of its direct-current counterpart, and it is both 
more sensitive and more equitable to the consumer. 
As regards extensions, though it would cost 191. per 
kilowatt to change-over and double the capacity of 
a distributing centre as against the 16l. and 15-25. 
per kilowatt necessary to install additional rectifiers 
and rotaries, respectively, the extra capital invested 
would be of much greater real value, owing to the 
longer life of the alternating-current plant. In 
heavily loaded areas it is estimated that the cost of 
conversion would be about 16/. per kilowatt of 
maximum demand, the cost of a new alternating- 
current substation being 4/. per kilowatt, as com- 
pared with the 9/. per kilowatt required for the 
equivalent direct-current auto-rotary plant, while 
to change over the network would necessitate an 
expenditure of 7-5l. per kilowatt. The incidental 
advantages accruing would be the same as those 
noted in the case of the suburban areas. 

The authors, therefore, make out a good case for 
conversion, and argue inferentially, if not explicitly, 
that for reasons, both of standardisation and 
economy, the change should take place universally 
and at once. It is significant to notice, however, 
that while in 1888 an author favouring direct-current 
was followed by a majority of speakers who 
advocated the competing system, in 1932 the 
majority of those taking part in a discussion on a 
communication lauding alternating-current, had a 
good word to say for its rival. If we do no more 
than record Mr. Mordey’s mysterious hint that 
the near future holds something which renders it 
more likely that direct rather than alternating 
current will survive, we may still point out that 
there are fields of application, other than that of 
traction, where the large and continuously variable 
speed changes necessary favour the use of the 
former system, and that even on the score of 
economy a case can often be made out for it. More- 
over, in certain areas the loads are so heavy that 
the cost of the change-over would be prohibitive, 
and in these the situation can satisfactorily be dealt 
with by increasing the number of feeders or by 
superimposing an alternating-current on the direct- 
current network. In such areas the end the authors 
have in view could therefore best be obtained by 
a movement towards voltage standardisation, which 
we hope will soon achieve greater momentum, though, 
of course, in outlying districts the advantages of 
alternating current, on which they insist so 
eloquently, will secure its further adoption, probably 
exclusively. In many ways, indeed, the two systems 
are complementary rather than antagonistic, and 
without wishing to prophesy, it seems probable that 
each has a lengthy and prosperous future before it. 
The problem of the supply engineer, therefore, is to 
examine the conditions in his own particular area, to 
see whether these warrant the change, and to act 
accordingly. If in coming to a decision he is in- 
fluenced a little by the presence in the background of 
a fairy godmother, known as the Central Electricity 
Board, we shall not be the first to cast a stone. 


NOTES. 
Tue Diese ENGINE Users’ ASSOCIATION. 


TueE Diesel Engine Users’ Association represents, 
to-day, a membership which controls the operation 
of engines aggregating 1,500,000 h.p., built by some 
50 makers. Under these circumstances, the collec- 
tive experience thus available has proved of the 
very greatest value to makers, providing them 
with information which single firms of manufacturers 
could never hope to arrive at unaided. This 
testimony was given by Mr. Charles Day, when 
proposing the toast of the Association at an informal 
dinner held on Tuesday last. The speaker said that 
he, for one, was profoundly grateful for the informa- 
tion which the body had the sagacity to collect 
and publish in its annual review of working costs. 





life of a Diesel engine. His reply was that with 
ordinary maintenance such an engine would last 
until something better came along. As illustrating 
the point, he stated that when he had joined 
Messrs. Mirrlees Watson, after they had secured 
the Diesel patents, he found the original engine 
which had been tried put on one side as unsatis- 
factory. The firm designed and built two other 
engines, deciding to run them themselves for twelve 
months before going further in the matter; they 
also rebuilt the original engine. All three engines 
were working satisfactorily to-day, after about 
34 years; their fuel consumption was the same as 
it had been when they were new, and was within 
10 per cent. of engines of the present day. He 
thought the use of the Diesel engine had been unduly 
discouraged by successive British Governments 
by the scheme of grid electrification and super- 
power stations, and considered that it would be a 
good thing if one of the Electricity Commissioners 
could be a man with oil engine experience. It was 
often said that the use of home-produced coal should 
be encouraged by the adoption of steam stations, 
but public authorities did not hesitate to abandon 
trams run by means of coal fired stations, in favour 
of petrol buses run on imported fuel, so that the 
argument hardly held good. Later in the evening, 
Mr. W. A. Tookey, in an amusing speech on the 
work of the honorary treasurer and secretaries, 
drew attention to the fact that one of the London 
electricity supply companies was even now turning 
to Diesel engines, in the form of portable plant laid 
down as a preliminary expedient in fresh areas, 
pending the development of a demand warranting 
the provision of more permanent plant of large 
size. Mr. R. W. Allen, C.B.E., in replying to the 
toast of the guests, proposed by Mr. C. O. Milton, 
said he thought there was room for both oil and coal. 
He also referred to the excellent way in which the 
Association’s proceedings were produced, a point 
taken up by the chairman, Mr. C. M. Mayson, who 
spoke of the difficulty which arose in connection with 
some of the very successful joint meetings they had 
had with other Institutions. In such cases the 
papers had to be reproduced possibly in two or more 
sizes and styles, and he pleaded for greater unifor- 
mity, based on their standard. It is interesting 
that these proceedings are produced under the 
supervision of one of the hon. secretaries, Mr. F. A. 
Greene, and reference to the amount of work involved 
led Mr. Tookey to suggest that it was time the 
Association provided itself with suitable offices 
and its hon. secretaries with adequate clerical assist- 
ance. During the evening the first Percy Still Medal 
was presented to Mr. C. O. Milton. The medal is 
really intended as a high award for a paper of 
exceptional merit, but the Council had decided 
that, as a special mark of appreciation of his work 
for many years in connection with the annual 
reports on working costs of heavy oil engines, the 
initiating award should be made to Mr. Milton. 


CONTAMINATION OF WATER BY LEAD AND COPPER. 


An interesting case of the contamination of water 
by lead and copper pipes has recently been in- 
vestigated by the Copper and Brass Extended Uses 
Council. A house in Scotland was supplied with 
drinking water from a well in red sandstone, 38 ft. 
deep. The water was delivered to a concrete supply 
tank and conveyed to the house, about half a mile 
distant, in cast-iron pipes. In the house itself the 
cold water was distributed by means of lead pipes, 
and the hot-water service was carried out by a copper 
boiler and cylinder and copper pipes. A faint green 
stain in the hot bath water, when soap was used, 
suggested that something was wrong, and this was 
at first put down to the copper. An investigation of 
the water in the concrete supply tank, however, 
showed that it had a Py value of 6 and contained 
3-6 parts per 100,000 of free carbonic acid. Generally 
speaking, it was a good potable water, quite suitable 
for all domestic purposes, but its acidity suggested 
that it might react with metals. Samples taken 
from the cold taps showed that, at that stage, the 
water contained 0-12 parts of lead (as Pb), and 
0-025 parts of iron (as Fe), per 100,000. The 
iron, of course, did not matter, but the lead content 





Mr. Day, in relating some of his early experiences, 





said that at times he had been asked what was the 


made the water unsafe for drinking and domestic 
purposes. The water from the hot taps contained 
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0-18 parts of copper (as Cu) per 100,000, this, it is 
stated, being not sufficient to be in any way 
dangerous to health, although it was enough to 
account for the slight green stain in the bath water 
when soap had been added. The main conclusion 
drawn from the investigation was that there was 
nothing in the colour, taste, or other perceptible 
qualities of the water to indicate the danger which 
had arisen owing to its action upon lead, while, on 
the other hand, its action upon copper had imme- 
diately been revealed. Furthermore, whereas the 
copper was non-injurious, the lead content made 
the water unsuitable for domestic purposes. In 
other words, the copper had drawn attention to the 
fact that the water might be reacting with other 
metals. In the present instance, both the lead 
solvency and the green stain were cured by fitting 
a magnesite filter to the concrete supply tank. 


Tue INstiruTion OF ENGINEERS-IN-CHARGE. 


Mr. W. Taylor, President of the Institution of 
Mechanical Engineers, proposed the toast of “‘ The 
Institution,” at the dinner on Friday last of 
the Institution of Engineers-in-Charge, stating 
that the Institution stood essentially for the ap- 
plication of knowledge. Knowledge was useless 
unless it resolved itself into action, and book 
knowledge was of little value unless tempered by 
use. The Institution rightly laid stress upon the 
academic side of their work as there were always 
fresh problems to be faced and difficulties to be 
surmounted. Mr. W. Reavell, President of the 
Institution, responded, likening the body to a 
limited monarchy in which the head was largely 
relieved of his responsibilities by a body of capable 
ministers, instancing as specially worthy of mention 
certain members of council, to whose efforts he had 
been particularly indebted during his term of office. 
The toast of the evening was ‘** Commerce and Engi- 
neering,” proposed by Mr. R. W. Allen, C.B.E., 
and replied to by the Rt. Hon. Viscount Leverhulme. 
The former remarked that coupled with the subject 
of the toast there came first to his mind the Navy, 
which was the great protector of our commerce 
and trade routes and was, in itself, the embodiment 
of advanced engineering practice and research. 
In these matters the Navy set a wonderful lead. 
Other connections were to be found, of course, 
between commerce and engineering in the great 
Mercantile Marine and in the Army, which was a 
great commercial enterprise, in which mechanisation 
was now wonderfully organised. Mr. Allen pro- 
ceeded to review rapidly the Air Force, coal, trans- 
port, oil, cotton, and concluded with a reference 
to water, gas, and electricity supplies, all essential 
to commerce, and all essentially dependent upon 
engineering. He considered that the country had 
now shown the world that we meant what we 
said. Every nation was now looking to us for a 
lead. He would add to the Prime Minister's advice 
to spend wisely, the suggestion to spend now. He 
thought that now was the time for plant to be over- 
hauled and put in order ; if this were done, dividends 
were sure to follow. Lord Leverhulme, alluding 
to the fact that he represented the Institution of 
Chemical Engineers as well as the London Chamber 
of Commerce, considered man was undoubtedly an 
engineer before he was a man of business. The 
industrial revolution of 100 years ago was due to 
mechanical replacing animal energy. To-day, the 
great problem was the man behind the machine. 
We were turning out more and more goods with 
fewer men. The remaining toasts were ‘ Our 
Guests and Friends,” which was given by Dr. 
W. R. Ormandy, in an amusing speech, and replied 
to by Commander C. V’. Craven. ** Our President,” 
was given by Mr. A. Forbes, and, of course, responded 
to by Mr. W. Reavell. 


INTERFERENCE WITH AIRCRAFT WRECKAGE. 


The Air Ministry has asked us to call attention to 
the great difficulties which have sometimes arisen 
owing to private persons thoughtlessly removing 
parts of damaged aircraft. Obviously, it is of the 


greatest importance that the causes of accidents 
to aircraft should be ascertained and, whenever a 
serious accident is reported, the Air Ministry 
Inspector of Accidents proceeds to the scene, with 
the least possible delay, to examine the crashed 
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machine. Consequently, it is essential that, pending 
the arrival of the Inspector, the wreckage should not 
be disturbed more than is necessary to set the 
occupants free and to prevent any immediate risk 
of damage to persons and property. Incidentally, 
the police have received instructions on this matter, 
and interference with wreckage is definitely pro- 
hibited by law. A further matter is that broken 
pieces of aircraft, a part of a propeller, for example, 
may be found some distance away from the scene 
of the accident, and the finding of such pieces should 
be immediately reported to the police, or to the 
Inspector of Accidents. Although breaches of the 
law have occurred in the past, the Air Ministry feels 
that no one would wish to retain a broken part of 
an aircraft, even if it be an apparently insignificant 
item, once it has been pointed out that it may be 
essential to the authorities for tracing the cause of 
the accident. Recently, a broadcast appeal for 
missing parts was made, and three members of the 
public went to much trouble in reporting the finding 
of certain pieces of metal. These, it is satisfactory 
to note, enabled the Air Ministry to establish, 
beyond doubt, the cause of the accident in question. 


NEW YORK MOTOR-BOAT SHOW. 


Owtne, probably, to the enormous mileage of clean 
protected waterways in the United States, motor 
boating has developed to a much greater extent in 
that country than in Europe. At the present time, 
the number of motor boats in use in the States is, 
approximately, 1,500,000, and Government registered 
boats passed the quarter-million mark two years ago. 
The port of New York leads in the number of registered 
boats with a total of 34,764. Tampa, Florida, holds 
second place with 21,737, Philadelphia and Baltimore 
are third and fourth respectively, with 15,275 and 
15,226. As in the case of road vehicles, this very 
large home market has enabled manufacturers to 
employ continuous-production methods on a scale 
impossible in this country, and production schedules 
for 200 cruisers or 2,000 runabouts are regarded as 
commonplace. As a result, reliable vessels of all the 
usual types are available at prices very appreciably 
lower than those ruling in Great Britain. The import- 
ance of stimulating the motor-boat movement in every 
possible way has been realised by the various city 
authorities, and the development of marinas, yacht 
harbours, safe anchorages, and water-side service 
facilities has already reached an advanced stage. 
It is anticipated that, in a few years’ time, a city 
without a suitably developed waterfront will be the 
exception rather than the rule. The motor-boat 
harbour at San Francisco, now under construction, 
will provide accommodation for 1,000 boats, and when 
completed, will be the largest harbour of this type in 
the world. Concurrently with the development of the 
boats themselves, and the facilities for their use, motor- 
boat exhibitions have been held from time to time, 
those at New York being naturally among the most 
important. The first exhibition was held in 1905, in 
Madison-square Garden, and was mainly devoted to 
sailing or rowing boats adapted to power propulsion 
by the employment of slow-running motor-vehicle 
engines. Since 1907, the National Association of 
Engine and Boat Manufacturers has held its own 
exhibitions, the Grand Central Palace, a four-storey 
building, with extensive floor space, having been 
utilised for the New York show since 1915. The 
twenty-seventh annual show, which was held in 
January, afforded an admirable opportunity for the 
study of developments in both hull and engine design. 

The trade depression, shared by the United States 
in common with European countries, has forced 
builders to exceptional efforts to stimulate sales. 
Apart from intensive advertising, competition has 
been keen to offer the best value in any given price 
range, and this has led to numerous improvements. 
As regards the vessels themselves, every effort has been 
made to improve running qualities, and to add to the 
comfort of the passengers in other ways. Some of 
the new cruisers at the show had vacuum-operated 
gear controls, sometimes operated from both the deck 
and the flying bridge. The engines were frequently 
mounted on rubber buffers, and the hull construction 
modified with a view to minimising vibration and 
deadening noise. A number of serious accidents have 
served to call attention to the particular danger of 
fire in small craft, and apart from the issue of new 
fuelling regulations by the National Association of 
Engine and Boat Manufacturers, new engine room and 
bilge ventilating systems have been developed during 
the past year. Fuel-leak alarms, which register even 
a slight drip from the carburettor or other part of the 
fuel system, are coming into extensive use, which 
some of the larger vessels are fitted with elaborate fire- 





extinguishing systems. Many makers at the shoy 
showed a preference for locating the engine at th 
stern, rather than amidships, in order to give more 
head room in the cabins. The astern position for the 
engine also appeared to lend itself to a general improve. 
ment in hull forms from the points of view of a lower 
deck and more effective streamlining. The cruisers 
exhibited ranged in size from 20-ft. upwards, the 
largest shown being a 50-ft. model with very complet: 
equipment. 

The engines appeared closely to follow European 
practice, though it is doubtful whether airless-injection 
engines have made quite the same progress in thy 
United States as in England. A good example of 
American practice in this direction is given by the 
180 brake horse-power six-cylinder engine manufac 
tured by the Buda Company, of which the British 
model was described in ENGINEERING, vol. cxxxii, 
page 27 (1931). The tendency which has recently 
been in evidence on this side of the Atlantic to develop 
totally-enclosed units with unrelieved, flat external 
surfaces was reflected in the three- and six-cylinder 
engines exhibited by the Superior Engine Company, 
Springfield, Ohio. In both models the cylinders form 
a monobloc casting, with removable liners. A high- 
tensile steel mixture is used for the base, cylinder 
block, and cylinder heads, the pistons are hard nickel- 
copper-aluminium alloy, the connecting-rods are 
chrome-molybdenum steel, and the crankshaft is a 
vanadium alloy steel single-piece forging. The engine 
operates on the four-stroke cycle and is compressed-air 
started, the air compressor being built in. It is made 
in alternative models running at 500 r.p.m. to 600 r.p.m., 
or at 700 r.p.m., respectively, and is conservatively 
rated on a mean effective pressure of 70 Ib. to 75 Ib. 
per square inch. The fuel consumption is stated to 
be 0-45 Ib. per brake horse-power hour. 

Many of the petrol engines exhibited are already 
well-known in this country, such as the Gray, Elt», 
and Evinrude. Among the smaller inboard engines 
the Midshipman, shown by Messrs. Van Blerck Marine 
Engine Corporation, of Newark, New Jersey, was of 
interest, as illustrating a general tendency to develop 
lighter and more compact engines for a given power 
output. This engine is of the opposed-cylinder hori- 
zontal type, with four cylinders. The height from the 
centre of the crankshaft to the top of the engine is 
only 10 in., the overall width 18} in., and the overall 
length 28} in. The weight, complete with starter and 
generator, is 150 lb. The cylinder bore is 2} in., and 
the piston stroke 2} in., giving a displacement of 
59-5 cub. in. The engine develops 15 brake horse- 
power at 2,000 r.p.m., and 30 brake horse-power at 
4,500 r.p.m. The cylinders, of non-corrosive high- 
silicon alloy, are cast integral with the crankcase, and 
have inserted sleeves and valve seats. The crank- 
shaft is a drop forging in chrome-nickel steel, heat 
treated and case-hardened. It is carried in two high- 
duty ball bearings. The pistons are of aluminium 
alloy, the gudgeon pins of chrome-nickel steel, and the 
connecting-rods of drop-forged chrome-vanadium steel. 
The rods are heat treated, ground to close limits, and 
are fitted with roller bearings. The valves are of 
Silchrome alloy. 

Perhaps the most interesting cruiser shown was the 
50-ft. Playmate, built by Messrs. the Wheeler Ship- 
yard, of Brooklyn. This firm was probably the first 
in the United States to build stock vessels equipped 
with airless-injection engines, the range comprising 
five cruisers varying in length from 42 ft. to 70 ft. The 
50-ft. model exhibited is fitted with a 100-brake horse- 
power engine and is very luxuriously equipped. The 
hull is double-planked, copper riveted and finished in 
African mahogany. The interior features include a 
galley, equipped with an electric ice box and a hot- 
water heating system, two toilets with hot and cold 
showers, two state rooms, and the crews’ quarters. 
The fittings throughout are chromium plated, and 4 
radio set is built into the bridge. Another interesting 
cruiser shown was the Gloucester, exhibited by Messrs. 
Staples, Johnson and Company, of Biddeford, Me. 
This vessel has a 250-mile cruising range, and is fitted 
with a 6-cylinder Buda motor of 75 brake horse-power. 
Engine vibration and noise are minimised by mounting 
the cockpit on a cantilever suspension. The planking 
is of cedar on white-oak frames, and the deck fittings 
are galvanised. The vessel has sleeping accommoda- 
tion for four persons, and is equipped with a galley and 
toilet. A vessel in a different class was shown by 
Messrs. The Huckins Yacht Corporation, of Jackson- 
ville, Fla. This vessel is fitted with two Kermath 
225-h.p. engines, giving a speed of 26 m.p.h. The 
planking is of Philippine mahogany on white-oak 
frames, and the equipment includes a petrol leak alarm, 
rubber suspension for both the engine and shafting, 
and other refinements. 

The runabouts exhibited hardly call for detailed 
comment, as they corresponded very closely to British 
models. Speed capabilities up to 45 m.p.h. were 
common, and as in the larger craft, many of the engines 








were mounted on rubber insulating pads. The controls 
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were frequently grouped in such a way that a car- 
driver would have a minimum of difficulty in handling 
a boat for the first time, and other features probably 
owing their inspiration to car design, were windscreens 
fitted with non-splintering glass, and the extensive 
use of chromium fittings. 





MODERN RUDDER DESIGN.* 
By Joun Turry, D.Sc., M.I.N.A. 


Tur essential features of a rudder are (a) to 
maneuvre, (b) to hold course. These two conditions 
are in some respects opposed to each other, because, in 
veneral, a vessel which has a high degree of directional 
stability is necessarily not easily deflected, and con- 
sequently is likely to be less easy to manceuvre than 
a vessel with low directional stability. Thus, the 
designer is faced at the outset with a question of 
compromise, and the logical solution of the difficulty is 
to design the hull with the object of securing the greatest 
possible degree of directional stability consistent with 
retaining a reasonable hull form, and thereafter to 
overcome any sluggishness in manceuvring by increasing 
the rudder area as may be necessary. This is a cardinal 
principle to which, I regret to say, insufficient attention 
has been paid in the past, but, on the other hand, the 
remarkable propulsive and manceuvring performances 








of many modern ships are largely due to its observance. 


When a normal ship is deflected from her course by a 
wave or a gust of wind, there is no internal restoring 
force tending to return the vessel to her original heading, 
and consequently no such vessel can actually be direc- 
tionally stable in the scientific sense of the term, unless 
fitted with a directional gyro as in the case of a torpedo. 
It is common practice amongst shipbuilders and 
others, to attempt to assess the manceuvrability of the 
vessel by making a turning circle at full speed with the 
helm hard over, but, unfortunately, this is a manoeuvre 
which the vessel will probably never repeat in the whole 
of her career. 

I venture to submit that, in the interests of the art 
and science of navigation, it would be a distinct 
advantage if more practical manceuvring tests were 
occasionally applied to vessels, as for example: (1) 
the vessel going full speed ahead ; engines stopped and 
helm put hard over. Time to turn through specified 
angle measured. (2) Vessel going full speed ahead ; 
engines ordered full speed astern, and helm put hard 
over simultaneously. Time to reach the maximum 
angle of deviation from original course measured. 
(3) lime taken to turn short round with standardised 
orders for engines and helm for the purpose of the test. 
Not merely would data of this character be of consider- 
able assistance to rudder designers, by enabling them 
to obtain accurate impressions of the practical effects 
of variations in rudder characteristics on manceuvra- 
bility, but would also be of considerable guidance to 
those engaged in the handling of Admiralty cases 


| must be introduced whereby these accepted standards 





involving questions of steering, thereby facilitating the 
course of justice. 

he development of modern types of rudder owes a 
great deal to hydrodynamic research in experiment 
tanks, to aerodynamic research in wind tunnels, and to | 
mathematical research and analysis. Such research 
has definitely established what previously was merely | 
suspected, namely, the overwhelming importance of 
the streamline rudder. A streamline or aerofoil | 
section increases the ship turning moment per uni 
rudder surface, by increasing the pressures developed | 
on the surface at a given angle of incidence, just as an 
aeroplane wing with a thick section develops a bigger | 
“ lift” than it would if it were a flat plate. In addition, 


it helps to preserve directional stability by stabilising | where D = diameter, and g and n are constants; 
the flow in such a way as to produce an instantaneous | also £C = total capital value of pipe installation on 


effect from quite small changes of helm. 


Another feature of postwar development has been | has to be paid. 


the rapid extension of the application of balanced 


'cannot be applied to steam and water pipes without 


¢ | in the pipe line. 





ENGINEERING. 





437 





It is in some respects a matter of coincidence that the 


types of rudder that give the most efficient steering in | ; n ga? 
the case of multiple-screw and single-screw ships, are | 


also the most efficient from the propulsive point of | 


t.€., b6— = 0, 


to| 


n 
oe +1 


(c-F 


view. | from which 


Thus, in the case of a multiple-screw vessel, an 
unbalanced streamline rudder, fitted snugly against | 
the deadwood, is equivalent in effect, to an increase in | 
the displacement length of the ship, permitting not 
only finer endings to the water lines in the afterbody, | 
but also exerting an important influence on the wave | 
resistance of the hull. 

In the case of a single-screw ship, a balanced stream- 
line rudder may be designed in such a way as to derive 
a reaction or auxiliary thrust from the rotation in the 
propeller slip stream. With a right-handed propeller, 
the flow impinges on the port side of the rudder 
above the axis, and on the starboard side below. Thus, 
there are, in a sense, two “head winds” inclined 
respectively to port and starboard, and consequently, 
the upper and lower halves of the rudder can be inclined 
respectively to port and starboard in such a way as 
to derive a forward propulsive thrust. The reaction 
type of rudder is, in fact, a scientific application to the 
modern ship of the identical principles which were 
known and applied by the earliest users of sail. The 
application can be simply and convincingly demonstra- 
ted by means of an electric fan. 

Under given conditions, there is a range of helm and 
a degree of yaw which might be considered quite 
satisfactory from a navigation point of view, but naval 
architects are coming to the conclusion that means 


must, if possible, be still further reduced, owing to the 
present intensive pursuit of propulsive efficiency. In 
short, we must design rudders which are more powerful 
and instantaneous in their action, and we must design 
hulls with greater directional stability. Improved 
types of rudder must be associated with more sensitive 
control of the steering gear, and there is also a big field 
for the introduction of improved types of helm indicator. 
What is needed is a helm indicator which will record 
actual helm angles over an extended scale up to say 
10 degrees on either side, and thereafter in intervals of 
24 degrees or 5 degrees as desired. Such an instrument 
would undoubtedly be of great assistance to the helms- 
man in keeping helm angles to the absolute minimum, 
and, I think it will be conceded that the extended 
adoption of an instrument of this type would make for 
more intelligent and more sensitive work at the wheel. 








THE ECONOMICAL LOADING OF 
STEAM AND WATER PIPES. 
By J. H. Owen. 


THe law quoted by the late Lord Kelvin in his 
Mathematical and Physical Papers, vol. v, No. 208, 
which is as follows :—‘‘In an electrical conductor, 
the (money) value of the energy losses = annual capital 
charges on those parts of the cost which vary with the 
cross sectional area, for a minimum total annual charge,” 


some modification. 

The necessary modification may be obtained in the 
following manner :— 

Let £E = annual money value of energy dissipated 


Assume E « pn 
q 
E = pa (1) 


which a rate of interest plus depreciation = 6 per cent. 


Now if part of this, say, £f, is incurred whatever the 


ga? n E 





tol 2 


b(C-fy= - 
(C—fP 
But since C = a D®? +f 
nE 
2 
and when n = 2, equation (2) gives Kelvin’s Law. In 
the case of water pipes, the formula head loss per Ib. 
1 LV? 

= K “ gives E x De 

In the case of steam pipes (neglecting radiation 


= b(aD*) . ; - (2) 


losses), Martin’s formula gives pressure drop « pe’ but 


an he and density is constant in 
density 


any particular case 


since E « 


1 
b* 

Kelvin’s law must be modified in these cases as 
follows :— 

Two and a half times energy loss (value) = capital 
charges on those parts of the cost which vary with the 
sectional area, in order to have a minimum total annual 
charge. 

In order to allow for radiation and convection heat 
losses, we may divide E into two portions 


Ea 


91 
E, = pr’ 
and 
2 92 
E, -= Dm’ 
giving 
nkE, mE, _ ‘ 
7 += ~%¢ m) . - (2a) 
If 
m= — 1, 
nm = 5 (as before), 
then 


24 E, — } E, = 6 (a DY). 

It will be seen from this equation that if the pipe is 
not lagged E, may be much greater than Ej, and if E, 
be neglected we get — $ E, = 6 (a D*) which gives a 
minimum only when D = 0. 








#-CUBIC YARD UNIVERSAL 
EXCAVATOR. 


ENGINEERING development as a whole may be said 
to proceed along the lines of applying principles which 
have been successfully tried out on small machines to 
larger ones, but the process is equally useful in the 
reverse direction. A case in point is in the production, 
by Messrs. Ransomes and Rapier, Limited, Waterside 
Works, Ipswich, of a }-cubic yard universal excavator 
of the full revolving type based on the same lines as 
the firm’s larger machines, and embodying improvements 
which its long experience in the heavier classes has 
shown to be desirable. This new excavator is 
illustrated in Figs. 1 to 6 on pages 432 and 438. 
The following description deals with the machine 
arranged as a shovel excavator, but, as its name 
implies, it is capable of being used, with suitable 
modifications, as a dragline, grab, or back-acting trench 
excavator, as a crane, or with a skimmer-scoop. Again, 
although the machine illustrated is shown operated by 
a Diesel engine, it can be supplied alternatively with a 
petrol engine as the power unit, or with an electric 
drive suitable for the current available on the site. 





rudders to single-screw ships. With the advent of the | size of the pipe, and if the cost of the pipe and its 
screw propeller, it was necessary to cut an aperture | insulation (if any) depend on the diameter’, then 
in the deadwood immediately ahead of the rudder in C=aD*+f, where a=constant; from which 
order to house the screw propeller. The effect of this | pt = C-—f 
aperture was to eliminate any possibility of the dead-|“" ~ “gq ° 
wood augmenting the action of the rudder, and accord-| Substituting in (1) :— 
ingly, at this stage in the evolution of the modern 0" 
ship, the unbalanced rudder should logically have been | g a? 
displaced by a balanced rudder. Some years a4 ae 
the war, a certain type of balanced rudder was, in | (Cc — fp 
et, fitted to large number of single-screw ships, and,/ 4 the sum of the capital charges (= x C), 
none to the an — ShiPS. | and the cost of the energy dissipated (= E) gives 
-\tter this lapse of time, it may, perhaps, be permissible | : : : 
‘0 say, without any reflection on those responsible + yg ae. — = - ae a 
for the introduction of this type of balanced rudder, wal a . C, and equate io anne o— 
that it was by no means an unqualified success, due, aaee Co . F 
48 we now know, to inadequate methods of support. | —. (bC + E) = 0, 

It is agreed that the primary function of a rudder is | aC 
to steer the ship, but that is no reason why the rudder | °F 








Perhaps the most characteristic feature of the 
machine appears in Fig. 5, page 438, which shows the 
underside of the lower frame. This consists of a steel 
casting with the crawler frame cast integrally with it. 
The track is shown in place on the right of the figure, 
but has been removed on the left, to show the series of 
supporting rollers for it. This arrangement distributes 
the load over the entire tread, and etiectually prevents 
the belt from being deflected upwards when an obstruc- 
tion is met with, thus removing the risk of locking or 
breakage or excessive tension on the track belt. The 
outer portion of the frame encloses the rollers and 
mechanism, which are thus protected against the 
entry of stones or dirt. The sie bearings are grease 
lubricated, and are protected by mud-proof caps. 
Such dirt as may be picked up near the sprocket wheel 
is expelled through the square holes visible in the 
centre of the track. All the bearings are, of course, in 
constant alignment. Another view of the lower frame 
is given in Fig. 1, page 432, and the crawler drive 
may be conveniently considered in connection with 
both views. The centre pin is a high carbon steel 





should not be used to assist propulsion if this can be P a 

done without prejudice to the steering characteristics. | d 6C4 ga? ‘ 

Speen —— ee | ry, a z UY, 
* Précis of a paper read before the Honourable Com- | dc (c—sF 


pany of Master Mariners, on February 10, 1932. 





forging keyed into the frame, and is of specially strong 
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construction, in order to prevent the digging stresses 
from being imposed on the vertical driving shaft which 
passes through it. Adjustment is provided by a nut 
vnd locking serew at the top end The centre pin 
can be withdrawn without moving the barrel shaft. 
The lower end of the vertical shaft carries a bevel 
pinion meshing with a bevel wheel on a horizontal 
shaft, as shown in Fig. The other end of the hori- 
zontal shaft is also provided with a bevel wheel, which 
drives a short cross-shaft, as shown in Fig. 1. The 
latter shaft carries a pinion which drives a shaft in line 
with the sprocket-wheel axles, but not continuous with 
them. The connection between the driving shaft and 
the axles is made by a pair of dog clutches. As shown 
in Fig. 1, both clutches are in engagement with the 
shaft and both sprocket wheels are, in consequence, 
being driven. Movement of either clutch outwards 
frees the shaft from the axle and locks the latter to 
the under-frame. This provides the steering motion 
for the machine. With one track locked it can be 
turned completely round, as if pivoted on the centre 
of the stationary track, by the action of the other 
The mechanism for actuating the dogs can be made 
out in Fig. 5. There are a pair of levers situated on 
the top of the frame inside the rotating rack. These 
are depressed by a lever on the upper frame, and are 
connected by links to the shafts carrying the clutch 
levers. The shown these shafts are 


coils on 


the torque caused by the partial ro‘ation of the shafts 


The gear wheels themselves rotate in oil baths, the | 


removed to show the 
All the gear wheels have 


covers of which have been 
mechanism in the figures. 
machine-cut teeth. 

The upper frame is also a single-piece steel casting. 
very fully ribbed on the underside. It is supported 
on four broad-faced conical steel rollers, the bearings 
for which are integral with the casting. The rollers 
ean be removed and replaced without disturbing the 
frame. The roller path is conical, and is formed on 
the upper part of the rotating rack, which is attached 
to the lower frame ani has teeth machine cut from 
the solid. The general form of the upper frame can 
made out in Fig. 3, page 432. The engine 
mounted on a transverse 
is seen below the drive gear case. The gantry frame 
is pin-jointed and the bottom of the boom is secured to 
four lugs cast on the frame. The power unit is a four 
cylinder compression-ignition engine developing 60 h.p. 
when running at a normal speed of 800 r.p.m. The 
consumption of heavy oil fuel, on continuous working, is 
about 1} gallons to 2 gallons per hour. The engine is 
started by means of a small petrol engine, which is 
itself hand started. This starting engine is of the two 
cylinder vee type, and is shown in Fig. 6, 
It is fitted with automatic cut-out gear, so that it is 
both disengaged and stopped when the main engine 


18 


be 


the 
lubricating pipes to their bearings, the coil taking up | 


bed plate, the end of which | 


above. | 





FRAME. Fig. 6. 
begins to rotate. Both engines have water-cooled 
cylinders, the water being circulated through a large 
fan-cooled radiator, the lower part of which is visible 
at the top of the figure. The main fuel supply is stored 
in a tank having a capacity of 50 gallons, slung under 
the revolving frame, from which a circular tank 
situated above the engine is automatically supplied. 
This tank remains full when the engine is stopped. 

The drive is transmitted from a pinion on the engine 
shaft to a large wheel on the main shaft by a multiple 
chain, the drive being enclosed in the split casing 
prominent in Fig. 3. The quadrant seen on this casing 
is a chain-tensioning device. The working of the engine 
and transmission gear, on the occasion of our in- 
spection of the machine, was noticeably silent. The 
rotating pinion and travelling gear are driven from the 
constant-speed shaft through reversing bevel and spur 
gears which are plate-clutch operated, the respective 
motions being selected by dog clutches. This shaft, 
with the plate clutches in place, is shown in Fig. 2, 
page 432. The large wheel on the left is that for the 
chain drive from the engine, while the pinion on the 
right transmits motion to the barrels for hoisting 
and derricking. There are two barrels side by side on 
the shaft. They are of cast-iron with gunmetal bushes, 
and have plain conical surfaces, a formation which 
conduces to longer life of the ropes by reason of their 
winding more correctly. The flanges are of large 
diameter and have wide peripheral surfaces which take 
| both the brake and driving bands. The latter are 
| driven from the shaft and function by gripping the 
| barrel flanges when actuated by a servo-strap which is 
applied from the driving station. The brakes are 
| operated by pedals. The controls are very con- 
| veniently grouped as will be clear from Fig. 3, page 432. 

An adjustable seat, not shown in the figure, is provided 

for the driver. The lever with the hand-grip lock is that 
operating the main engine clutch, while the three next 
to it control the slewing, racking and hoisting motions, 
| respectively. Near them is the steering lever which 
| operates the dog clutches on the track axles previously 
| described. Of the two shorter levers, one controls the 
| boom hoist movement, and the other actuates the 
clutches to engage the travelling and rotating motions. 
A detail also visible in this figure is the adjustment 
| gear for the correct tensioning of the track. 
The shovel equipment is shown in the general view 
of the machine given in Fig. 4, page 432. The boom has 
| two members between which the dipper handle operates. 
| These are of oak covered with steel plating for the full 
length on all four surfaces. They are reinforced at the 
bottom and an alloy-steel casting extends between them 
| to which they are secured by through bolts. The side 
braces are anchored well up the boom and are secured 
at the bottom to lugs cast on the revolving frame. The 
digger handle is also of composite construction, with 
| double members coupled at the outer end by an alloy- 
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steel heat-treated adjustment bracket which allows for 
three different angular positions of the bracket relative 
to the handle. The rack is of manganese steel made in a 
number of short sections each of which is secured to 
the handle by three bolts. This arrangement permits 
of ready renewal in case of damage, while the effect of 
a continuous rack is secured by shear keys between 
each section. The pinions are also of manganese steel. 
A single block only is required to keep the handle in 
engagement with the rack pinions, while a spacing block 
placed between the members of the handle ensures 
proper alignment of the pinions and rack. The bucket 
has a manganese-steel front and manganese-steel 
reversible teeth. The trip bolt for the bottom of the 
bucket is mechanically operated. A small drum 
fitted to the end of the main shaft and is rotated by 
means of a spring clutch. This winds up the wire cable 
connected to the bolt, an automatic slip device coming 
into action when the bolt is withdrawn. The clutch is 
actuated by a wire led to the driver’s position. A ladder 
alongside the boom permits of easy access to all parts 
of it. 

The boom is 19 ft. in length and the handle 12 ft. 3 in. 
When the former is at an angle of 45 deg. the maximum 
radius of the cut is 25 ft. 1 in., and the maximum 
height of cut 19 ft. 3 in. The dumping radius, at the 
maximum dumping height of 13 ft., is 22 ft. 9 in.; in 
other circumstances it has a maximum of 23 ft. The 
depth of cut below ground level is 4 ft. 3 in., and the 
radius at floor level is 14 ft. The boom point has a 
clearance height and radius of 19 ft. 6 in. in 16 ft. 9 in., 
respectively. These figures are, of course, modified 
when the angle of the boom is altered. The nature 
of the cab will be evident from Fig. 4 and needs no 
further comment. We do not propose to describe the 
dragline, grab, trencher and skimmer-scoop equipments, 
as these were not assembled when we inspected the 
machine, but various parts showed that these were as 
carefully thought out as the shovel equipment. In 
conclusion, it may be said that the workmanship of the 
excavator was excellent, component parts being made 
to jigs and limit gauges. 


Is 


ASBESTOS PRODUCTION IN QueBEec.—According to the 
Quebec Bureau of Mines, the total production otf asbestos 
in that Province, during January, 1932, was 10,190 tons. 


Exursirion or Execrrican Apparatus AT THE 
Science Museum.—A special exhibition of electrical 
measuring instruments, comprising about 250 —_— 
has been arranged at The Science Museum, — 
Kensington, London, S.W.7, and will remain on view unt 
the middle of May. The exhibition illustrates te 
evolution of electrical measuring apparatus and 1s 
substantially the same as that arranged by the British 
Electrical and Allied Manufacturers’ Association, ane 
shown at the Royal Albert Hall on the occasion of ™ 
Faraday Centenary Celebrations in September last. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at March 21, 
1932, there were approximately 9,549,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 146,000 more than a month before, and 
166,000 more than a year before. The improvement 
during the past month affected most of the principal 
industries of the country. It was especially marked in 
the building, coal-mining and cotton and wool textile 
industries, textile bleaching, finishing, &c., tailoring, 
the construction and repair of motor vehicles, cycles, 
and aircraft, general engineering, metal goods manu- 
facture, the pottery industry, and the distributing 
trades. On the other hand there was a small set-back 
in the boot and shoe industry and dock, harbour, &c., 
service. 


At March 21, 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,042,444 wholly unemployed, 
$22,676 temporarily stopped, and 102,212 normally in 
casual employment, making a total of 2,567,332. This 
was 133,841 less than the number on the registers at 
February 22, 1932, and 12,786 less than a year before. 
The total comprised 2,073,370 men, 65,290 boys, 380,965 
women, and 47,707 girls. Comparison with the figures 
for a month and a year ago is affected as a result of 
legislative and administrative changes. The figures, 
however, include all persons registered as unemployed, 
whether in receipt of benefit or transitional payments 
or not, including those who continued to register, as 
they were entitled to do, after disallowance of benefit 
or transitional payments. 


Of the persons on the registers at March 21, 1932, 
about 51 per cent. were applying for insurance benefit 
and about 38 per cent. for transitional payments, 
while about 11 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 54 per cent. of the 
total of 2,290,066 persons on the registers, who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 69 per cent. it 
had lasted less than six months; about 15 per cent. 
of the total had been on the register for 12 months or 
more. 


Between February 22 and March 21, the total 
numbers on the registers decreased by 15,781 in the 
London division, by 12,476 in the South Eastern, by 
10,155 in the South Western, by 22,285 in the Midlands, 
by 16,017 in the North Eastern, by 40,123 in the North 
— by 6,350 in Scotland, and by 10,654 in 

ales. 


Alluding to these returns in the course of a speech 
in the House of Commons on Tuesday, Sir Henry 
Betterton, the Minister of Labour, said that it was 
very significant that this was the first time for over 
two years that the figure had been less than it was a 
year before. They would have to go back to September, 
1929, before they found a figure less than that of the 
corresponding period of the year before. He thought 
that these figures justified them in the hope that when 
world conditions so improved that the economic chaos 
gave place to ordered progress, we should be amongst 
the first of the nations to take advantage of the 
improvement. 


recently considered certain proposals of the Shipbuilding 
Employers’ Federation relating to excessive allowances, 
the overtime and night-shift agreement, and machinery 
and methods, including interchangeability of labour. 
The meeting is to take place in London on Wednesday 
next, and it will, it is understood, take into considera- 
tion an important communication from the employers, 
sent in reply to the unions’ request for further informa- 
tion on certain points. It was stated on Tuesday, at 
the offices of the Shipbuilding Employers’ Federation, 
that the nature of the communication to the unions 
could not at present be revealed, but it was gathered 
that a suggestion had been made that a joint meeting 
of small committees from both sides could be held on 
the afternoon of April 13, to clear away any misunder- 
standings on the part of the trade unions regarding the 
scope of the employers’ proposals, and entirely without 
prejudice to the position of either side as regards the 
merits of the issues raised. 


The Paris correspondent of the Times states that 
the returns for the week ending March 26 show for 
the first time in the space of a year a reduction in the 
number of unemployed in France. Hitherto the 
total has mounted each week, but the period under 
review records only 303,218 unemployed, as against 
305,496 the week before. It should be remembered 
that this figure represents roughly but one-fifth of 
the total unemployed, as theiregister takes into account 
only those receiving relief. 


During its recent session, the Quebec Legislature 
adopted an Act respecting investigations into industrial 
disputes, giving full effect within the Province to the 
provisions of the Industrial Disputes Investigation 
Act (Revised Statutes of Canada, 1927, Chapter 12). 
The Judicial Committee of the Privy Council, in a 
judgment delivered in January, 1925, pronounced the 
Industrial Disputes Investigation Act in its then 
existing form to be ultra vires of the Dominion Parlia- 
ment in so far as it related to disputes within provincial 
jurisdiction. The Act was accordingly amended in 
the Parliamentary Session of 1925, so as to declare 
that it was to apply to disputes not within provincial 
jurisdiction, and, in addition, to “ any dispute which 
is within the exclusive legislative jurisdiction of any 
province and which by the legislation of the province 
is made subject to the provisions of the Act.” Seven 
of the provinces of Canada have since adopted legisla- 
tion making the Industrial Disputes Investigation Act 
fully operative within their respective territories, 
the only exceptions now remaining being Ontario and 
Prince Edward Island. British Columbia, in 1925, 
was the first Province to pass enabling legislation, 
followed in 1926 by Saskatchewan, Nova Scotia, 
New Brunswick, and Manitoba, and by Alberta in 


1928. An enabling Bill is at present before the Ontario 
Legislature. 





The joint sub-committee of the National Federated 
Electrical Association and the Electrical Trades Union, 
appointed to ascertain the variation (if any) in the cost 
of living, has declared certain wage reductions in the 
electrical contracting industry for the current year. 
In the case of grade “A” the hourly rate is reduced 
from Is. 9}d. to 1s. 8}d. subject to an addition of 5 per 
cent., making a total of 1s. 93d. The grade * B”’ rate 
is reduced from ls. 74d. per hour to 1s. 6}d. per hour, 
the grade “C” rate from 1s. 53d. per hour to ls. 5}d. 
per hour, and the grade “ D” rate from Is. 4}d. per 
hour to ls. 33d. per hour. The new rates come into 





In the House of Commons on Tuesday, Sir Henry 
Betterton, the Minister of Labour, moved a resolution 
authorising the continuance of transitional benefit 
to insured persons until June, 1933, as a temporary 
measure. The cost was estimated at 20,000,0007. 
After the Royal Commission dealing with the subject 
had reported, the Government hoped, he said, to place 
unemployment insurance on a permanent footing. 
That would be done next year. It was proposed to 
avoid the uncertainty of recurring grants of a tem- 
porary nature, which were making for the discredit 
of the system. The Government intended, when the 
Commission reported, to deal afresh with the whole 
question of unemployment insurance. 


The Central Committee of the Cotton Spinners 
and Manufacturers’ Association decided, at a meeting 
in Manchester on Tuesday, to ask for a joint conference 
with representatives of the Northern Counties Textile 
Trades Federation. All the trade unions having 
members employed in the manufacturing section of 
the industry are affiliated to the Federation, and the 
Purpose of the meeting is, it is understood, to inquire 
if they are willing to agree to a reduction of wages. 


scheme, apart from a small weekly contribution of the 
employee members, is borne by the firm. 
are grouped in three classes, according to earnings, 
and in the event of total and permanent disability 
before 60, the principal sum of insurance will become 
payable directly to the member in from 40 to 60 
monthly 
21. 12s. 6d. to 51. 88. a month. 
is required, all employees being eligible regardless of age ; , 
al conditions ; in the event of a member leaving | are usually the principal factors in seasonal recovery, 


or physic fact 
Bradford Steel Pin Company, | were not particularly active in the past summer, and, 


the employment of the act 
an individual policy for the amount carried under the | consequently, only dismissed a ! 
will be issued without | of workers on the approach of winter. 


plan, at attained age and rate, } é i 
is made for it | unemployment in recent months is thus, in the first 


medical examination, if application 


effect on the second pay day in April, for the period 
covered by that pay day, and will remain current up 
till and including the period covered by the first pay 
day in April, 1933. The corresponding rate for mates 
under the London Agreement will be ls. 53d. per hour. 





The Bradford Steel Pin Manufacturing Company, 
Limited, has adopted a group life insurance plan in 
co-operation with its employees. The life insurance 
ranges from 1001. to 3001., and the entire cost of the 


Employees 


interest, ranging from 
No medical examination 


instalments, with 


Nothing in the plan, it may be added, conflicts with, 
or supersedes in any way, the benefits under the Work- 
men’s Compensation Acts, the National Insurance Acts, 
or any other benefits to which members may be en- 
titled. 


The General Council of the British Trades Union 
Congress has approved a memorandum dealing with 
suggested Government assistance to the shipbuilding, 
ship-repairing and shipping industries, and appointed 
a deputation to place the proposals before the President 
of the Board of Trade. The proposals include a sugges- 
tion that a modified form of trade facilities should be 
re-introduced for shipbuilding, and that licensing 
should be instituted to enable engineering establish- 
ments not attached to registered shipbuilding yards to 
reclaim the import duties levied upon materials con- 
signed to them for the execution of marine engineering 
orders. It is also proposed that the Government should 
acquire an appreciable amount of old tonnage as nearly 
as possible at present price levels and hold it until iron 
and steel markets revive. 


At a meeting in London yesterday, the executive 
committee of the Miners’ Federation of Great Britain 
had under consideration a communication from the 
Mining Association, proposing joint discussions on the 
subject of hours of work in coal mines. The existing 
Act of Parliament, passed in July last, provided for the 
continuation of the seven-and-a-half hour day for 
twelve months, and also for the continuation of the 
seven-and-a-half hour wage rates then in force during 
the same period. The twelve months end in July next, 
and in the absence of further legislation, the industry 
would revert to a seven-hour day. If it did, the coal 
owners would, obviously, be obliged to seek wage 
reductions. The object of the proposed negotiations 
is agreement regarding the working day. 





The weekly organ of the International Labour Office 
at Geneva states that, according to statistics issued by 
the German Federal Institute for Employment Ex- 
changes and Unemployment Insurance, the number of 
unemployed persons registered in the employment 
exchanges remained stationary during the second half 
of February, amounting on February 29, 1932, to 
6,128,000, or about the same as at the middle of the 
month. The number of unemployed persons in receipt 
of relief at the end of February was 5,359,000, of whom 
1,852,000 were receiving unemployment insurance 
benefit, 1,674,000 emergency relief, and about 1,833,000 
local relief. 

An analysis of the various branches of the German 
labour market shows that at the end of February the 
usual seasonal improvement had been delayed by un- 
favourable weather conditions. This was the case in 
agriculture, where the increase in employment in 
certain districts had been balanced by dismissals in 
others. In forestry, it had been found necessary to dis- 
charge the majority of the seasonal workers. On the 
other hand, orders for fertilisers, had led to greater 
activity in the potash mines, and certain other under- 
takings in the chemical industry. The seasonal improve- 
ment showed itself especially in the textile and clothing 
industries, but in these, also, the position varied in the 
different branches, owing to the decline in exports. 
In building and its subsidiary industries there were 
some slight signs of improvement. The number of 
unemployed workers in the metal industry showed a 
slight decline in certain districts. This also was an 
essentially seasonal phenomenon, as the manufacture 
of motor-cars and agricultural machinery and building 
materials is always more active at this time of year. 
In the coal mines the dismissals of workers were con- 
tinuing, but at a slower rate. 





The German Institute for Economic Research states 
that the curve of unemployment reached its peak in the 
second half of February. No forecast is made of the 
probable decrease in unemployment in the coming 
months. Under normal conditions it might be expected 
that the seasonal improvement would reduce the 
number of unemployed persons by 1,000,000 or 1,500,000 
by the middle of the year. The distinguishing feature 
of the present position, however, is that, contrary to 
what has happened in other years, seasonal influences 
will be relatively inactive, mainly owing to the fact 








Arrangements have been made 
ference 





| is the Metropolitan Life 
to call again the con-| York, will provide a staff of trained visiting nurses, : 
of shipyard trade union executives, which | who will be available in all cases of illness or disability. | market will depend. 


within 31 days; and the insurance company, which | 


Insurance Company of New | an 
|on seasonal factors, that the progress of the labour 


that the building industry and its subsidiaries, which 


relatively small quota 
The increase of 


instance, a result of the unfavourable economic position, 


d it is upon the development of the latter, rather than 
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ANNUALS AND REFERENCE BOOKS. 


The Directory of Shipowners, Shipbuilders, and 
Marine Engineers, 1932.—The thirtieth edition of that 
comprehensive and useful publication, 7he Directory 
of Shipowners, Shipbuilders, and Marine Engineers, 
has recently made its appearance. It is international 
in scope and contains upwards of 25,000 references to 
shipping and shipbuilding firms. The volume furnishes 
information regarding the ownership of any particular 
ship, its builders and engine constructors, its tonnage, 
draught, and other features, and the year of its going 
into commission. Another section in the Directory 
contains data concerning the capacities, maximum 
annual outputs, and other particulars of shipbuilding 
yards and marine-engineering works in all parts of the 
world ; information regarding dry docks is also included 
in this section. In addition, the volume contains 
details of the personnel of Government Departments 
having associations with the industries concerned, 
particulars of the various classification societies, and 
lists of consulting marine engineers and naval architects 
and societies, associations, and federations connected 
with shipping and shipbuilding. As heretofore, the 
Directory contains a comprehensive series of indexes, 
comprising a general index, a geographical index, an 
index to telegraphic addresses, a personal index, and 
an index to individual ships. The book contains 
820 pages, but is of handy size for ready reference. 
It is compiled under the direction of the Editor of 
Shipbuilding and Shipping Record, and is published, | 
price 20s. net, by Messrs. The Directory Publishing 
Company, Limited, 33, Tothill-street, London, 8.W.1. 





Clubs.—Mr. E. C. Austen-Leigh, in the fortieth 
edition of Clubs, 1932, which is published by Messrs. 
Spottiswoode, Ballantyne and Company, Limited, 1, 
New-street Square, London, E.C.4, at a price of 7s. 6d. 
net, has been able to collect details of about 3,950 of 
these bodies, which are scattered all over the Empire 
and are also to be found in the new and remote parts 
of the Americas. It might, perhaps, not be unreason- 
able to ask what definition of a club is adopted in 
compiling the volume, for while somewhere about 1,750 
golf clubs are included, very few other sports clubs 
find a place. There are also a number of societies 
mentioned whose object is mainly propaganda and 
which are not therefore, strictly-speaking, clubs at all. 
In addition to golf clubs the publication covers 
what the ordinary man ordinarily understands by 
a club. It should be of much value for reference 
purposes. It is time, however, that the London 
Engineers Club, of Coventry-street, which has long 
been out of existence, ceased to find a place in the 
volume. The Chemical Club, on the other hand, might | 
well be inserted. j 


Mining Year Book, 1932,—The forty-sixth annual 
edition of the Mining Year Book has recently been 
published. This contains detailed particulars covering 
1,285 mining companies operating in all parts of the 
world. Gold, diamond, copper, tin, platinum, silver, 
iron, and other mines are included, as well as collieries 
and exploration and mining investment companies. 
Che volume is divided into a number of sections, the 
main one being that in which the mines are arranged 
in alphabetical order. The data given in this section | 
include the names of the directors and leading officials, 
the date of establishment, the seat of operations, a 
brief description of the property and of the plant, 
operating results, ore reserves, and details of the capital, 
dividends paid, and the general financial position of the 
undertaking. Other sections contain lists of mine 
directors, of mining and consulting engineers, and of 
mine managers, together with their addresses and the 
names of the companies with which they are connected. 
A glossary of mining terms is also included. In | 
addition to a complete index to the mining companies | 
dealt with in the volume, a supplementary index is | 
furnished of private and dormant companies, and 


concerns which have ceased to be of public or market 
interest. The year book contains an enormous amount 
of information, but this is well set out and is always 
clear, concise, and readily accessible. As a work of 
reference it is of undoubted value, not only to all those 
connected with the mi ing industry, but also to the 
commercial and financial interests concerned. The 
volume contains 800 pages, but is of handy desk size. | 
Bound in red cloth, it is published, price 20s. net, by | 
the compiler, Mr. Walter E. Skinner, 15, Dowgate-hill, 

London, E.C.4, and is obtainable also from the Financial | 
Times, 72, Coleman-street, London, E.C.2. 


The Mercantile Year Book and Directory of Exporters. 

Bound in its usual brown cloth covers, the 1932 
edition of 7he Mercantile Year Book and Directory of | 
Exporters has been issued. The volume, which is now 
in its forty-sixth year of publication, brings into handy 
com pass lists of overseas importers, together with corres- 
ponding lists of export merchants and buying agents, 
through whom business can be arranged. The year book | 
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Notr.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 


London Metal Exchange for “fine foreign’ and 


lead are for English metal, whilst those for spelter are for virgin metal. 
| steel plates and rails, and also for hematite and Cleveland pig-iron. 
| plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
prices are for East Coast hematite and Cleveland iron, both of No. | quality. 
bottle, the contents of which vary from 70 lb. to 80 Ib. 
Each vertical line in the diagram represents a market-day, and the horizontal 


other cases the prices are per ton. 


‘standard ” metal, respectively. 


The prices shown for 

Middlesbrough prices are plotted for 
The prices given, in the case of steel 
The pig-iron 
The price of quicksilver is per 
The price of tin-plates is per standard box, but in 


lines represent I/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each 


is divided up into a number of sections, the first of which 
is a walking guide to the exporters of London in street 
order. Other sections contain alphabetical lists of 
London merchants, of goods shipped from London, of 
Provincial and Continental merchant exporters, and of 
overseas importers. This last section, which comprises 
more than half of the total number of pages, covers 
Australia, New Zealand, India, Malaya, the Dutch 
East Indies, the Philippine Islands, Siam, Hong Kong, 
China, Japan, Canada, the United States, Central 
America and the West Indies, South America, Africa, 
Spain and Portugal, Italy, the Balkan States, Russia, 
Poland and the Baltic countries; in each case the 
class of goods imported is indicated, together with 


|the British or other European representative and 
| buying agency. 
|merchant exporters is again 


The section dealing with Provincial 
subdivided into six 
portions respectively devoted to lists of shipping firms 
in Manchester, Liverpool, Birmingham, Glasgow, 
Similarly, the 
section containing particulars of Continental exporting 
firms is subdivided into a number of divisions each 
dealing with one port or town in France, Germany 
Belgium, Holland, Switzerland, and Italy. The volume, 


which contains upwards of 1,000 pages, is published. 
price 20s. net, by Messrs. Lindley-Jones and Brother. 
Limited, 32, Bishopsgate, London, E.C.2. 


Tue WetsH Tin-Piate Inpustry.—-As was the case 
in most other industries, the Welsh tin-plate works 
were not running to full capacity during 1931. It & 
stated in the annual report on the Welsh tin-plate indus- 
try issued by Messrs. Sim and Coventry, 22, Water-street. 
Liverpool, that, taking the industry as a whole, 60 per 
cent, of full capacity would appear to be an outsid: 
average for the year’s working. Competition in the 
world’s markets has been experienced from Germany, 
France and Italy, while Japan and Russia appear to be 
increasingly active in the matter of tin-plate manufacture 
Our exports of tin-plates and tinned sheets totalled 
400,317 tons in 1931, against 508,233 tons in 1930, and 
579,778 tons in 1929. For the first time for many years 
Australia was displaced from first place and now occupies 
third, her imports having declined from 51,529 tons 1D 
1930 to 36,508 tons in 1931, this drop being attributed 
to the severity of the financial crisis through which she 
has been passing. The two principal customers in 1931 
were the Netherlands, with 37,381 tons, against 40,742 
tons in 1930, and Canada, with 36,796 tons, against 
30,474 tons in 1930. 
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RAILWAY TRANSPORT OF A _ 50,000-KW. ALTERNATOR. 














any point was !2in. As part of the journey was made 
at night, artificial light had to be provided. For this 
Messrs. Parsons provided accumulators on top of 
the supporting girders lighting eight 12-volt lamps, 
fitted with reflectors to illuminate the supporting 
brackets. The shifting of the load was done by 
Messrs. Parsons’ workmen. 

The transportation of the rotor for the same alter- 
nator was also something outside the ordinary traffic 
of a railway, though overshadowed by the conveyance 
of the stator. The rotor, weighing 70 tons, and being 
nearly 28 ft. in length over the ends of the shaft, was 
carried on a special truck designed for such purposes. 
The diameter is 6 ft. 4 in. and the length of the polar 
surface alone is over 11 ft. 

The second of the stators was transported to Dunston 
in the same way on Sunday, March 13, and the third 
| will follow shortly. The sets, which were illustrated 

and described on page 638 of our last volume, are each 
capable of developing 50,000 kw. continuously at 0-8 
| power factor and 13,500 volts. Their speed is 1,500 r.p.m. 
The machines are arranged for the re-superheating of the 
steam to its initial temperature of 800 deg. F., and 
are guaranteed to have a heat consumption, under feed 
heating condition, of 9,280 B.Th.U. per kilowatt-hour. 
This corresponds to an overall thermal efficiency of over 
36-75 per cent., a figare which we believe to be higher 
? - than any yet recorded for any steam turbine unit. 








NOTE ON THE PRESENTATION OF 











Letra ramtine | THE MECHANICAL EFFICIENCY IN 
| MARINE OIL ENGINES.* 
Fie. 2. By E. Witprne. 


In a vessel of special type built some four years 
, o, where the propeller conditions were difficult, sho 
THE TRANSPORTATION OF A | the whole arrangement was flexible enough to accom- rare ween wet = the mechanical eMelnay of the 


| modate itself to the sharpest curves. The girders had to | ; : F : 

50,000-KW. ALTERNATOR. | be traversed laterally a slides fixed te the trucks, re ype «st gy ¢ he sme _ ~~ 

A reat of transportation which probably has not be-| this provision being necessary owing to the width — A to moe OM. eneens of derivin with fair 
fore been paralleled in this country has recently been | of the stator which was too great to allow it to pass pen. the ae a horse-power from ad indicated 
achieved by the London and North Eastern Railway | through certain bridges without previously being | }orse. abe ehaurved dusio yee trials, so that, should 
Company in collaboration with Messrs. C. A. Parsons | moved sideways. | the Gecied rformance ~ be snaiteed data would 
and Company, Limited, of Newcastle-on-Tyne. The| A photograph of the first stator being loaded on to its | be onstian available for the examination of the 
task was to convey the three 50,000 kw. turbo-alterna- | trucks at the works of Messrs. C. A. Parsons and Com- | ropeller ~ te The results obtained on trial 
tors constructed by the latter company for the new | pany, Limited, is reproduced in Fig. 2. This shows va i in fact ~ substantiall ‘ with the estimates 
Dunston power station from the builders’ works to their | clearly the arrangement of the girders and their support- | ae 80 that ~ further anal “4 of the shop and trial 
destination. The stator of the alternator presented the | ing saddle, which latter rested on a series of rollers | data =e immediately caunaatl Scbeentin, how- 


most interesting part of the problem, for it had to be | carried on the swivelling bolster. The top face of the | : b led to 
tansported in a complete and fully-wound condition, tds rpeclnenmnet or yn megaan pig wed 


. bolster was drilled on each side for the bolts holding | , : 
it net weight in this state being 110 tons. This is| down the saddle, there being 48 bolts in all. These pe at a et ea anit 


believed to be the greatest weight ever carried in a| had to be removed each time the load was shifted 

Single mass by rail, and the operation shows that sideways, which was done by a screw 3 in. in diameter or Se 

British railway companies are anything but unpro-| through the centre of the girders. The permissible | poms) between the brake Sooepanenans and the indicated 

— loading on the bore was determined by experiments | horse-power, and, being a matter of interest, this relation 

The stator casing is of fabricated steel construction, |on a small segment of the core. Fig. 1 shows the | wes omeeniead for other cots of machinery for whieh 

| built up by welding. Its overall length is 12 ft., the | convoy en route, with the stator slung between the | similar extended brake and progressive trials were 
height being 12 ft. 7 in., and the width 14 ft. 2 in. To | two trucks only just clear of the rails. As in all cases of available. It has also been a lied lately to what 
; transport such a mass required a good deal of considera- | this sort, and especially where ordinary traffic has to be ane robabl the most carefully oie shop trials 

tion, for not only had the available clearance of the rail- | suspended, the day chosen was a Sunday, the stator of at ak a pA engines yet made, namely, those made 
Way to be taken into account, but any stoppage en route | leaving the Heaton Works at 4.30 a.m. on Sunday, be the Mesine "Sil 7 a Trials Geneniitne which 

would have badly disorganised important main-line | March 6, and arriving safely at Dunston at 2.30 p.m. ath relate to engines of slower running types 
traffic. The solution decided on was to carry the stator|/the same day. The distance, although somewhat 8 In _ faster running engines originall pba ds wat" 
- by means of two heavy double girders passed through less than six miles, thus occupied 10 hours. During | ‘acai! 2 pe ne tet ta, Aen eo 
t the bore, the girders at each end being supported on | transport, the stator had to be moved laterally nine| * Paper read before the Institution of Naval Archi- 
* swivelling bolster on double-bogie trucks, so that! times, the maximum distance out of the centre at | tects, on Thursday, March 17, 1932. Abridged. 
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purposes—that is, where the brake horse-power does, 
in fact, vary roughly as the cube of the speed. The 
method may only be worth while for engines working 
within or near such limits—that is, where the delivered 
torque varies approximately as the square of the 
number of revolutions. The usual form of presenta- 
tion of the mechanical efficiency is most often a single 
eurve, though the mechanical efficiency of an engine 
is sometimes loosely stated as a single figure, namely, 
that corresponding to its value at approximately full 
load, where it changes comparatively slowly with the 
load. It is, of course, well known that the mechanical 
efficiency falls rather rapidly as the load is considerably 
decreased for oil engines, in common with other types 
of prime mover. 

When the results of the shop tests referred to in the 
first paragraph of this paper came to be plotted, with 
a view to determining the mechanical efficiency for 
varying speeds of the machinery, a group of spots 
was obtained through which it was certainly far from 
easy to put one curve which could fairly be called 
on to represent the mechanical efficiency of the engine 
at varying loads. Variation of this kind is, of course, 
not a new point. The diagrams in the reports of the 
Marine Oil Engines Trials Committee show it in each 
report. But the divergence of the spots at the lower 
powers was considerably greater than had been 
expected, and the determination of the brake horse- 
power from the indicated horse-power when the latter | 
was less than half of the full power, did not seem | 
likely to be as accurate as could be wished, and further | 
means of analysis were therefore sought. In casting | 
about for a suitable means of analysis, that described | 
by Mr. R. E. Froude as “ friction remainder analysis ”’ | 
was recalled ; it also was concerned with the analysis 








of trials for the purpose of dealing with propeller| . 


roblems. It will be remembered that in this Mr. 
roude had derived what was in effect the brake horse- 
wer from the performance of the propellers, not | 
aving actual brake horse-power figures for the steam | 
machinery. Now both the brake horse-power and the | 
indicated horse-power contain, as a common factor, the | 
revolutions per minute, and taking out this common | 
figure he arrived at what he called the “ friction | 
remainder " by deducting from —P 
. b.h.p. 
sponding to ws 


b.h.p 


the term corre 


. and this was plotted on a base of 


revs 

This friction remainder for steam engines had the 
character illustrated in Fig. 3, and such friction 
remainder includes any errors in the indicated horse- | 
power and brake horse-power determinations which | 
do not balance out, in addition to losses in the engine 
itself and the line of shafting. It was then considered 
that, in an open type of reciprocating steam engine, the | ‘ 


friction remainder should, in fact, consist of two parts, | unreasonable when compared with Mr. Froude’s 1908 


one a constant part corresponding to dead-load friction, | 
and the other part proportional to the torque being | 
transmitted by the engine, and the diagram was based | ; 


on this theory. It was, in fact, found that a sloping | taken that the model results previously obtained at 
straight line, as in Fig. 3, fairly represented the mean | Teddington substantially confirmed the correctness, in 
results. There is no difficulty with an oil engine in| this instance, of the derived brake horse-power figures, 
and so, indirectly, the character of the friction remainder 
given in Fig. 4. 
sensitive and delicate than was anticipated. 


following up this form of analysis, because the brake | 


tests in the shop determine the brake horse-power with 
close accuracy—with greater accuracy, indeed, than 
the indicated horse-power is likely to be obtainable 
from the indicator diagrams. The values of the friction 
remainders were made out from the brake tests of the 
engines in the shop and plotted to see if a straight line 
could be found which could be reasonably taken as 
being the mean of the spots obtained at the different 
speeds with a view to eliminating (or, at any rate, 
minimising) the accidental errors which are inevitable 
in getting the indicated horse-powers from the indicator 
diagrams. 

Such friction remainders for an oil engine clearly 
include the torques required to operate air compressors, 
and scavenging and other pumps (if not independent), 
just as they would, for example, include the torque to 
operate an air pump for a steam engine if not inde- 
pendent. But from the point of view of considering 
the propeller performance this was not material, as 
what mattered was the overall mechanical efficiency. 
The diagram obtained is given in Fig. 4—the horizontal 
and vertical scales are equal, as in Fig. 3—and the 
only mean line reasonably obvious is a horizontal 
straight line approximately as shown. In this diagram 
spots are shown for brake tests of each of the twin 
engines, and as the mean lines for each of them 
separately come horizontal and very close together 
the mean of the two was taken as correct for both, and 
is the line shown. (The lines were finally determined 
by the use of Cauchy’s method to avoid any question 
of personal error in the “ most probable” line.) This, 
of course, implies that the torque lost in the various 
ways mentioned does not vary with the torque delivered, 





the relation appears in a particularly simple form, | that is, that the coefficient of friction is effectively 
but the method of plotting appears to have some value | zero so far as the variable working load is concerned. 
for oil engines used as main machinery for marine | The result was surprising, but seemed unquestionable 
when the indicator cards were most carefully checked, 
and it was, therefore, tested by applying it to the 
trial results under way, deriving the brake horse-power 
under way from the mean values for the indicated 
horse-power figure on each of the six pairs of runs 
forming the progressive trial, the form the reduction 
takes being : 
depen make of th 
depending solely on the size and e of the ine. 

A model of th hull form 


had been run in the Tank at the National Physical 
Laboratory at Teddington, and the effective horse- 
power obtained from these results was corrected by 
adding the necessary allowance for appendages, and 
also an approximate wind correction for air resistance 
derived from the figures recently published by the 
Tank authorities. The corrected effective horse- 
thus obtained was compared 
power derived from the indicated horse-power as above 
mentioned. 
figures for each speed remained substantially constant 
throughout the speed range; that is, the propulsive 
coefficient in this form was constant at all speeds. 
There were small up and down variations in the ratio, 


horse-power figures), and the ratio, which was in effect 








brake horse-power = indicated horse- 
k (revolutions per minute)—k, of course, 


A model of the usual character of the bare 


wer 


with the brake horse- 


It was found that the ratio of the two 


trhaps due to possible inaccuracy in the indicated 
orse-power values (and therefore in the derived brake 
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‘screw efficiency x hull efficiency,” seemed not 


lata. 
As the propeller efficiency should not vary materially 
it given slip for a moderate range of speed, it may be 


The comparison proved to be more 
In the 
particular problem then being examined, this com- 
parison cleared up the point of the propeller per- 
formance, but the form of the result was interesting 
enough to suggest applying the method as a means of 
analysis to other trials then lately completed, or which 
followed shortly, for which sufficient brake tests in 
the shops were available, and for which progressive 
trials had been made and model experiments had also 
been carried out. There were five such trials using 
four different kinds or sizes of engine, two of the trials 
having been with identical engines in dissimilar hulls. 
All of these engines were of relatively high-speed type, 
both the piston speed and the revolutions per minute 
being above the average. In all the engines the best 
straight line for the shop tests was near the horizontal, 
and for three of the trials it was found that the ratio 
of the derived brake horse-power from the progressive 
trial data with the Tank data, including allowance for 
appendages and air, was most constant by taking a 
horizontal straight line for the friction remainder as in 
Fig. 4, whilst one of the other trials s ted for the 
friction remainder a line sloping very slowly down to 
the right and the other a line sloping slightly up to 
the right, but the amount of such slope was only such 
as could be omitted if one assumed a not immoderate 
error in the indicated horse-power figures obtained 
during the trials under way. 

It is appreciated that the line for the friction remainder 
being horizontal, involves, of necessity, that the modern 
forced-lubrication system used in these closed types 


varying load without any loss proportional to the load, 
which is the equivalent of a very low coefficient 
of friction, though this, perhaps, may be partially 
accounted for by the fact that the somewhat warmer 
oil when the engine is running at full load is less 
viscous than the cooler oil when the engine is running 
but lightly loaded. A constant value for the friction 
remainder also precludes any one mechanical efficiency 
curve being drawn to represent the performance of the 
engine throughout a set of trials. But, incidentally, 
there is no question as to the ease with which the 
mechanical efficiency in any trials can be determined if 
the friction remainder is decided in this manner from 
the shop trials, neither need we take more than the 
minimum of trouble in obtaining brake horse-power 
on any trial under way from the indicated horse-power 
taken as usual, and with an inaccuracy not greater than 
that of the determination of the indicated horse-power 
itself. 

So far, this paper has dealt only with the results of 
engines belonging to various fast-running types and 
makes, but it was felt that it might be more informative 
in general if the method was applied to the results of 
the shop trials which have been published by the 
Marine Oil Engines Committee, in view of the great 
care taken to ensure the utmost possible accuracy in 
their tests. For two of the reports, namely, the 
second and sixth, the line for the friction remainder 
slopes downwards very slightly to the right—that is, 
the diagrams suggest that there is a little less turning 
effort wasted in turning the engine as the power 
transmitted is increased, not less proportionately but 
less absolutely ; and it may be noted, as a matter of 
interest, that these two engines turn by a little the 
fastest of those dealt with in these reports. The 
upward slopes in the diagrams from the other four 
reports are all quite moderate, the steepest—namely, 
the fifth report—having only between one-half and 
one-third of the slope given in Fig. 3 as typical for a 
fairly fast-running steam engine, whilst the initial or 
constant friction is much greater for all the oil engines 
than for the steam engine, as might, perhaps, be 
expected. There is a little suggestion, most notably 
in the diagram from the third report, that the friction 
remainder is less for a giver torque when the speed of 
the revolutions is low, but this may, perhaps, be 
accidental in the determination of the indicated horse- 
power as the difference is not very great, and in the 
second, fifth, and sixth reports it is notably absent. 
It is hoped that the publication of this paper may 
present to other members a method offering greater 
facility in the examination of the trial resulte of 
oil-engined vessels, and it was with this object that 
the writer developed it. 


THE JETTY WORKS OF THE FORD 
MOTOR COMPANY AT DAGENHAM.* 
By H. J. Deans, M.Inst.C.E. 


Tue reinforced-concrete jetty referred to is laid out 
for dealing with imports of ore, limestone, &c¢., in 
connection with the manufacture of the Ford Motor 
Company's cars at Dagenham and for the export of 
the finished product. It is situated on the River 
Thames in Half Way Reach, about 13 miles down- 
stream from London Bridge, and is connected with 
the land by a curved approach at each end. The 
western portion, which is single-decked, is provided 
with crane tracks of 17-ft. gauge back and front, for 
10-ton cranes. The eastern portion has two decks, 
the upper deck being supported on steelwork, the 
stanchions of which rest on the reinforced-concrete 
work. The upper deck carries two travelling ore- 
unloaders, each capable of discharging vessels at the 
rate of 300 tons per hour. The ore, &c., after being 
weighed at the unloader, is transported at the high 
level to the storage-ground on shore by electrically- 
propelled wagons of 40 tons capacity. There are two 
railway-lines on the lower deck, giving access to the 
shore at each end and provided with two scissors cross 
overs. : 

The jetty is 1,515 ft. in — = 51 - yee 

and is supported on hollow reinforced-concrete p) 
6 ft. and mit. in diameter, according to the load they 
have to carry. They are spaced 24 ft. apart between 
centres longitudinally and 40 ft. transversely. The 
foundations of the piers consist of cylinders 12 ft. and 
14 ft. 6 in. in diameter, filled with concrete. Tran® 
versely there are heavy portal beams between the piers, 
into which are formed the deck beams. The reinforced- 
concrete deck is 1 ft. 7 in. below the finished surface, 
the intervening space being occupied by rail-supports, 
pipe-trenches, electric ducts, &c. All waste spaces are 
filled with inundated Thames ballast, and a concrete 
surface is provided over the whole area. There are two 
fixed steel bridges, one to each approach, which allow 
of access to the inshore side of the jetty. 

The depths of water provided for are 13 ft. 6 in. bea 


* Abstract of a paper to be read before the Institutios 








of marine oil engine enables the engine to deliver its 





of Oivil Engineers, on Tuesday, April 12, 1932. 
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LIGHT HORIZONTAL BORING MACHINE. 


CONSTRUCTED BY MESSRS. H. W. 


KEARNS AND COMPANY, LIMITED, MANCHESTER. 








the western berth, and 20 ft. at the eastern end, below 
L.W.0.8.T. The jetty is divided into four sections 
by transverse expansion joints, placed in the centre of 
the respective spans, the deck beams being designed as 
cantilevers. The impact stresses for which the calcula- 
tions were taken out were a 12,000-ton ship approaching 
broadside on at 6 in. per second, the whole load resulting 
therefrom being assumed to be spread over three bays. 
To absorb this energy spring fenders are provided, two 


to each bay, consisting of double 14-in. piles driven | 


about 18 ft. into the bed of the river and resting against 
helical steel springs. Provision is made to allow some 
longitudinal movement of the pile-heads without 
introducing side stresses in the springs. 
hooms help to distribute the load to the piles and to 
take up any ranging of the ships. 

The sinking of the cylinders for the pier foundations 
was accomplished by grabbing and by loading with 
kentledge. Considerable difficulty was experienced in 
excavating a hard layer of cemented sand and ballast 
which was found at depths varying between 37 ft. 
and 47 ft. below O.D., but by the aid of hydraulic jets 
and blasting the material was broken down to a condi- 
tion suitable for excavation by grabbing. In sinking 
the cylinders, of which there were 151 in all, difficulties 
were met with in several cases due to canting. One or 
two accidents occurred from this cause. The sealing 
of the bases was effected by lowering concrete in suit- 
able skips to the bottom and, after the cylinders were 
proved to be reasonably tight, the water was pumped 
out and the construction of the piers was commenced 
by forming the concrete hearting from which the 
reinforced-concrete work was built up. After the piers 
were finished up to a certain level, the water was let in 
and the temporary rings were removed. In one 
instance, the water-pressure below the seal was sufficient 
to lift the cylinder and its kentledge. Two cases 
occurred in which compressed air had to be used for 
the purpose of making good seals which had given a 
considerable amount of trouble. 








LIGHT HORIZONTAL BORING 
MACHINE. 


_ Tae horizontal boring machine is a tool usually asso- 
sated with heavy work, but its characteristic of adapt- 
ability, i.e. its employment for milling, drilling and tap- 
ping as well as boring, is resulting in its adoption for 
lighter classes of production. To meet this demand, 
Messrs. H. W. Kearns and Company, Limited, Broad- 
heath, Manchester, have designed the relatively small 
machine illustrated in the accompanying figure. It is 
Particularly suitable for dealing with aluminium, gun- 
metal, brass and other non-ferrous materials, and we 
recently inspected it in operation on such work at the 

owrooms of the distributors for the Midlands and 
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and the cross traverse is 24 in. The maximum distance 
between the spindle nose and the stay is 5 ft. 6 in., and 
the traverse of the spindle, which is 2} in. in diameter, 
is 24 in. The vertical traverse of the sliding head is 
24 in., which gives minimum and maximum distances 
of 14 in. and 25} in., respectively, between the spindle 
centre and the table top. The table is 30 in. square. 
A characteristic of the new machine is the convenient 
grouping of the controls, which have been reduced in 
number as compared with the larger machines. All 
the movements are power-operated, except the spindle 
traverse, for setting which two handwheels for rapid 
and fine adjustment, respectively, are provided. 

The bed is of box section with vertical cross and 
| diagonal webs, and cast-in chutes, which convey the 
| swarf to the rear of the machine. It appears excep- 
tionally stiff and the slides are noticeably wide. They 

are chilled, and are protected by cast-iron covers 
bedded down on them and bolted to the table. The 
longitudinal screw and shaft are also protected by 
similar covers. The column is of plain box section, 
the interior being occupied by the balance weight for 
the spindle head. This latter is of compact design, 
the spindle being very close to the column slides, so 
that the overhang is reduced to a minimum. The 
spindle is carried in a steel sleeve bushed with phosphor 
bronze and mounted on ball and roller bearings with 
ball thrust bearings. The spindle rotates with the 
sleeve and slides longitudinally in it. The spindle nose 
is cottered and has a No. 5 Morse taper, and the end 
is arranged for mounting large milling cutters. The 
final drive is fitted close to the front bearing, but an 
extension bearing is provided when milling cutters are 
being used. The gear box in the spindle head provides 
16 spindle speeds and 16 feeds to all motions. In both 
cases, control is effected by two levers. Thus, for the 
spindle speed changes, one of the levers gives either of 
two sets of eight speeds, according to its position, while 
the other selects the individual speeds. This latter 
lever is of the gate type. It can be distinguished to 
the left of the capstan handwheel on the spindle head. 
The outline resembling the letter H, seen on the lever 
casing, is a representation of the gate slots in which the 
lever moves, and is marked with the sixteen speeds 
obtainable in the various positions. These speeds 
range from 10 r.p.m. to 400 r.p.m. 

The similar lever at the top of the spindle head 
selects the feed changes, the preliminary grouping into 
two sets of eight having been made by a plain lever. 
One of these sets is arranged in 8 to 96 cuts per inch, 
and the other in 0-8 in. to 9-6 in. per minute, these 
latter being provided for use more particularly in 
milling operations. The lever next to the feed-change 
lever reverses the feed motion. Engagement of con- 
flicting gears is rendered impossible by the use of the 
gate device. The same device is used for other motions. 
Thus, the two levers seen behind the large handwheel 








South, Messrs. Burton, Griffiths and Company, Limi- 
ted, Montgomery-street, Sparkbrook, Birmingham. The | 
gear-box castings handled were set up in the jig shown 
on the table in the The table has a longi- | 
tudinal travel of 36 in., with the boring staytin place, | 


on the bed are so arranged. The smaller one, in its 
several positions engages either the vertical motion of 
the spindle head and boring stay, or the longitudinal 
or transverse movements of the table. The larger one 
controls either the rapid power traverse in either 


direction, or engages all automatic feeds. The large 
wheel is for hand adjustment of the head and table 
motions. The lever in front of it is the main starting 
and reversing lever. Of the two handwheels on the 
spindle head, the smaller one gives fine adjustment 
to the spindle, and the capstan wheel provides for rapid 
adjustment or engages the power feed to it. As the 
machine is provided with variable and reversible feeds 
to both table motions, to the vertical motion of the 
head and stay, and to the spindle, it is thus capable of 
milling in all directions. The rapid power traverse 
which operates all these motions in either direction, 
the spindle excepted, can be instantly engaged and is 
provided with an automatic disengaging clutch to 
prevent accident. 

The table can be swivelled in a complete circle, 
and a stop, visible in the figure, enables it to be 
set accurately with any one of the four sides parallel 
to the bed slides. The stop is provided with a mech- 
anism permitting easy rotation of the table. The 
boring stay is hand traversed by means of a ratchet 
and rack. It has a hinged cap bearing to facilitate 
the insertion of a boring bar, the maximum diameter 
of which is 3 in. The machine is shown in the figure 
arranged for geared motor drive. A constant speed 
motor of 5-h.p., running at approximately 750 r.p.m., 
is recommended, though the machine is also supplied 
with a single belt pulley. In both cases, the drive is 
transmitted through a clutch which operates the 
forward and reverse speeds to the constant-speed 
vertical driving shaft to the spindle head. All the 
main driving shafts, as well as the gear-box shafts, 
are mounted in ball and roller bearings. The gears 
are made of oil-toughened nickel steel or phosphor 
bronze, and are fully enclosed and automatically lubri- 
cated. The table is lubricated by the method shown 
in the figure. All the shafts are of steel of an ultimate 
tensile strength of 40 tons to 50 tons per square inch. 
The machine is made in one size smaller and one size 
larger than that above described, the general construc- 
tion being similar in all three cases, the differences 
being indicated by the statement that the longitudinal 
traverses are, respectively, 24 in. and 54 in., as against 
a traverse of 36 in. in the size under consideration. 


BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 
Failure of a Tube Stopper in a Marine Boiler.— 
The accident aboard the steam trawler Rowsay, 
referred to in Report No. 3123, arose through the 
failure of a tube stopper which had been in position 
for some years. Several tubes had given out at 
various times, and these had been plugged with tube 
stoppers which were of the ordinary type with the 
exception that the rods were jointed in the middle of 
their length, this form being necessary on account of 
the restricted space between the stokehold bulkhead 
and the front of the boiler. On the day of the accident, 
November 22, 1930, while the vessel was employed on 
fishing in the North Sea, the chief engineman heard the 
noise of escaping steam in one of the smoke boxes, 
and after the smoke box door had been opened and 
the soot cleared away, the joint of the washer of the 
stopper blew out, and fires had to be drawn. It was 
found on inspection that the stopper rod had fractured 
at the eye in the centre of the rod. Tube stoppers are 
a useful and convenient means of dealing with leaky 
boiler tubes to enable a vessel to continue at sea, 
but arrangements should be made to renew the faulty 
tubes at the earliest possible opportunity ‘‘ and there 
can be no excuse,” said the Engineer Surveyor-in-Chief, 
‘* for allowing a stopper to remain in place for a period 
of three years, as in this case.” 


Explosion from a Lancashire Boiler——Under the 
Boiler Explosions Acts, the Board of Trade, after the 
receipt of a report of a preliminary inquiry, may, if it 
considers necessary, order a formal investigation to 
be made by a Court of two Commissioners, one an 
engineer and the other a lawyer. At such an investi- 
gation, the parties interested are represented by their 
solicitors, and the Court is required to answer ques- 
tions not only relating to the cause of the accident, 
but also as to the responsibility of those concerned. 
Report No. 3144 contains the findings of a formal 
investigation into the explosion from a Lancashire 
boiler on April 13, 1931, at Williamthorpe Colliery, 
near Chesterfield, of The Hardwick Colliery Company, 
Limited. The explosion led to the death of four 
firemen and to serious injuries to another. The boiler 








in which the accident occurred was of the ordinary 
Lancashire type, having a steel shell approximately 
8 ft. in diameter and 30 ft. in length, with two cylindrical 
flues built up of flanged rings connected by Adamson 
The plating of one of these pom os rings frac- 

ong and 6 in. 


tured, a rent was formed about 17 in. 








444 


ENGINEERING. 


[APRIL 8, 1932. 








wide, and through this the steam and water escaped, 
blowing the contents of the furnace into the stokehold. 
The boiler, one of a range of 12, was some twenty-nine 
or thirty years old and was worked at about 120 Ib. 
ressure. It was insured with the Scottish Boiler and 
Jeneral Insurance Company, Limited, and was regu- 
larly inspected both by their representative and the 
examiner of the colliery company. There was, however, 
some conflict of opinion as to the amount of corrosion 
which had gone on, and the evidence tended to show 
that the wastage was more serious than was thought 
at the time. But the final accident appears to have 
been hastened by erosion of a rapid nature. 

Three days before the accident the boiler chargeman 
heard faint hissing in the flue. This hissing he 
considered of little importance, and though it con- 
tinued to be heard the two following days, he failed 
to report it to his superior. It undoubtedly was 
caused by steam and water escaping into the flue 
through pit-holes in the plating, and the noise should 
have aroused suspicions. Unfortunately, it was 
ignored, and the jets of steam and water impinging 
on the somewhat worn plating on the opposite side of 
the flue, led to the rapid erosion to which the final 
failure of the flue was considered to be due. The 
formal investigation into the accident was held at 
Chesterfield on June 30 and the three following days. 
The report is accompanied by drawings of the boiler 
and of details of the parts which failed. 


a 


Explosion of a Steam-Heated Baker's Oven.—Again 
and again in the reports of the failures of the hermetic- 
ally sealed thick iron or steel tubes used for heating 
certain types of bakers’ ovens, attention is drawn to 
the necessity for those in charge to comply strictly 
with the instructions issued by the makers of the ovens. 
Nearly all the accidents which do occur are traceable 
to the neglect to follow the instructions. Too thick a 
fire or the heating of too great a length of tube through 
the wear of the firebricks, causes the tubes to become 
overheated, they rupture, and the steam and water 
which they contain then escapes at a very high pressure, 
and sometimes serious damage is done. There are, 
of course, no pressure gauges on the tubes, and the heat 
of the oven should be adjusted according to the reading 
of the thermometer. When properly worked, the 
tubes have a long life, but it is necessary to keep the 
ovens in good condition and to have them regularly 
inspected by a competent person. In the case of the 
explosion of an oven on March 8, 1931, at the bakery of 
the Bonnybridge Co-operative Society, Limited, 
Stirlingshire, there had been no such inspection since 
the installation of the oven in 1923, and there had been a 
failure to comply with the working instructions. Owing 
to the wear of the lining of the furnace, one of the tubes 
became overheated, and though it was corroded neither 
externally nor internally, it burst with a noise “ like 
a cannon going off.” Since the accident, repairs to 
this and other ovens have been carried out and, having 
been insured, the ovens will be inspected periodically 
by a competent person. 


NOTES ON THE PROGRESS OF 
MOTORSHIPPING.* 
By A. 


MoTorSHIPPING represents one of the most important 
and meteoric developments in the history of shipping, 
and a power per cylinder which was considered good 
at just over 110 h.p. with twin screws in 1912, can, in 
1932, be regarded as something to be improved on at 
over 1,100 h.p. on a single screw for similar ships. 
Results prove that the motorship is overwhelmingly 
superior for certain types of ship, whereas for others 
there is doubt, and the choice of propelling machinery 
then depends upon that very wide, indefinable, and 
almost intangible factor, the economics of the route 
in question. It is not also realised to the full that 
psychology plays a far greater part both in the choice 
and operation of machinery, and particularly of motor 
machinery, than the pure technician sometimes 
imagines. The marine heavy-oil engine was primarily 
a Continental idea, and rather later an international 
factor. Obviously, it could not at first expect 
enthusiastic sponsoring in this country because of our 
great natural coal fuel resources, which were by 
character fundamentally opposed to internal com- 
bustion. 


C. Harpy. 


It has been judged desirable to take the cases of 
specific countries which have developed motorshipping 





during the last few years to a point where it occupies a | 


prominent position in their 


respective mercantile | 


marines. The countries selected for this purpose are the | 


United Kingdom, Scandinavia, Germany, Holland, 
Italy, Japan, and Spain. The diagram on 
opposite page illustrates the number and total gross 
tonnage of motorships in service for these countries 

* Paper read before the Institution of Naval Architects, 
on Friday, March 18, 1932. Abridged. 
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as at the middle of December, 1931. Scandinavian 
countries have been considered under one head because 
of their similarity of interest in the part they play 
in the world’s shipping, because of the similarity of 
engine type used throughout, and because of the 
interdependence of one upon the other from the point 
of view of building. The diagram shows some interesting 
facts. It shows that although Great Britain, approxi- 
mately, as at the end of 1931—and the position has 
not altered materially since—owns the greatest gross 
tonnage of motorshipping, Scandinavian countries 
collectively have the largest number. If, however, we 
analyse the total of 493 Scandinavian ships in service 
at that time, we find that Norway is by far the largest 
individual owner, as she has 311 vessels, compared with 
98 for Sweden, and 84 for Denmark. The great 


majority of these 311 vessels of Norwegian ownership, | 


excluding 122 motor-tankers under the Norwegian flag. 
are engaged in tramp work. This work is either of 
long-term or of short-term nature. The majority of 
it is long-term, a fact which has led to the suggestion 
that Norwegian motor-tramps are not actually motor- 
tramps at all, but motor-liners, and that is why Norway 
finds it a profitable proposition to employ the Diesel 
in general for her so-called “‘ tramp” tonnage. If we 
examine the Pacific trades we shall find that there is 
a certain amount of truth in this, but at the same time, 
if we go further and consider a fleet of vessels like the 
locomotive and general cargo-carrying ships of Bel 
type, we shall see that this is by no means the case. 
These vessels, although built for the special purpose 
of transporting locomotives, lightships, and other 
heavy weights from various parts of the world, in 
many cases are able to earn their freight both ways by 
bringing home bulk cargoes such as grain and lumber. 
They are in every sense of the word tramps, although 
tramps of a special character, and they have proved 
exceedingly successful in service. As far as Sweden 
is concerned, a much greater proportion of the motor- 
ship tonnage is engaged in liner work. Vessels like the 
Gripsholm and Kungsholm of the Swedish-America 
Line, account for quite large bulks of tonnage of the 
total, whilst we must also remember the big cargo 
liner fleet of such companies as the Swedish East 
Asiatic Company. In Denmark the same applies. 
The East Asiatic Company maintains a large fleet of 
motor-vessels running to the Far East, and incidentally 
still owns the Selandia, which was the first ocean- 
going motor-ship. Denmark also owns a big block 
of trans-North Sea motorships of fast passenger-cargo 
and refrigerated type exemplified by the vessels of 
the United Steamship Company's Harwich-Parkeston 
route. Denmark is gradually turning over to internal- 
combustion engine power the whole of the big fleet 
of inter-island ships operating from Copenhagen, upon 
the regular maintenance of whose services numbers of 
towns in Denmark are dependent for their transporta- 
tion. It may be noted that none of the three Scandi- 
navian countries has any fuel native, and that each 
can, therefore, maintain a perfectly open mind on the 
question of coal or oil. For either fuel, the price 
delivered at their bunkering stations is subject to 
a charge for transportation from the source. Great 
Britain's tonnage exceeds Scandinavia’s tonnage, and 
this again is bulked up by such large ships as the 
Britannic, Reina Del Pacifico, Aorangi, the large vessels 
of Union Castle fleet and of the Royal Mail fleets, of 
Elder Dempster and Company, and other liner com- 
panies. The motor-tramp, as far as Great Britain is 
concerned, is numerically unimportant, although a 
very good case can be made out for it on a typically 
coal-burning route, and over a dozen successful British- 
built and engined motor-tramps have been in service 
for some time. 

Germany had 161 motor-ships in service (on the date 
of completion of these statistics) with a total gross 
tonnage of 547,116 tons. This figure is accounted for 
to a great extent by single-screw cargo motor liners of 
the Hamburg-American and Norddeutscher Lloyd 
companies, some of the most powerful German motor- 
ships being the geared Diesel liners Milwaukee and 
St. Louis. These ships represent successful exponents 
of a type of Diesel powering which might well be 
emulated in this country, and which may well prove 
to be the ultimate solution for the motor propulsion 
of passenger liners of very high power. Holland has 
both a greater gross tonnage and a larger number of 
high-powered ships than Germany, the total figure 
being assisted by the large vessels in the Java trade 
of the Rotterdam-Lloyd and Nederland companies, 
respectively. In Italy, although the total number is 
relatively small, the total tonnage is large. This 
applies also in the case of Japan, and is made up by 
the presence in the respective fleets of these countries 
of such ships as the Saturnia and Vulcania, big trans- 
atlantic liners of nearly 24,000 tons gross each on the 
one hand, and on the other by the big transpacific 
passenger liners of the Nippon Yusen Kaisha of nearly 
17,000 tons each. In Spain the gross tonnage is high 
in proportion to the number of ships in service. Much 
Spanish motorshipping, exclusive of tankers, is made 


up of small high-class coastwise tonnage, fruit-carrying 
ships and vessels trading to the Balearic Islands. It 
should be emphasised that nearly all Spain’s motorship 
tonnage is of modern, up-to-date type, some of it having 
been constructed in Italy. : 

Tonnage Under Construction —If now we briefly 
review the quarter by quarter tonnage under construc- 
tion in Great Britain and then world figures for a 
representative period of years, according to Lloyd's 
Register Returns, we find (Table III and Table IV) 





| TasLe I1I.—Motorships and Steamships under Construc- 


tion in Great Britain and Ireland. 


Quirter Ended. Steamers. Motorships. Motor/Steam 


Tons. Per cent. 
30-7 
55 
53-8 
70-7 
76 
82-1 
133-6 
64 


June 30, 1924 
September, 30, 1925 
June 30, 1926 ae 
December 31, 1927 .. 
- 31, 1928 .. 
September 30, 1929 | 
ee 30, 1930 | 
30, 1931 | 


that the trend of the motorship even in Great Britain 
has been generally upwards all the time, and has been 
over 50 per cent. of the total construction in Great 
Britain since the end of the June quarter in 1925, 
with the exception of the last quarter, when it dropped 
to 25-7 per cent., the record figure so far having been 
reached at the end of the June quarter in 1930, when the 
motor to steam percentage reachéd the high figure of 
149-2 per cent. This was at the peak of the tanker 
construction boom in this country, when vessels were 
being built for Scandinavian owners and motorship 
hulls were even under construction as sub-contracts 
from Sweden. Since then there has naturally been a 
considerable drop in motorship construction, but this 
has been reasonably proportionate to that of steam. 
The figures are interesting as showing how the motor 
tonnage has gradually crept up, and at one period 
exceeded that of steam, and since then has held it very 
close. As far as world figures are concerned, as Table 
IV shows, motorship tonnage under construction has 


Taste 1V.—Motorships and Steamships under Construc- 
tion in the World. 


Quarter Ended. Steamers. Motorships. | Motor/Steam 


Tons. 
939,899 
1,129,912 


Per cent. 
September 30, 1924 .. 58 
June 30, 1925 
30, 1926 
» 30, 1927 o° 
September 30, 1928 
. 30, 1929 
” 30, 1930 
oe 30, 1931 


been in excess of steam tonnage since the end of the 
June quarter of 1927. In greater or less degree it 
has held this numerical superiority ever since, although 
naturally world conditions have caused a severe drop 
in both steamer and motor tonnage during the last 
year, the figures falling for both types of propulsion, 
almost precipitately, during 1931, although it will be 
noted that motor tonnage under construction, as at 
the end of September 30, 1931, was still in excess of 
steam tonnage. It fell below steam tonnage at the 
end of the June quarter of last year and again at 
December 31, being largely influenced in this by 4 
corresponding drop in the British figures, for at this 
time the motor tonnage was only 62-8 per cent. of the 
steam tonnage in British shipyards. Tables V and 
VI are drawn up in a similar manner for selected 
countries, Germany, Denmark, and Sweden being 
listed in Table V and Holland, Italy, Spain, and Japan 
in Table VI. A very precipitate drop in motorship 
output may be noted in Germany between 1925 and 
1926. Both Denmark and Sweden show a similar, 
though less precipitate, drop. Generally speaking. 
steam tonnage has been in excess of motor tonnage 
in the German mercantile marine until last year. This 
was due to the heavy tonnages of the big Norddeutscher- 
Lloyd liners and to the cabin ships of Albert Ballin 
class. Table VI shows the corresponding figures for 
the other principal motor-shipping countries. In 
every case the motorship tonnage under construction 
at the end of 1931 exceeded the steam tonnage by an 
appreciable amount except in Italy, where the scales 
are weighted heavily on the steam side by big passenger 
liners like the Rex and Conte di Savoia. The climb 
in Italy's steam tonnage since 1929 is noteworthy. On 
the other hand, Table [V shows how marked has been 
her activity in constructing motor vessels in the lower 
tonnage categories. Italy has made some important 
contributions to the technique of fast small motorship 
construction in the costwise ships built for Dalmatia 
and Mediterranean service. Japan’s big climb of 
motorship figures in 1929 is due to the big liner 
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construction programme of the Nippon Yusen Kaisha. | here. The turbo-electric liner, too, in spite of higher “engineer must be employed in a motorship, and if the 


The figures are now falling, but only in common with 
world output figures. 


| first cost, and a very high fuel consumption, is also 
appealing, in some cases on grounds of passenger 


Tendencies and Developments.—The motorship has | popularity and in other cases on grounds of the flexi- 
now been established sufficiently long as an instru- | bility of load distribution which this type of propulsion | on an unwilling staff than in any other way. 


Taste V.—Under Construction in Selected Countries. 


Quarter Ended. Country. Steamers. | Motorships. 
Tons. Tons. 
June 30, 1924 ..| Denmark... | 16,184 48,041 
| Sweden 7,580 55,870 
Germany 128,580 191,674 
June 30, 1925 ..| Denmark oak 4,250 | 73,511 
| Sweden ..| 5,730 | 61,100 
Germany .., 92,217 | 
June 30, 1926 ..| Denmark a 1,750 40,923 
| Sweden ad 4,907 | 35,700 
| Germany ee 87,296 | 57,925 
March 31, 1927 .| Denmark i. 3,350 46,142 
Sweden oan 5,050 51,020 
Germany ..| 171,764 | 177,909 
March 31, 1928 ..| Denmark 3,710 | 99,400 
| Sweden 975 90,100 
| Germany | 231,924 212,015 
| | 
September 30,1929 | Denmark ol 5,200 75,655 
Sweden ‘ite 7,910 103,292 
Germany .-| 187,115 47,984 
March 31, 1930 ..| Denmark 11,634 | 97,580 
Sweden 10,730 | 109,760 
Germany 114,417 116,745 
June 90,1981 ..| Denmark ..| 3,540 | 87,115 
| Sweden “a 9,255 101,100 
| Germany ae 11,956 118,395 





ment of maritime transport to make it possible to 
suggest definite trends and tendencies. It has estab- 
lished itself in a practically unassailable position for 
large cargo liners, for example, and development in 


Taste VIII. 
| 
| High 
Inefficient | Emiciency | Motorship. 
oP Ship. | 
Fuel coefficient 13,750 24,340 65,500 
Bunkers to Oran ..| 1,700 tons | 973 tons 358 tons 
Bunkers to Hamburg 875 496 =, 196 ,, 
Cargo to Oran --| 6,000 ,, | 56,727 ,, 6,342 ,, 
Cargo to Hamburg . -| 5,825 ,, 6,204 ,, 6,504 ,, 
Speed and fuel ..| 9 knots on | 9 knotson | 9 knots on 
| 283tons | 123 tons 3 
Profits on voyage (per | | 
day) 2° .-| £558. 4d. | £6188. 4d. | £7 ile. O7. 


permits, as an important rival to the motor passenger 
liner. If, however, we examine the accompanying perfor- 
mance figures of a large quadruple screw motor passen- 
ger liner completed in 1931 we shall still agree that both 


Voyage Performance of a Typical Motor Liner. 


Displacement 21,694 tons 21,386 tons 
8 ove 18°73 18 -06 
R.P.M. ... i ‘ 130 -5 126-5 
Fuel consumption all 

 reeng eee sme 58 tons 53 -3 tons 

3 

———. 88,120 85,150 
Fuel/day 
Approximate power 

(rated) we 18,000 s.h.p. at 135 r.p.m. 


turbo-electric liners and high-pressure steam liners 
will have a great deal to do to better the motorship’s 
| performance, and in any case the price of boiler and 
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size and speed in this class has been so rapid that in 
two companies we have seen the necessity for repowering 
mail liners under ten years old to obtain extra speed. 
Two years ago, or even less, it was in an equally strong 


Taste VI.—Under Construction in Selected Countries. 


Motorships. 


Quarter Ended. Country. Steamers. 
P | | Tons. Tons. 
June 30, 1924 Holland ..| 57,978 $8,275 
| Italy .. ar 85,782 37,000 
| Spain | 18,520 — 
Japan 50,854 15,800 
March 31, 1925 Holland . 48,853 71,055 
Italy .. 77,486 84,137 
| Spain 7,800 — 
| Japan 32,990 8,765 
| 
December 31, 1926 Holland 41,530 102,875 
| Italy .. 44,717 193,389 
| Spain 34,848 12,000 
Japan 17,500 25,560 
June 30, 1927 Holland 57,930 113,295 
Italy .. 46,584 179,740 
| Spain 36,654 800 
| Japan 8,570 13,380 
March 31, 1928 Holland 52,580 110,393 
| Italy .. 43,510 126,740 
| Spain 37,232 11,240 
Japan 26,255 65,520 
June 30, 1929 .| Holland 34,851 137,555 
| Italy .. ad 14,665 58,725 
| Spain , 300 45,224 
| Japan { 8,500 171,468 
December 31, 1980 | Hollan th 7,365 152,718 
Italy .. 103,245 76,232 
| Spain 200 59,155 
| Japan ae i | 86,060 
September 30,1931 | Hollan a, 235 94,981 
| Italy .. «| 102,347 56,800 
Spain be 200 | 653,689 
Japan oa 6,380 | 26,2 


| 





En as far as passenger liners were concerned, but 
e developments of high-pressure steam in conjunction 
with the cheap price at which boiler oil can be obtained 
'n certain ports has now rather altered the position 





Ee —— 


| Diesel oil" is something for which no one can foretell 

the future. Not only price but conditions are liable to 
| change almost from month to month. In the tanker 
| field, except in a few very special cases where heavy 
| oil is carried, the motor ship has practically ousted 
| the steamer. The cargo tramp field is one in which a 
| great deal of controversy still exists, Scandinavian 
| owners maintaining that the Diesel is the logical type 
|of propulsion, whereas British owners still consider 
| that the coal-burning steamer is the greater commercial 
| proposition. In this connection, Table VIII, based 


best results are to be obtained, he must be a motor 
enthusiast. More harm has been done to the cause 
of the Diesel engine generally by forcing Diesel engines 


Engine Types.—The principal question now exercising 
the minds of those responsible for motorship design and 
| equi ment, apart from economic matters, is bound up 
| in the type of engine to choose and the number of 
| screws over which the total power is to be distributed. 
| For all practical purposes, Diesel engines for marine 
| purposes may be now divided into the following 
| categories for powers about 1,600 aw to 2,000 
b.h.p., viz., (a) two-cycle dentenenia 5 ) four-cycle 
single-acting crosshead (air or air injection) ; 
| (c) four-cycle single-acting trunk, airless injection, 
preferably with continuous supercharge; and (d) 
opposed piston. Is it possible, for the shipowner’s 
| guidance, to allocate these engines to any definite ship 
| types ? Types of engines are now fast beginning to 
| find their own levels, and I propose to submit some 
| suggestions which may, perhaps, clarify the position 
|and at least give bedrock simplicity as far as those 
| responsible for the choice of engine type are concerned. 
Engines can be suitably arranged in tabular form as 
given in the accompanying Table IX. The question of 
screws is one upon which attention has been focused 
recently on account of the appearance of the quadruple- 
screw liners Reina del Pacifico and Victoria last year. 
The first big motor passenger and mail liner, Aorangi, 
had four screws, largely owing to the impossibility of 
arranging the necessary power on two, and single-acting 
two-cycle engines were used. After that the tendency 
was to concentrate high powers on twin screws, com- 
mencing with the Gripsholm of 1925, and going right 
through to the Georgic of 1932. Only in special cases 
were quadruple screws fitted, as on the Bermuda, 
where draught restrictions appear to have demanded it. 
The development of successful fast-running airless- 
injection trunk engines and of improved single-acting 
two-cycle machinery opened up a new vista for four- 
screw ships, especially when taken into consideration 
with the ever-increasing demands of passenger depart- 
ments for more and more deck space. This naturally 
reduced the height available and pointed the way to 
the need for lower engines. The four-screw hull costs 
more, and there are four engines (with their auxiliaries), 
instead of two to maintain. The size per engine is 
smaller, however, and parts lighter, and in some cases 
more accessible, The ideal compromise, of course, is 
to be found in the use of gearing. This has been used 
with great success on seven German motor liners, all of 
which have now been in operation over a number of 
years without experiencing any trouble, except with 
two of the early ones. In the case of a 16,000-h.p. 
quadruple-screw motor liner, it has been mentioned 
that the total machinery weight of 2,951 tons could 
have been reduced to 2,340 tons with geared engines. 
Of this total, the main engines account for only 690 
tons, including gearing, thrust-blocks, and shafting, 








TABLE IX. 


Engine Type. 


i « _ Se - 


Most Suitable Ship Types. 


Remarks. 
| 


a . 
| Twin-screw liners 10,000 h.p. to 20,000 h.p. Should be airless injection with external or 
| 


| | Speed range, 14} knots to 18} knots 


| (a) 2-cycle double-acting 
| 7,000 h.p. 


| 


| (b) 4-eycle single-acting 


( 2,000 h.p. to 5,000 h.p. 
crosshead (air or airless | 


injection) 
is not at a premium 
trunk, airless injection, 


preferably with contin- 
uous supercharge 


| 
| | 
| (¢) 4-cycle single-acting | Fast passenger liners, 12,000 h.p. 
(2) Opposed piston {| 


liners, 2,000 h.p. to 8,000 h.p. 





Twin-screw 10,000 ton to 12,000-ton tankers, 


| 
} 
Twin-screw tramps. Ship types where headroom 


on 4 screws. There is, however, considerable | 
rivalry from the single-acting 2-cycle Diesel, 
which, however, should, if possible, be of 
airless injection type with turbo scavenge 


side scavenge arrangement (e.g., Amerika or 


Erria). 
Single-screw tankers and cargo liners to about | As above with diameter and stroke apportioned 
| to give best propeller conditions. .B.—The 


| development of the fast cargo motor-liner is 
| one of the most important phases of motor- 
shipping development. 


On tankers should have continuous supercharge 
and airless injection to get 114 knots to 12 knots 
ed speed in reasonable size and weight.* 


Fast Cross-Channel ships of 6,000 h.p. to 10,000 | Must have airless injection and continuous 
h.p. on twin screws and up to 21 knots | 


supercharge of attached blower or exhaust 
gas type depending upon characteristics of 
to 18,000 h.p. | ship. Electric reverse and control at forward 
end bottom ¥ preferred. Switch- 
boards should be at bottom platform level 
behind controls, ¢.g., modern Dutch ships: 
Diesel-electric propulsion probably better for 
this type of ship when of fastest speeds and 
highest powers. 


Single- or twin-screw tankers, tramps,t or cargo! Must have airless injection and simplest of 


crankshafts. 





* Note, however, that air injection is better where varying grades of fuel oil are used. 


ft In association with exhaust heat boilers and steam auxiliaries. 


on some figures published in the house organ of Messrs. 
| Swan, Hunter, by Mr. Maxwell Ballard, is of some 
interest as showing that a profit can be made with a 
motor-tramp even on this particularly pro-steam 
voyage. The argument hinges, however, on the respec- 
tive initial cost of the steam and Diesel ships, and more so 
on the upkeep costs, since in normal times, even allow- 
ing a greater initial cost, the larger profit on the 
motor-driven ship in time evens matters up. Upkeep 


compared with 1,496 tons for the existing four-screw 
installation. It is also suggested that more power and 
speed could be developed in the same space, Gearing 
for cargo ships is mainly of use in that the low height 
of the engines gives an increase in tween deck space. 
Whether twin or single screws should be used for propul- 
sion of high-class cargo liners is a matter on which 
there is as yet no common opinion. The British school 
of thought, as typified by Furness Withy and Alfred 








costs are largely a matter of personnel; a high-grade 


Holt, inclines towards twin screws. Germany and 
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GUARD FOR HORIZONTAL MILLING MACHINES. 


THOMSON-HOUSTON COMPANY, LIMITED, RUGBY. 
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Holland incline towards a single screw, at first with | 


a long single-acting two-cycle engine, later with a 
double-acting two-cycle airless injection Diesel. Nor- 
way and Denmark are now partial recent converts to 
single-screw propulsion for large first-class cargo liners 
of about 26 ft. to 28 ft. load draught. Tremendous 
improvements in stern and rudder design now make 
such ships very attractive propositions. 

The Future.—Future developments in motorshipping 
must inevitably be along more well-defined lines than 
has been the case hitherto. This will be largely 
because the two-cycle and the four-cycle engine have 
reached a stage in evolution where their application is 

rticularly suited to one or another type of ship. 
fe is also because the four-cycle engine, both of cross- 
head and trunk-piston type, has an equally well- 
defined sphere of application, thanks to the progress 
which has been made with pressure charging of con- 
tinuous nature, coupled with airless injection. Both 
airless injection and pressure charging, or as it is 
sometimes called supercharging, have now established 
themselves as economic factors in motorshipping, 
that is to say, they affect engines and/or engine rooms 
in such a way that by fitting them a definite commer- 
cial gain may be shown. Airless injection in general, 
for example, means a much smaller engine. Pressure 
charging means an increase in power without a corre- 
sponding increase in size, weight, and fuel consumption. 
Many people think that because these two essentially 
technical developments have got into the commercial 
sphere their progress has been boosted at a rate not 
commensurate with technical desirability. While there 
may be a great measure of truth in this statement, the 
last few years in marine engineering have proved that 
economics has ever been the tug which is towing the 
ship of technical progress, sometimes in one direction 
and sometimes in another. With the world-economic 
picture so confused as it is at the present moment, it is 
a little difficult to postulate specifically for the future. 
If, however, we may presume that return to normal 
which is an essential part and parcel of the future of 
shipping and shipbuilding, we might say that the future 
of the motorship is a bright one. The Pacific and 
Indian oceans, in particular, offer great fields for 
expansion, and Japan has shown an example in this 
direction. Here, too, there is a considerable field for 
the Diesel-engined tramp. The Pacific north-west 
coast is an exporting region with large potentialities, 
not so much for manufactured goods as in grain, 
lumber, and fresh and tinned fruits. It is literally an 
ocean of all nations, ard it can be said very truly that 
so far the Pacific coast exporter has shown no signs 
of any particular flag discrimination. Motorship 
builders will do well to study closely the designs of 
vessels already engaged in this trade with a view to 
going one better. A tendency of the past eighteen 
months or so on certain routes is to save the number 
of ships on a route by the substitution of one fast 
motorship for two slow steamers. The fact that one 
fast motorship can replace two slow steamers indicates 
at once tremendous confidence on the part of the 


owners in Diesel engines for propulsion, and demon- | 
strates the quickness with which a Diesel-engined ship | 


ean be turned round at her terminal ports. 





safe to say that with no other type of propulsion would | 
this be possible. The Belgian State Railways have | 
recently shown their confidence in this fact by ordering | 
for their Ostend—Dover service the first fast (i.e., over 
21 knots) motor cross-Channel ship. This is one of 
the most important developments in motor shipping | 
for several years. There still remains to be answered | 
the question which has been asked for so long—What | 
exactly is the working life of a motor vessel? It is| 
only within the last six months or so that the first | 
sea-going motor vessel, the little tanker Vulcanus, 
built in 1911, went to the shipbreakers, and in this 
case the engine outlasted several hulls, due partly to 
the fact that the ship was carrying refined oils. The 
Selandia, the first ocean-going motorship, is still 
running with every success, and there is no reason to 
suppose that her life will be cut short owing to engine 
failure. She is stated to have run a distance of over 
a million miles in service, the distance being equal to 
about five times from the earth to the moon. It| 
cannot be said, in fact, that some of the gloomy pro- 
phecies made concerning the life of marine Diesel 
engines from the inception of this prime mover have 
proved to be correct. As was mentioned earlier in 
this paper, given a good engine, the matter of success- 
fully operating marine Diesel engines is largely a} 
psychological and a personal one. It rather looks as 
though in the future a great deal more attention is 
going to be directed towards this side. Meantime, we 
may repeat that although tonnage production figures 
for the world are exceedingly low, those for motor- 
shipping appear to be holding their proportionate 
position quite well. 


GUARD FOR HORIZONTAL MILLING 
MACHINES. 


THe guard illustrated in Figs. 1 and 2, above, 
has been introduced by Messrs. The British Thomson- | 
Houston Company, Limited, Rugby, for horizontal | 
milling machines, and is known as the Universal Trellis | 
Guard. As will be clear from the figures, it consists | 
of two gates, closing and opening on the lazy-tongue 
principle, hinged to a crossbar bolted to the main 
machine upright. Horizontal adjustment is provided 
by a@ slot in the crossbar, and the guard can also be 
adjusted vertically. It will be noticed from Fig. 2 
that the gates are clamped in the hinge by means of 
two thumb screws, and by slackening these, the height 
can be adjusted to any one of the five positions pro- 
vided by the inclined slots in the front bar. Unlike | 
the majority of others, these guards become an integral 
part of the machine when once fitted, and there is 
therefore every inducement for the operator to fix them | 
in position before starting the machine. Their per- | 
manent attachment to the machine also reduces the | 
risk of accidental damage, such as not infrequently | 
occurs if guards are left lying about. As there is no | 
attachment to the top bar of the machine they do not 
restrict the size of the cutters used. 

Should the work be of such a nature as to porns | 
no risk to the operator on one side of the machine, the 


| in the machine frame. 


|formers provided with standard 
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shown in Fig. 1. In addition to affording complete 
protection, the guards have the advantage that they 
can be moved out of the way or put into commission in 
a few seconds, so that they interfere to a negligible 
extent with the operation of the machine. The standard 
extended length of the gates is 1 ft. 7 in., with a recom- 
mended maximum length of | ft. 10 in., but special 
sizes can be supplied to order. Suitable clamps can 
also be supplied for mounting the guard in cases where 
it is considered undesirable to drill the four bolt holes 
The guards are strongly made. 
and meet the requirements of the Home Office Order 
covering such fittings. 


ATALOGUES. 

Surface Condensers.—Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford-park, Manchester, 
have issued a catalogue giving a full description of their 
central-flow surface condensers. 

Acetylene Welding—A pamphlet dealing in popular 
terms with the oxy-acetylene welding process and tools 
is to hand from Messrs. The Acetylene and Welding 
Consulting Bureau, Limited, 637-8, Grand Buildings, 
Trafalgar-square, London, W.C.2. 

Air Cleaning.—A further pamphlet explaining the 
construction and action of their filters for removing dust 
from the air in rooms or circulating in machines, is to 
hand from Messrs. Visco Engineering Company, Limited, 
162, Grosvenor-road, London, 8.W.1. 

Transformers.—A description of the variety of trans- 
formers required by a large power company in its dis- 
tribution network is given, with illustrations, in & 
amphiet to hand from Messrs. The Brush Electrical 
aghecesion Company, Limited, Loughborough. 

Paint.—Messrs. J. Dampney and Company, Limited, 
Newcastle-on-Tyne, have sent us a pamphlet and a 
number of leaflets explaining their three coat painting for 
new steelwork and illustrating many bridges and other 
steel structures which have been successfully treated. 


Geared Motors.—A list of electric motors with spur or 
worm-gearing, with capacities up to 3} h.p. and gear 
ratios up to 65 to 1, is to hand from Messrs. Crofts 
(Engineers), Limited, Thornbury, Bradford. The infor 
mation as to power, speeds, application to various classes 
of work, &c., is very complete and prices are stated. 

Excavating Machines.—Their new excavating machine 
driven by petrol or oil engine or electric motor 1s ver} 
fully described and well illustrated in a catalogue to 
hand from Messrs. Ruston-Bucyrus, Limited, Lincoln 
The machine known as No. 4 is of $ cub. yd. capacity 
and is arranged for shovelling, grabbing, dragline working 
&c., or for use as @ portable crane on caterpillar tracks. 

Transformers.—Three catalogues to hand from Messrs 
Ferranti, Limited, Hollinwood, Lancs., deal with trans 
mercury-tube step 
switches, on-load tap changing equipment for voltag 
regulation, and patent moving-coil voltage regulations 
We have also received from the firm a paper by Mr. G. L 
Porter dealing with alternating-current voltage regula- 
tions. 

Excavating Machines.—Messrs. Ransomes and Rapier. 
Limited, Ipswich, have issued a new catalogue of thei 
mechanical excavator type 480. The capacity 1s a 
2 cub. yds. to 23 cub. yds., and the fittings are for _—~ 
dragline or grab work as required. This firm has so 
issued a convenient pamphlet in which a page of we 
tration and a short description is devoted to each variet 


It seems | gate can be swung clear of the table on that side, as| of machine they produce. 
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CATAPULT FOR LAUNCHING 
AEROPLANES. 


ALTHOUGH experiments on the launching of air- 
eraft from H.M. warships by means of a catapult 
were made by the Admiralty during the later stages 
of the war, the development of the method, we 
believe, was not proceeded with until after its 
termination. Since then the work has been carried 
on continuously, and, at the present time, catapults 
are provided on all light cruisers as well as on many 
capital ships. Messrs. MacTaggart, Scott and Com- 
pany, Limited, of Loanhead, near Edinburgh, have 
been associated with the experimental work in- 
yolved in developing the necessary apparatus, and 
considerable interest therefore attaches to the par- 
ticulars we are able to give below of one of 
the latest types of catapult produced by this 
frm. This particular form of catapult has been 
designed to launch aircraft up to 8,000 lb. in weight 
at a speed of 57 m.p.h., though lighter machines 
can be launched at higher speeds. Any type of 
machine, viz., land, seaplane, flying boat or amphi- 
bian, can be handled, and an important feature 
of the design is that the framework, which has 


lare braced by light diagonals, but at the centre 
| a plate is carried across between the bottom channels 
| to carry a bearing which fits on a forged-steel central 
pivot fixed to the deck of the ship. This pivot, 
however, is arranged to take horizontal thrust only, 
the vertical load being supported by four rollers 
which run on a circular track 24 ft. in diameter, 
consisting of a tee-headed rail fastened to the deck. 
To carry these rollers, the cross channels below the 
main structure are doubled, the rollers being fitted 
between them as is, perhaps, most clearly shown in 
the plan, Fig. 9, on Plate XXVI. On these rollers 
the whole structure can be turned so that it faces 
the direction of the resultant wind, the training 
movement being effected by hand gearing. For this 
purpose, a spur-wheel ring bolted to the deck and 
concentric with the centre pivot is provided. On one 
side of the structure is a vertical shaft having a 
pinion at its lower end engaging with the spur ring, 
and this shaft is turned by hand through worm 
|gearing, as will be clear on reference to Figs. 8 
| and 9, on Plate XXVI, and Fig. 3, on page 448. 
| As the worm gear is self-locking there is no pos- 
| sibility of the catapult turning due to the rolling 
|of the ship. Moreover, a gripper is provided out- 




















Fra. 1. 


an overall length of 75 ft. 9 in. in the working posi- 
tion, can be closed up to a length of 46 ft. when not 
in use, thus materially reducing the amount of 
deck space required. The total weight of the appa- 
ratus is about 20 tons. 

Fig. 1, which has been reproduced from an 
Admiralty official photograph, shows a Fairey III F 
seaplane being launched with this apparatus, and a 
view of the catapult extended, while under erection 
in the maker’s shops, is given in Fig. 2, on page 448. 
The general arrangement of the apparatus can be 
followed from the drawings reproduced in Figs. 6 to 
12, on Plate XXVI, of which Figs. 6 and 7 show 
the catapult in the stowed position with a seaplane 
having the wings folded, mounted on the trolley. 
Figs. 8 and 9 are a side elevation and plan, respec- 
tively, of the catapult extended, and Figs. 11 and 
12 are corresponding transverse sections. Fig. 10 
is a plan of the trolley which is shown in Fig. 8 
in the position it occupies immediately prior to the 
launch. Figs. 3 to 5 on page 448 show details of 
the apparatus, which will be referred to later. 

The structural part of the catapult is built up 
of high-tensile rolled-stee] sections and the main 
structure, shown to a rather larger scale in Figs. 
3,4 and 5, on page 448, consists of two triangu- 
lated side frames, the upper horizontal members 
of which are formed by continuous channels ma- 
chined internally to form atrack for the launch- 
ing trolley. Under the side frames are a series 


of transverse members which project beyond the 
frames at the ends, and from these projections 
diagonal side bracings are carried up to the top 
The cross members on the under side 


channels, 


Launcuine A Farrey III F Seapiane. 


side each roller, acting on the under side of the 
rail head, and after the catapult has been turned 
into the required direction it is locked by screwing 
up the four grippers by means of handwheels. 
It may here be mentioned that the main structure 
is made in two parts bolted together at the centre, 
which greatly facilitates the work of transport 
and erection on board. 

Fitting inside the main structure are two similar 
extending portions, each of which is half the length 
of the main structure. The extending portions 
are built up of two top channels and two bottom 
channels connected by vertical and _ horizontal 
members with diagonal bracing. The top channels, 
as in the case of those on the main structure, are 
machined internally to form trackways for the trolley 
rollers, but, as clearly shown in the end elevation, 
Fig. 11, Plate X XVI, the channels on the inner ex- 
tending parts are turned outwards, while those on 
the main structure are turned inwards, leaving a rect- 
angular space between them. In this space run the 
flanged trolley wheels, of which two are provided 
at each corner, mounted side by side. With this 
arrangement, when the trolley is running on the 
main structure the outer wheels of each pair are 
supported by the outer channel, and when on the 
extended portion the inner wheels are supported 
on the inner channel. To support the extending 
portion itself, the under sides of the lower flanges 
of the bottom channels are machined and bear on 
gunmetal pads carried by brackets attached to the 
side frames of the main structure, as shown most 
clearly in Fig. 12, Plate XXVI. In the fully ex- 





tended position, the extending parts project 15 








ft. beyond the ends of the main structure, leaving 
a length of 8 ft. within the latter. Automatic 
clamps are provided at the inner ends of the extend- 
ing portions and at the outer ends of the main 
structure, and these serve to prevent any side 
play. A locking bolt is also fitted on each side 
of the main structure at the end verticals, the bolts 
engaging in sockets on the bottom channels of the 
extending portions. The four bolts are operated 
by two handwheels on the same side of the structure, 
as shown in the plan, Fig.9, Plate XX VI. These bolts 
fix the extending portions securely in the extended 
position, and a small bolt is also fitted at the centre 
of the main structure to hold them in the stowed 
position. 

The longitudinal movement in either direction 
of the extending portions is effected by means of 
an electrically-driven winch. The drum shaft of 
this passes across the main structure at the centre 
and carries three rope drums, as shown in Fig. 12, 
Plate XXVI. The centre drum accommodates two 
stowing ropes, and the outer drums each accommo- 
date one extending rope. The stowing ropes are 
connected directly to adjustable spring rope anchors 
on the extending portions, and the extending ropes 
pass round guide pulleys mounted on the main 
structure at the outer ends and return to the inner 
ends of the extending portions, being also connected 
to the latter by spring anchors. Rotation of the 
drum in one direction will thus pull out the extend- 
ing portions, and rotation in the opposite direction 
will withdraw them. The motor, shown in Fig. 3, 
page 448, drives the winch drum through bevel 
and worm reduction gearing, and is of the re- 
versible type operated by a drum-type controller. 
Limit switches are provided to prevent over-running 
in either direction of travel. The time occupied in 
moving the extending portions from the stowed to 
the extended positions, or vice versa, is 40 secs, In 
emergency, however, the extending and stowing gear 
can be operated by hand, a handle being fitted on 
the square end of a horizontal shaft projecting at 
right angles from the worm shaft and indicated in 
Fig. 3. 

The construction of the trolley is illustrated in 
Figs. 13 to 16 on page 449. It consists of a rectangular 
framework built up of four high-tensile steel channels 
machined all over, with a central channel to which 
the rope anchorages are attached, as will be clear 
from the plan Fig. 14. Diagonal bracing is pro- 
vided by light high-tensile steel tubes. The double 
wheels, already referred to, are shown in the end 
elevation, Fig. 16, and the method of mounting them 
can be followed from the illustrations without 
explanation ; it may be mentioned, however, that 
they are fitted with heavy-duty roller bearings. 
At each end of the trolley a cross shaft is provided, 
as shown in Figs. 14 and 16, to carry the trolley 
superstructure, the form of which can be seen in 
Figs. 6,7, 8 and 10, on Plate XX VI. To avoid confu- 
sion, it may here be explained that the form of super- 
structure shown in position in Fig. 2, is not that 
used for launching aeroplanes, but is that employed 
for launching deadweights in tests of the apparatus 
made before delivery. The actual superstructure 
is composed of two front legs connected at the 
bottom ends to the front cross shaft of the trolley 
by means of universal joints, and provided with jaws 
at the upper ends which engage with a trunnion on 
the aeroplane fuselage. From these jaws a pair of 
oleo telescopic struts are connected to the rear cross 
shaft of the trolley ; between the struts are a pair of 
adjustable side stays. A pair of vertical telescopic 
legs is also connected to the rear cross shaft of the 
trolley and provided with adjustable side and fore- 
and-aft stays. These legs are also fitted with jaws 
at their upper ends, which engage with a second 
trunnion on the aeroplane fuselage, and their object 
is to enable the angle of incidence of the aeroplane 
wings to be adjusted between 0 deg. and 12 deg., to 
suit the wind conditions and the launching speed. 
The thrust required to accelerate the aeroplane to 
the launching speed is applied through the front jaws 
only, the rear jaws merely serving to keep the atti- 
tude constant throughout the run. 

At the end of the travel of the trolley, a locking 
device is released on the oleo struts, which allows 
the trolley superstructure to collapse and fall for- 
ward, as shown in Fig. 1 and as indicated in dotted 
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fines on the right in Fig. 8, as soon as the aeroplane | high temperatures and greater resistance to corro- 


is free. The oleo struts then act as dashpots to | sive influences in comparison with ordinary brazing 
cushion ‘the fall of the front legs. | alloys. Engineering silver solders vary considerably 
(To be continued). lat regard to silver content, the range being from 

about 9 per cent. or 10 per cent. of silver in the 

lower grades, and from about 30 per cent. to 70 per 
,cent., or more, in the medium and higher grades. 
|The higher grades may be considered as silver- 
| copper alloys to which zinc, from small quantities 
up to about 20 per cent., is added to lower the 
melting point, and the lower grades as ordinary 
brazing brasses to which a small quantity of silver 
has been added. Silver solders are classed as hard 
solders, the term hard having reference to their 
relative fusibility, which varies from about 670 deg. 


THE ENGINEERING SILVER 
SOLDERS. 


By Ernest A. Smita, A.R.S.M. 


Tu8 increasing use that is being made of silver 
solders in the engineering industries has brought 
into prominence the importance of the alloys of the 
ternary system silver—copper-zinc, which form the 
basis of practically all the silver solders used in 
brazing operations. Although these alloys have | to 850 deg. C. 
long been used as solders for silversmiths’ work, it! Before dealing with the constitution of the 
is only since their extension to engineering practice | ternary system silver-copper-zinc it is desirable 
that scientific investigators have given attention | very briefly to refer to each of the binary systems 
to their constitution and physical and mechanical | involved, viz., silver-copper, silver-zinc, and copper- 
properties. This increased interest in the system| zinc. All the alloys of the silver-copper system 
is undoubtedly due to the prominence which the|are malleable and ductile, even including the 
alloys are now taking in all brazing operations of | eutectic when suitably heat-treated. The alloys 
both ferrous and non-ferrous materials. These|are moderately hard and are good conductors 
materials cover a very wide range, and in conse-|of electricity. The silver-zinc alloys are more 
quence the composition of the silver solders varies | resistant to tarnish than the silver-copper alloys 
considerably according to the class of metal or|of corresponding percentage composition, a fact 
alloy on which they are to be used. Recent research | first recorded by Peligot in 1864. The corrosion- 

s done much to establish the constitution and | resisting properties of the ternary silver-copper-zinc 
structure of the silver-copper-zinc system, and| alloys of high silver content are largely due to the 
some data have been furnished on the mechanical} silver and zinc present. The silver-zinc alloys 
properties. These data are a valuable addition to| with less than 20 per cent. of zinc are malleable 
the somewhat meagre literature on the subject,| and ductile, but those with from 20 per cent. to 
bat further investigation is much needed, especially | 30 per cent. are brittle. With from about 48 per 
in relation to the strength of the brazed joints on| cent. to 50 per cent. of zinc the alloys have a con- 
“erent materials, and on the effect of differences | choidal fracture with a brilliant glassy surface and 
‘n technique in the brazing operation itself. A brief|are very brittle. The hardness of the alloys 
review of the results of the most recent research on | increases with the percentage of zinc. 
=~ ternary alloys, therefore, will not be without; The constitution of the copper-zinc alloys is too 
interest. well known to require detailed description here 
_Tt has long been known that the addition of | beyond pointing out that, in general, the three types 
Pi even in comparatively small quantities, of solid solution found in brasses differ considerably 
: nfers special properties on the ordinary brazing in mechanical properties. The a solid solution, up 
Tasses and makes them more satisfactory to use ; | toa content of 30 per cent. of zine, is not particularly 


| 
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containing approximately from 36 to 50 per cent. of 
zinc, on the other hand, are much stronger than 
the a, and are moderately ductile, and tough. The 
y solid solution, containing more than about 50 per 
cent. of zinc, is brittle and weak. The character- 
istics of the different solid solutions are important, 
in view of the fact that silver solders are essentially 
brasses of various compositions to which more or 
less silver is added, and the ease with which these 
solders may be manufactured is largely dependent 
on the proportions of copper and zine present ; 
silver may be regarded as taking the place of part 
of the copper. It is to be expected that the varia- 
| tions in the proportion of zine in the brasses, and 
| still more, the changes of constitution from a to 
| B, &c., will influence profoundly the mechanical and 
| physical properties of the alloys used as solders. 
| The liquidus diagram of this ternary system of 
silver-copper-zinc alloys was worked out in the 
United States by Handy and Harman, in 1929, 
| but a more comprehensive examination of the sys- 
| tem was made in the same year by Ueno.* 

Ueno determined both the solidus and the liquidus, 
| not only of the ternary silver-copper-zine alloys, but 
| also those of a number of alloys of the three binary 

systems concerned, and suggested a slight modifica- 
tion of the silver-zinc diagram. The liquidus, or 
temperature at which the alloy is completely fluid, 
is the one of most importance from the brazing point 
of view, and is frequently referred to as the “ flow 
| point,” being the point at which the melted solder 
will flow freely on the surface of the material when 
properly protected from oxidising influences. The 
flowing depends on surface tension, and this is 
| dependent on the composition and constitution of 
| the solder. The flow points of the binary silver- 
| copper alloys are lowered by the addition of zine 
|on the one hand, and those of the binary copper- 
zine alloys lowered by the addition of silver on the 
|other hand. By varying the composition of the 
| alloys, therefore, it is possible to obtain an extensive 
| series of solders having a comparatively wide range 
of flow points, varying, as previously stated, from 
about 670 deg. C. to 850 deg. C. 

A very good indication of the flow points of 
ternary alloys of silver-copper-zinc, differing widely 
in composition, is afforded by the figures in Table I, 
compiled from Ueno’s results. The figures also 
show the duration of the plastic stage, which varies 
considerably for the different alloys, and is mainly 
influenced by the zinc content. This phase repre- 
sents, of course, a mixture which is partly liquid 
and partly solid. 

The silver solders in use in engineering practice 
are well exemplified in the specifications pub- 
lished by the British Standards Institution in this 
country, and by similar bodies in the United States 
and in Germany. These typical specifications are 
given in Table II. 

The issue of these specifications, prepared by 
engineers and metallurgists, in collaboration, not 
only emphasises the growing importance of silver 
solders for engineering purposes, but also gives an 
indication of the compositions of the alloys that 
have been found to be most generally useful for 
brazing and soldering purposes on all classes of 
material. In addition to these specifications, most 
of the leading electrical concerns have other 
special specifications drawn up to suit their own 
particular requirements. With regard to the alloys 
containing a small percentage of cadmium, included 
in the American specifications, the addition of this 
metal, which melts at 320 deg. C.—that is, 100 deg. 
below the melting point of zinc—lowers the melting 
point of the solders in some cases, but its chief 
function appears to be to facilitate the preparation 
of the solders, since research by Jenkinsf, has shown 
that the presence of cadmium in small quantity, in 
zinc, improves the rolling qualities, and increases 
the strength of the latter metal. The effect on the 
fusibility of solders of substituting cadmium for 
zinc depends on their composition, and has been 
studied by Leach,} who concluded that the flow point 
is slightly raised, in the case of alloys containing 
65 per cent. or more of silver, whilst in the alloys 




















* Mem, Coll. of Science, Kyoto Imp. Univ., vol. xii. 
Series A, page 347 (1929). 
+ ENGINEERING, vol. cxxii, page 614 (1926). 








ako imparts increased strength at relatively | strong, but is exceedingly ductile. The f brasses, 


t Proce, Am. Soc, Test. Mat., vol. xxx, page 493 (1930). 
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containing relatively low percentages of silver the 
substitution of from 4 to 5 per cent. of cadmium 
lowers the flow point. Malleable alloys of medium 
silver content can be produced with a higher 
percentage of zinc and cadmium combined than with 
zinc alone, thus giving slightly lower flow points. 
The addition of nickel to silver solders has been 
advocated, but very few data are available on its 
advantages or otherwise. Leroux and Raub* 
have recently investigated the effect of small quan- 
tities of nickel on the properties of the ternary silver- 
copper-zinc alloys, and have pointed out that the 
tendency to coarse grain growth which results 


Taste I.—Melting Points of Silver-Copper-Zine Alloys. 


Composition. 
Weight per Cent. 


Temperature. 
Degrees Centigrade. 


Plastic 
Range. 


Zinc Solidus. Liquidus. 


Silver. Copper. | 


to 80 per Cent. 


807. | 
797 
778 CO 
785 | 
760 | 
740 
815 | 39 
735 10 
681 1 
851 75 
795 | 68 
742 «COSY 54 
703 «| = (80 
I | 
(il) Medium Grade.—Silver, 20 per Cent. to 50 per Cent. 
40 776 11 
40 117 
40 106 


40 
40 


(1) High Grade.—Silver, 50 per Cent. 
20 | 
16 | 


28 


77 31 
69 


80 - 
80 5 


(Butectic) ak 


72 
70 
70 


18 
20 
26 


25 5 
20 10 

40 
30 
20 


10 
20 


25 673 


722 





684 | 
30 | 
30 | 


| 


50 | 


(il) Low Grade.— Silver, less than 20 per Cent. 
30 676 896 
35 | — 860 | 
40 849 

837 | 


R42 
| 827 j 


1,013 

966 
920 
R85 
870 
860 
845 


733 | 
690 


680 
R62 
852 
833 


from the annealing of these alloys can be prevented 





by small additions of nickel (0-3 to 1-5 per cent.). 
The solid solubility of nickel in the a silver-copper- | 
zinc phase is less than 0-1 per cent. at room tempera- 
ture, and 0-2 to 0-3 per cent. at 700 deg. C. They} 
find also that the addition of nickel produces a| 
relatively large increase in the tensile strength, 

but a reduction in the elongation ; it also increases 

the hardness, but has comparatively little effect | 
on the flow point. These conclusions are based on | 
experiments on a silver-rich ternary alloy containing | 
83-5 per cent. silver, 12-3 per cent. zinc, and 4-2 per | 
cent. copper. Further work on the effect of nickel | 
on ternary alloys of lower silver content will be | 
looked for with interest, in view of the increase | 
of strength in brazed joints, which apparently | 
results from its presence. Where the colour of the 

brazed joint is an important consideration, high- 


ing its use in relation to the silver content. The | lowered to about 680 deg. C., but with a falling off in 
mechanical properties of solder alloys are also | ductility and strength, and a tendency to brittleness, 


greatly influenced by the presence of impurities, | 


With reference to brazing solders containing a 


especially lead ; hence it isof fundamental importance | comparatively small amount of silver, the advan- 
that pure metals should be used in making all such | tages to be derived from such addition appear to 
alloys. The zinc used should be of electrolytic) have been first pointed out by Schwirkus in 1894, 


quality, or good quality spelter (G.O.B.), or in the | 


who showed that brazing solders tested on different 


form of good quality brass of known composition. | qualities of brass gave improved results when con- 
As the silver content of the solders is reduced, the | taining from 2 to 12 per cent. of silver. A considerable 


Taste II.—Silver Solder Specifications, 





Composition. Temperature. 
Weight per Cent. Degrees 
Centigrade. 


Zinc. | Solidus. | Liquidus, 


Silver. Copper. 


(i) British Standard Specification (British Standards 
Institution). 
60-62 | 27-5-29-5 9-0-11-0; - | 
42-44 | 36-0-38-0 |18-5-20-5 | 
(il) American Speci fications. 
38 (a) 
| 85 (a) 
30 (Cd, 5) 
25 


@SrIowrewrr 





. Approximate determinations by the author. 
Note.—(a) The addition, to Grades 1 and 2, of not more than 


0-5 per cent. of cadmium, to assist in manufacture, shall not | 


be considered a harmful impurity. 


Grades 1, 2, and 3 are suitable for brazing 
require a solder that flows more readily than the ordinary copper- 
zinc brazing solders. Grades 4 and 5 flow freely at a still lower 
temperature, and are recommended for use where strong joints 


are required and in such cases where heating to a sufficiently high | | | 
temperature to flow Grades 1, 2, and 3 would be injurious to | = | Solidus. | 


the article being soldered. 

Grades 6, 7, and 8 are higher grade silver solders and are 
recommended for special] cases where a high degree of malleability 
and ductility is required. The solidus and liquidus temperatures 
are those which accompany the specifications. 





| Composition. 
Weight per Cent. 


Melting 
Point. 


— 
Zinc. | Deg. Cent. 


Silver. Copper. 


(ili) U.S. Navy Specification (47 S. 13a). 
20-25 Remainder 
Do. 


44-50 
64-70 Do. 


(iv) German Speci fications. 
Silver Solder in Grain form :— 
4 4 
” v 
12 12 
Stripe * 
4 
25 


45 


740 
720 
690 


50 
43 
36 
Silver Solders in 

~ 50 
40 
30 


620 
600 


25 
45 


Example of application of these solders:—Jointing of brass 
containing 58 per cent. copper and over, and also for copper and 
bronze pieces. 


flow point will be correspondingly raised unless 
an abnormal proportion of zine is added, in which 
case brittle alloys will result. In cases in which a 


purposes which | 


la relatively high proportion of zinc. 


number of copper-zine alloys, which vary in com- 
position according to the melting point required, 
are now employed industrially as brazing solders, 
for brazing brass and other copper alloys, and for 
nickel alloys, and iron. The most common mixture, 
known as “ brass solder,” contains copper and zinc 
in equal proportions, and is almost universally 
employed for hard soldering. In cases in which a 
brass solder with appreciably lower melting point 
is necessary, an alloy of one part copper, and two 
parts of zinc is generally employed. For brazing 
iron the solder most frequently employed contains 
two parts of copper and one part of zinc. 

“Brazing solder for use in acetylene soldering 
usually contains between 88 per cent. and 90 per cent. 
of copper, the balance being zinc. The Admiralty 
standard brazing metal for this class of work con- 
tains 90 per cent. copper and 10 per cent. zinc.”* 
The approximate melting points and flow points 
of these brazing alloys are shown in Table IV 





| 
TasLe IV.—(Figures derived from Ueno.) 





Composition. 
Weight per Cent. 


Temperature. 
Degrees Centigrade. 


y ore  eenees “ee 


Zinc. Liquidus. 


1,040 
930 
8638 
827 


1,020 

913 

| 862 
800 


The addition of silver lowers the melting point of 
these brazing solders still further, and improves 
their general properties. Thus 10 per cent. of silver 
added to the 50/50 brass gives a flow point of 837 deg. 
C.; to the 67/33 brass, 896 deg. C.; and to the 90/10 
brass, 999 deg. C. 

With careful regulation of the composition, silver 
solders of all grades have comparatively high tensile 
strength, and are malleable and ductile, but greater 
care is needed in the preparation of alloys containing 
All grades 
can be rolled into thin sheet or strip, and drawn into 
wire, or prepared in granular form, and are suffi- 
ciently ductile and tough to make strong joints 
which will withstand bending stresses, shocks and 
vibrations, even at elevated temperatures, to 4 
greater extent than the ordinary brazing brasses. 

A few ductility tests made some years ago by the 
writer, with the Erichsen machine, on silver-solder 
sheet, containing 79 per cent. silver, and 66 per cent. 
silver, respectively, in the annealed condition, gave 
| depths of cup of 12 mm. in the one case, and 11-3 


|mm. in the other. The rolling and wire-drawing 








very hard solder is required a binary alloy of silver | of medium and low-grade silver solders call for the 


and copper is sometimes used. The eutectic 
containing 72 per cent. silver, and 28 per cent. 
copper, melts at about 778 deg. C 


Taste Ill. 


Grade of Solder. Silver. 


Per cent. 
High grade. 50 to 80 
Medium grade ee 20 ,, 50 
Low grade or common 5 ,, 20 


same precautions as are necessary in the case of the 
brasses, especially in regard to the casting tempera- 


» & temperature | ture and conditions, and to the temperature and 


| atmosphere of the annealing operation. 
| Very few scientific data are available relative to 
|the mechanical properties of the silver solders, the 
|latest published in this connection being those al- 
| ready referred to by Leach, who has determined the 
tensile strength, elongation, and electrical condue- 
| tivity of a series of some twenty alloys of different 
| composition. The tensile strength of silver solders 
| as cast will vary from 18 tons to 27 tons per square 


grade solders are ussd, as alloys containing over | sufficiently low for some purposes, but it is more | inch. The tensile strength and elongation of the 
60 per cent. of silver are silver-white, whilst those usual to add a little zine to a binary alloy of higher | alloys tested by Leach, and their compositions, are 
with from 60 to 45 per cent. of silver have a slight | silver content to get a solder of the desired melting | s,5wn in Table V. The tests were made on cast 
yellow tint, and below 45 per cent. silver the alloys| point. Thus a good medium solder consists of | pars having a cross section measuring 0-1-in. by 


become increasingly yellow until the characteristic | 


silver 75, 5 


copper 20, and zinc 5 


per cent., respec- | ().3-in., and ranging in silver content from 9 per cent. 


yellow of brass is reached. Moreover, the whiteness | tively. The permissible proportions of zinc for the |¢. 90 per cent. With reference to these figures, 
is retained over a longer range in high-grade and | different grades of silver solder, based on silver | Teach remarks that “these bars were cast in iron 


medium grade alloys when zinc is also present. 
Mention must also be made of the effect of 

zinc on the mechanical properties of the ternary 

alloys used as solders, and of the necessity for limit- 





* Z. Mealikunde, vol. xxiii, page 58 (1930). 


content, are approximately as shown in Table ITI.! »ouids and the rate of chilling was probably much 


As an example, it is possible to produce a malleable | more rapid that when the solder is used. The 


}and ductile solder containing 65 per cent. silver, 


20 per cent. copper, and only 15 per cent. zinc, whic 


| flows freely at approximately 700 deg. C. By in- 


elongation figures were very erratic and examination 





* Engineering Non-Ferrous Metals and Alloys, Aitchisoa 


creasing the zinc, however, the flow point may be ' and Barclay. 
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of the surfaces at the break showed that this was/ there are many instances in which those containing 
partly accounted for by too rapid chilling and | the higher percentages of silver are to be preferred, 
consequent unsound castings.” | as in the case of rod or sheet which is to be cold- 

The tensile strength is of value because it is a| worked to any extent, in which case 60 per cent. 
typical measure of the general strength of the solder, | to 80 per cent. silver solders are advisable. Silver 
and there are applications where this and also | solders make strong ductile joints on all compositions 
impact strength are important. In most cases, | of brass, and solders containing from 9 per cent. to 
however, soldered and brazed joints exist in practice | 10 per cent. are largely used, but those containing 
in a state of shear stress, although but lightly; 20 per cent. of silver or more are preferable, 
stressed in many cases, and this stress has been | especially when the relatively low melting point of 
taken as the criterion of mechanical strength in the | the brass justifies the use of high-grade solders in 
research on jointing of metals now being con-| order to prevent damage to the brass from over- 
ducted by the British Non-Ferrous Metals Research | heating. All grades of nickel-brass (so-called 
Association. The testing of ordinary single lap/| nickel silver) which may contain from 5 per cent. 
or double lap joints is attended by many difficulties, ‘to 35 per cent. of nickel, can readily be soldered 
and so far no data have been published regarding | with silver solders, and the lower grade solders 
test of joints made with silver solders of different|can be used where colour is not an important 
composition, and on different classes of material.| consideration. Good white joints are obtained 
Such tests are greatly influenced by the composition | when solders with over 50 per cent. of silver are 
and constitution of the solders used, the nature of| used. Thus, a solder frequently employed on good 
the material on which the joint is made, and the | quality nickel silver, containing over 18 per cent. of 
technique of the soldering or brazing operation. | nickel, consists of silver, 67 per cent. ; copper, 23 per 
A comprehensive investigation on the physical|cent.; and zinc, 10 per cent. An average solder 

perties of silver solders and on the strength of | for nickel-silver contains about 2, per cent. silver. 
soldered and brazed joints would be very welcome! Silver solders can be used to advantage on nickel 
at the present time, and would doubtless lead to still| itself, and on nickel alloys, such as Monel metal, 
further extension of their uses. ; and Corronil, and other alloys that approximate 


TABLE V.—TENSILE STRENGTH, ELONGATION, AND ELECTRICAL CONDUCTIVITY OF SILVER SOLDERS. 























Composition per Cent. Conductivity 
eon ” a Elongation Electrical Resistance. 
ies ——— r on 2 In. —— , Microhms per 
| | Square Pach Por Cont. 100 per Cent Cute 
Silver. Copper. Zine. ' per Lees. Centimetre. 
| 
9 51-0 40-0 21-8 16-0 20-5 8-33 

20 45-0 30-0 (Cd, 5) 23-7 12-0 24-4 7-69 

25 52-5 22-5 —_— — 24-4 7-69 

30 38-0 32-0 _ oo 24-4 7-69 

40 36-0 24-0 26-0 6-2 19-7 8-65 

45 30-0 25-0 _— — 19-0 8-97 

46 38-5 15-5 “3 9-0 — | -— 

47 29-0 24-0 26-1 16-0 — _ 

50 28-0 22-0 _ _— 19-7 8-65 

50 32-5 17°5 24-8 9-0 — _ 

50 34-0 16-0 _ —_ 24-1 7-04 

60 25-0 15-0 28-7 7-7 20-5 8-33 

65 20-0 15-0 29-0 34-0 21-3 8-01 

70 30-0 fies 25-7 25-0 — _ 

70 25-0 5-0 22-4 9-5 _ —- 

70 20-0 10-0 -- — 26-7 6-41 

72 28-0 — — — 77-1 2-24 

75 | 20-0 5-0 _ — 38-1 4°48 

75 22-0 3-0 18-6 5:3 53-4 3-20 

80 | 16-0 4-0 22-3 | 16-0 45-8 3-73 











Silver solders are remarkably fluid when in the|in composition to the Monel-metal type. For 
molten state, and penetrate interstices which other | fastening Monel-metal turbine blades in position, 





classes of solder would fail to fill. Intercrystalline 
penetration is very noticeable in some cases, 
especially with metals of large grain structure. 
Applications of silver solders in electrical machinery 
involve consideration of the electrical resistivity of 
the alloys used. In some cases where the number of 
joints is large the collective electrical resistance 
may be appreciable. The electrical conductivity of 


solders containing about 60 per cent. or 42 per 
cent. of silver are in general use, such as those given 
in the British Standards Institution specifications 
A and B, shown in Table II; Grade B is used in 
Admiralty turbine work. Other solders recom- 
mended for Monel metal and similar alloys are, 
| 70 per cent. silver, 23 per cent. copper, and 7 per 
| cent. zinc. ; 65 per cent. silver, 25 per cent. copper, 


silver solders is largely controlled by their compo-|and 10 per cent. zinc; and 50 per cent. silver, 
sition, and is more especially dependent upon the | 35 per cent. copper, and 15 per cent. zinc. Alu- 
percentage of zinc present. Table V gives the | minium bronzes, i.e., alloys of copper and aluminium 
electrical conductivity of a useful range of silver| containing from 8 per cent. to 10 per cent. of 
solders as determined by Leach. The superior | aluminium, can be brazed with silver solders, but the 
corrosion-resistance of silver solders over the ordin- | film of oxide which forms interferes seriously with 
ary brazing brasses has been largely responsible for making good joints, and care is required in heating 
their increased use in recent years, but this valuable | and fluxing. ll grades of silver solders are used for 
property is mainly confined to solders of high silver | brazing iron and steel and strong joints are obtained. 
content. Satisfactory information on this im-| Leach states that “The use of silver solders for 
portant question can only be obtained by testing joining steel band saws is a typical example where 
the solders under the conditions to which they will | they are extensively used, because they melt at 
be exposed in actual practice. In general, silver | lower temperatures than base-metal brazing solders, 
solders are as resistant to corrosion as are the non-/|and make strong joints which stand the heavy 
ferrous metals and alloys employed for their stresses to which band saws are subjected.” They 
corrosion-resisting properties. They are used exten-|are particularly satisfactory for brazing iron and 
sively in the manufacture of chemical apparatus, | steel parts to non-ferrous metals and alloys having 
and the silver-copper eutectic, which melts at/| relatively low melting points. Attempts have been 
778 deg. C., can be used as a silver solder in those | made to use silver solders for brazing stainless 
cases where the presence of zinc is harmful. They | steels and iron, and Leach considers that silver 
are attacked by nitric acid, and discoloured by | solders containing 10 per cent. or less of silver; and 
sulphur. relatively high zinc content, give better results than 


The grade of solder to be used for any specific | solders that contain over 50 per cent. silver. Ina 
Purpose is dependent on many factors, the nature of | recent paper, however, Hatfield* states that the 
the metal or alloy to be joined being one of the most | brazing and soldering of chrome-nickel steel joints 
mportant. Leach has summarised some of the | is not very extensively employed, because the tem- 
more important industrial applications of silver | perature necessary for these operations usually lies 
solders which include the following: For brazing} — emsE ses" 
‘copper all grades of silver solder may be used, but | 








* ENGINEERING, Vol. cxxviii, page 567 (1929). 


within the range which is unsuitable for the metal. 
The process of soldering, and of brazing, itself 
is largely based on empirical knowledge, and until 
quite recently the chemical and physical aspects 
of the subject have received very little attention. 
However, as the result of recent investigations 
carried out by the British Non-Ferrous Research 
Association, and others, the process has been placed 
on a more scientific basis. The method of heating 
calls for careful consideration in view of the tempera- 
ture required to melt silver solders. Satisfactory 
results are obtained with torches designed to use 
air and gas, oxygen and gas, or oxygen and acetylene. 
Electrical heating is also being adopted in many 
cases with very satisfactory results. For many 
years silver solders were regarded by engineers as an 
expensive luxury, and the price of silver in pre-war 
days perhaps somewhat justified this conclusion. 
The considerable expansion in their use, however. 
during the past few years, coupled with the abnor- 
mally low price of silver at the present time, has 
done much to change this view, and their advantages 
are now being appreciated and their use considered 
in industries where hitherto they have not found 
application. As the result of this expansion in the 
employment of silver solders there has arisen the 
necessity for some more definite information 
regarding their physical properties and character- 
istics, and it was with a view to supplying this 
information that the researches reviewed in this 
article were undertaken. Although these researches 
are a valuable addition to the scientific and technical 
literature of the subject, further research, as already 
pointed out, is a necessity if silver solders are to 
continue steadily to gain ground. A factor of 
importance in the use of silver solders, and one 
that is frequently overlooked, is that the scrap 
has a market value, owing to its silver content, and, 
if collected separately, and kept clean, can be sold. 








THE ORIGIN OF THE GAMMA-RAYS. 

Tue Friday evening lecture at the Royal Institu- 
tion, on March 18, was delivered by Lord Ruther- 
ford, F.R.S. 

In commencing his lecture, Lord Rutherford said 
that, owing to certain developments which had 
arisen during the past month, he would not deal 
solely with the origin of the y-rays, as he had 
originally intended, but would include some account 
of these recent researches. Whilst the study of 
the wonderful series of changes associated with 
radioactivity had provided general information as 
to the constitution of these unstable nuclei, detailed 
knowledge was in an unfinished state, and but 
little use could be made of it till further knowledge 
was acquired. The problem was now in much the 
same condition as that of the outer electrons was 
before the work of Bohr, after which the advance 
had been rapid, owing to the study of the spectra 
both of visible light and of the X-rays. These 
X-rays were due to the impact of electrons on the 
atom, but neither ordinary light nor X-rays could 
disturb the well-guarded nucleus. It seemed 
possible, however, that this might be effected by 
y-rays or ultra y-rays. This had proved to be true, 
and when exposed to the most powerful of these, 
the nucleus might emit other radiation beside the 
main beam. Along this line of attack progress 
was necessarily slow, and as an alternative, de- 
tailed studies had been undertaken of the y-rays 
emitted from radioactive bodies. Those shot out by 
radium would penetrate readily some inches of 
lead. Most of this radiation came from the 
nucleus, and represented modes of vibration of this 
nucleus. Methods had, accordingly, been developed 
for studying what might be called the bright-line 
spectrum of the y-radiation. The frequencies were 
now fairly well known, but the y-ray spectrum was 
probably as complicated as that of the luminous 
spectrum, and to interpret it, some idea as to the 
origin of the y-rays was necessary. Did they come 
from the electrons, from the protons, from the 
« particles, or from the nucleus as a whole, say, 
from its rotation or something of that kind ? A few 
years ago, physicists were fairly confident that 
these y-rays came from the electrons. The sudden 
stoppage of an electron gave rise to an X-ray, and 
it was known that the stoppage of a f-ray would 





give a very violent shock, from which a very 
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penetrating X-ray radiation might be expected. 
It turned out, however, that certain radioactive 
atoms which emitted no f-rays, but only «-rays, 
showed, nevertheless, a fairly strong y radiation, 
and certain theoretical considerations showed that 
it was unlikely that electrons were responsible for 
the y radiation. If they were, the radiation should 
be homogeneous, but observation proved the con- 
trary. There was now a strengthening of the opinion 
that it was the « particles within the nucleus which 
were responsible. That the « radiation was not 
homogeneous had been proved in two ways: It 
had been shown that, in the case of thorium C and 
radium C, the « particles shot out could be analysed 
into groups which had different ranges in air. 
This was established by Munro and Feather in a 
research which took two years to complete. Recently 
automatic counters had been devised by which as 
many counts as were recorded by these observers 
could be made in two or three hours. 

The present view was that the « particles inside | 
the nucleus were confined within a y poorer} 
potential barrier, within which they occupied | 





protons were ejected, but in the artificial disin- 
tegration of beryllium by bombardment with a-rays, 
Bothe and Becker found not protons, but a weak 
radiation which was even more penetrating than 
the y radiation from Ra C. 

Passing this beryllium radiation through an 
ionisation chamber, Madame Curie-Joliot and M. 
Joliot found that the ionisation produced, instead of 
being diminished, was actually nearly doubled 
when a screen of paraffin was interposed in the 
path of the beryllium rays. Apparently protons 
were shot out from the paraffin and these had a 
range in air of 20 cm. to 30 cm. It was supposed 
that the emission of these protons was due to a 
sort of Compton effect between a y-ray and a proton. 
But if this were so, the range of the proton was such 
that this y-ray must have had energy equal to 
50,000,000 electron volts, whilst the corresponding 
figure for the strongest hitherto recognised was 
3,000,000 volts. The energy of the « particles with 
which the beryllium was bombarded did not ex- 
ceed 6,000,000 to 10,000,000 electron-volts and if 
50,000,000 were got out we had here a step up 


regions where the potential was, if the old classical transformer with a vengeance. An alternative 
theory held good, too low to permit them to pass | explanation had been advanced by Chadwick, who 
the barrier. On the newer wave mechanics, there | had experimented also with other light elements, 
was, however, a definite probability that a particle | 4s well as with beryllium and got in his ionisation 
might now and then leak through the barrier.| chamber some very long tracks. He concluded 
When a f-ray was shot out from a radioactive atom, | that the radiation from the beryllium could not be 
this atom was thereby excited, so violently, indeed, of high quantum energy, and that it was probably 
as almost to amount to an explosion. As a conse- 
quence, some of the « particles within the nucleus 
were shot up to higher energy levels, and might 
even be shot out. In this higher energy level, the | 
x particle was unstable, and after the lapse of about | 
10-* second, it fell back again. The surplus energy | 
was then emitted as an y-ray, the frequency of which 
was fixed by the usual quantum relation. 

Whilst the a particle occupied this high energy| 4,,. 
level, there was a probability of about 1 in 10,000 | 
that, instead of falling back again, it might escape, 
and it would then be one of the long-range « particles. 
The energy of this could be measured, and the| 
difference between this and the normal energy level | not a y radiation at all, but consisted of a flight of 
gave the energy of the y radiation which would be | uncharged particles or neutrons having a speed of 
emitted had the a particle fallen back, instead of | about one-tenth that of light. 
escaping. In the case of thorium, the normal} The concept of the neutron was not new, and its 
x particles had a range in air of 8-6 cm., but that properties had been discussed by the speaker in 
of the long-range particle was 11-7 cm. In the | 1920; evidence for its existence had been sought 
case of radium, no less than nine groups of « particles | at Cambridge by Glasson and Roberts, but without 
had been detected, of which those with the longest | success. The neutron would consist of a proton 
range corresponded to a potential of three million | so closely associated with an electron as to be almost 
volts, and there was strong evidence that this was con- | neutral, and would have very remarkable properties. 
nected with the energy of the associated y radiation. | It was assumed that the electron was in the zero 

By means of the great electro-magnet at Paris,| quantum state. Such a body would be able to 





Rosenblum had bent into semicircles the paths of the 
a-rays emitted by thorium C, and proved that there 
were five distinct groups, and Gamow had shown that 
the existence of a “fine structure”’ of this kind | 
should be accompanied by the emission of y-rays. 

The explanation of these groups appeared to be 
that whilst, in general, the «-rays emitted in radio- 
active transformations had all the same speed, 
cases might occur in which an « particle might share 
its energy with its neighbours, some of which might 
be raised above the normal level or depressed below 
it. On the return to normality, y radiation was 
emitted of corresponding frequency. 

To test Gamow’s theory connecting the y radiation 
with the energy levels of the « particles, the speaker | 
had, in conjunction with Mr. Bennet, experimented 
with actinium emanation, which emitted two groups 
of « particles differing in energy by 340,000 volts, 
using the apparatus represented in the accompanying 
diagram. A blast of actinium emanation was carried 
into the lower section of the chamber shown, by means 
of a current of air, and iu this chamber the emanation 
died rapidly, since its half period was 3-9 seconds. 
Above the lower chamber, but separated from it by 
a screen, was an electroscope. When the emanation 
was pumped into the lower chamber, the electroscope 
was discharged owing to the y radiation, which passed | 
through the screen. The penetrating power of this 
radiation proved to be about what was required, | 
and confirmed the view that the y radiation was due 
to the transitions of « particles in an excited nucleus. | 

It would be of interest to see how far similar con- 
siderations would hold good in the artificial dis- 
integration of atoms. In most cases, high-speed 


| drift through ordinary atoms of matter, and pro- 


bably it could not be retained in a sealed vessel. | 
It would have very small ionising effects, but if it | 
hit a nucleus instead of passing through an atom 


| there would be a recoil, and it was to such collisions 


that Chadwick believed the effects he observed were 
due. If the neutron hit the nucleus of a hydrogen 
atom there would be a simple exchange of energy | 
and momentum, whilst if the nucleus struck were | 
that of a nitrogen atom, which was 14 times more | 
massive, the consequent partition of energy on 
collision would be different. | Measurements of the | 
recoil tracks had been made by Blackwell, and showed 
that, in the case of hydrogen, the projectile had a 
mass equal to unity within say + 5 per cent., and | 
corresponding results were obtained with nitrogen. | 


conservation of momentum and conservation of 
energy must be given up, and these constituted 
almost the last raft left to the poor physicist. In 
all other cases these two laws had been found to 
hold good. 

MACHINE TOOLS AT THE LEIPZIG 

FAIR. 
(Continued from page 429.) 

Amon@ novel machines shown at Leipzig was 
one for grinding the flanks of internal splines. This 
is frequently a troublesome job because of the small 
space available in the bore for the introduction of 
the grinding wheel and its driving mechanism. Ip 
the machine shown at Leipzig which is manufac- 
tured by Messrs. Oesterreichische Saurer Werke and 
is illustrated in Fig. 37, the ingenious method is 
employed of driving the grinding wheel by means 
of a small turbine carried on the same spindle. 
The turbine, which runs at 22,000 r.p.m., is driven 
by the cooling fluid supplied to the work. A pump 
delivers the liquid under pressure through a nozzle, 
the liquid simultaneously driving and lubricating 
the turbine and cooling and lubricating the work. 
The machine is semi-automatic in operation. The 
table on which the work is aligned and clamped is 
indexed by means of a Geneva drive, and is formed 
in two parts which rotate around the same centre 
in opposite directions. The arrangement allows of 
a very fine adjustment in the alignment of the 
splines and the grinding wheel. 

In the operation of the machine, two opposite 
spline flanks, situated in the same plane, are ground 
successively, one when the grinding wheel is descend- 
ing and the other on the return stroke. When the 
wheel has reached its lowest position it is moved 
back horizontally to make contact with the opposite 
flank, which is ground during the upward travel. 
After finishing two opposite flanks, the work indexes, 
and after the spindle has moved forward again the 
same operation is repeated. Each cycle is completed 
in a few seconds. The horizontal reciprocating 
motion is imparted to the wheel spindle by means 
of the movement of the main slide on top of the 
machine column, which can clearly be seen in Fig. 37. 
This slide carries a cross slide on its face, by means 
of which the wheel is fed either automatically or 
by hand into position for grinding the spline flanks. 
The cross-slide, in turn, carries a vertical slide 
which communicates the vertical motion to the 
grinding wheel, The movements of the slides are 
derived from the main drive of the machine. 

An interesting machine, specially designed for 
forming punches of complicated profile, is illus- 
trated in Fig. 38. This was shown by Messrs. 
Gebr. Thiel G.m.b.H., of Ruhla. The machine is a 
form of vertical shaper which employs a simple 
straight tool with a straight-line travel. At the end 
of its stroke, however, the tool follows a circular 
path, so that a fillet is formed at the end of the 
punch, as shown in the figure. The chips are 
automatically projected towards the rear of the 
machine, so that they do not accumulate and 
interfere with the operator's view of the work. The 
punch being formed is clamped to a circular table 
which has traverse motions in both directions and 
may be rotated by means of a dividing head. 

A machine enabling profile gauges, templates, 
form tools, &c., to be finish-ground by a semi- 
skilled operator was shown by Messrs. Loewe- 





Further work was now in progress in which the | Gesfiirel A.G., of Berlin, and is illustrated in Fig. 39. 
trails of recoil electrons in the Wilson chamber were | It is capable of dealing with work up to dimensions 
being measured. | of 60 mm. by 150 mm. The machine is a combina- 

At the same time, measurements were being made | tion of a universal grinding machine with an optical 
by Dee of the trails produced in a Wilson chamber | attachment for checking the profiles. Itis employed 
when the neutron collided with an electron. The | for the final grinding of hardened tools and gauges 
latter would thus acquire a velocity equal to double | which may have suffered distortion in the hardening 
that of the neutron, and the results so far acquired | process, and which are finished-ground from the 
seem to confirm the view that neutrons were re-| solid or roughed-out condition. The machine & 
sponsible for the effects observed. Photographs | fitted with a pantograph arrangement provided with 


| into the expansion chamber showed that apparently 


obtained by Feather when nitrogen was introduced 


the nitrogen had disintegrated in a novel way. 

No detinite conclusions could be reached until the 
measurements of the photographs were completed, 
but it was obvious that the phenomena were of great 
interest. If the neutron hypothesis proved wrong 
and y radiation was responsible, the principles of 





a microscope, and the long arm of the pantograph 
is employed to copy, point by point, a magnified- 
scale drawing of the profile to be formed. The 
pantograph and drawing are clearly shown on the 
top of the machine in Fig. 39. For grinding the 
profile the grinding wheel is continuously moved 
into the work, until its periphery corresponds with 
the hair lines of the microscope. The wheel 1s 
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Fig. 39. ProrrLe GRINDING MacHINE; Messrs. Lozews-GesFURE- A.G. Fie. 40. Toort-Forminc Macuine; Messrs. Scutess-Derrizes A.G. 


mounted on a carrier which may be reciprocated in| The machine illustrated in Fig. 40 serves the | Messrs. Schiess-Defries A.G., of Diisseldorf, has 
& vertical or angular direction*and which forms | double purpose of roughing tools from the solid | grinding wheels and tool slides at each end of the 
part of the housing, the latter, in turn, being adjust- | and grinding the curved lips of both high-speed steel | headstock. A rough-grinding cup wheel is arranged 
able lengthwise or cross-wise or inclined as regards |and Widia tipped tools. As will be clear from the |= one end and an inclined-spindle convex wheel 
the horizontal or vertical planes. figure, the machine, which is manufactured by! at the other. The wheel slide, together with the 
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Fra. 41. 
Scuress-Derrizes A.G. 


driving mechanism, motor and control gear, 


Currer-Heap GrinpING MACHINE : 
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MESSRS 


Messrs. Schiess-Defries 


built into the interior of the frame to protect them | also showed a portable 


from grit and dirt. Access is obtained to them by 


means of a hinged cover. 


vertically flanged to the horizontally-reciprocating | welding. 


slide, which it drives through a friction clutch, 


| 


machine for grinding the 


The driving motor is | joints of rails after butt 


It is shown in 


Fig. 42. The machine 


the latter being engaged and disengaged by a crank | grinds the rails both on 


mechanism. 


are obtained from the same motor through bevel | flanks. 
The forming wheel is carried on a swivelling | carries the grinding wheel 
spindle, so that its inclination to axis of the main|is given a reciprocating 


years. 


The drives for the grinding wheels | the top surface and the 


The slide which 


Fie. 43. 


shaft may be varied to suit the top rake of the | motion by means of a 


tool being ground. 


The tools are carried in holders | crank, while the downward feed for the wheel is 


which have sideways, longitudinal and swivelling | controlled by a ratchet mechanism operated by a 


movements, so that any face angle or top rake|worm gear. 
Power feed is fitted|end of each stroke. 


required may be obtained. 


The wheel is fed downwards at the 
When grinding the upper 


for rough grinding on the cup wheel, two rates of | surface, the feed disengages automatically, when 


feed being arranged for, one suitable for high-speed | rail level has been reached. 


steel and the other for Widia tools. For finishing 
on the forming wheel, hand feed is employed. The 
usual pump, trays, and sump are provided for the | 
cireulation of the cooling liquid. 

The automatic cutter-head grinding machine 
illustrated in Fig. 41, which is also built by Messrs. 
Schiess-Defries, is arranged with an elastic con- 
nection between the driving motor and grinding 
wheel, and also for the support of the particular 
cutter being ground. The idea of the arrangement 
is that although indexing of the cutter head may be 
carried out with a high degree of accuracy, the 
individual straight or spirally-formed cutters may 
not always be accurately spaced in the cutter head, 
so that with a rigid arrangement they may be 
inaccurately ground. The flexible connections of 
this machine allow any inaccuracy in spacing to be 
compensated for. The main drive of the spindle 
is from a flanged motor through gear reduction and 
a friction drive, which is employed to stop the rota- 
tion of the spindle when grinding is taking place. 
Che cutter being ground rests on a supporting 
tinger held on a bracket on the grinding wheel 
slide. Owing to the elastic connection, the cutter 
head, during grinding, is free to oscillate in either 
direction, depending on whether right-hand or 
left-hand spiral cutters are being ground. The| 
grinding wheel slide has a reciprocating motion in 
dovetail guides in a bracket, which can be adjusted | 
sbout a vertical axis to bring the wheel into any | 
desired relationship to the cutter head. The length | 
of travel can be adjusted. The reciprocating motion 
is derived from the main drive through acam. As 
will be clear from the figure, the grinding wheel is 
idjustable vertically. ‘he headstock carrying 
the cutter head has a cross traverse to adjust for 
different sizes of work being dealt with. The | 





| motor. 
| metal to facilitate transport, and clamps are provided 


The slide is adjustable 
laterally on the base. The wheel which runs in anti- 
friction bearings, and the swinging arm is driven by 
means of Vee-belting from a two-speed electric 
The hoods and housing are made of light 


for rapidly attaching the machine to the rail. 
The same firm also manufacture a filing machine 
for finishing the rail joints after grinding, shown in 


Fig. 43. The files are driven by a crank mechanism, | 


and the pressure on them is relieved during the return 
stroke. The machine is attached to the rail electro- 
magnetically, and the vertical feed of the files is 
obtained from the weight of the machine itself, 
a stop making contact with the rail determining the 
lowest position. The tool guide may be adjusted 
vertically to align the files with the head of the rail. 
A roller at the front end and handles at the rear, 
allow the machine to be moved like a wheel-barrow. 

A handy, powerful production lathe for small 
parts, manufactured by Messrs. Loewe-Gesfiirel 
A.G., of Berlin, is shown in Fig. 44. This is 
capable of dealing with work up to a maximum 
length of 300 mm., and is intended to be employed 
with Widia or diamond tools. The drive is from a 
flanged motor, built into the base of the machine, 
and driving the main spindle through a gear box 
and a woven belt. The spindle speeds vary between 
190 and 3,000 r.p.m., depending on the type of 
motor employed. The spindle runs in antifriction 
bearings. The saddle carries front and rear tool 
boxes which operate simultaneously, either for 
longitudinal or cross travel, or at an angle. Power 
feeds are derived from the main spindle through a 
feed box and belt-drive. A drop-worm connection 
is fitted. The longitudinal feeds vary by 18 steps 
between 0-023 and 0-684 mm. per revolution. The 
cross feeds are dependent on the longitudinal 


grinding wheel is driven by an independent motor | feeds, five cross-feed steps being available for each 


to which it is direct-coupled 


longitudinal feed 


| piston being formed by upsetting. 
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Two interesting compressed-air hammers were 


|shown by Messrs. Béché and Grohs, G.m.b.H., of 


Hiickeswagen. The first incorporated a new design 
of hollow tup, which is illustrated in Fig. 46. This 
tup is constructed of a single piece of metal without 
any welding, the larger upper end constituting the 
A high modulus 
of section is obtained over the whole tup and in the 
vicinity of the die, where the heaviest stresses come. 
the walls are tapered and gradually increased in 
thickness. The other exhibit of Messrs. Béché and 
Grohs to which we may refer is the high-speed drop 
hammer illustrated in Fig. 45. The operating cylin- 
ders of the hammer are arranged on each side of the 
anvil block, but are not rigidly attached to the main 
steel body of the hammer. The control gear and 
pipe connections are also attached through flexibk 
connections so that the cylinders are free to mak 
small movements in any direction, and stresses due 
to the forging operation do not affect them. Th 
pistons are fitted with rubber buffers where they ar 
connected to the tup, and this feature combined 
with the flexible mounting of the cylinders, elimi 
nates piston rod breakage. As a result of the 
arrangement it is impossible for the pistons to exert 
lateral stress on the cylinder walls. The piston rod 
stuffing boxes on the top of the cylinders are in 
very accessible positions. The tup, as shown in the 
figure, is guided by four forged steel columns. Thes 
are adjustable for wear. ‘The press is adapted for 
operation by compressed air or steam and the 
cylinders are double-acting, the tup being both 
raised by being brought down on to the work under 
pressure. The control allows of either light or heav) 
blows being struck, and speed of operation up ” 
100 blows per minute. 

An autogenous cutting machine, known as th 
Pantosec, was shown by Messrs. Messer and Com: 
pany G.m.b.H., of Frankfort-on-Main. It is illus 
trated by Fig. 47 and 48 on page 460. The ma hine 
is adapted for cutting profiles of any form which are 
copied from templates or drawings. As will be 
seen, the arrangement consists of a frame along 
one long edge of which a guideway is provided 


along which a longitudinal slide travels. This 
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Fic. 46. Piston ror Ark Hammer ; Messrs. 


Bicut anp Gros. 


lower slide carries a cross-slide which moves at 
right-angles to it. At one end of the cross-slide 
there is an electrically-driven head which is con- 
nected by gearing to the control mechanism at 
the other end of the slide. This control is situated 
at the operating side of the machine. The electric- 
ally-driven head carries a control wheel which is 
traversed over a steel plate lying on the machine 
table and carrying the drawing which is being 
copied. In addition to the control gear, the front 
end of the cross-slide carries the burner. It will be 
clear that the movements of the burner will follow 
those of the control wheel, which can be adjusted 
both for speed and direction by the control hand- 
wheel, in connection with which a pointer working 
over a graduated scale shows the direction of move- 
ment of the control wheel and so of the burner. The 
cutting speed may be altered while the machine is 
operation, while the burner may be adjusted 
horizontally or vertically or set for bevel cutting. 
When templates are used for copying, the control 
Wheel is replaced by a roller which follows a path 
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determined by the shape of the 
template. This arrangement is 
shown in Fig. 47. 

We may finally refer to two 
presses shown by Messrs. Henry Pels and Com- 


piny., A.G., of Berlin. These are illustrated in | 


Figs. 49 and 50, page 460. That shown in 
Fig. 49 is a high-speed stamping press intended 
for work on non-ferrous metals. Its distinguish- 
ing features are the high speed of operation, 
the number of strokes per minute running up to 
120, and the guided ram motion. These features 
are of value in connection with the production of hot 
pressings. The machine also produces very uni- 
form work. The high speed is obtained by arranging 
that the toggle lever motion continues to oscillate 
even during the idle time between the operation of 
different pieces of work. Connection between the 
oscillating toggle and the press tool holder is made 
practically instantaneously by means of a pneu- 
matic gear after the insertion of each piece in the 
die. The other Pels machine illustrated is a screw 
press driven by a friction disc. By employing only 
one disc it has been possible to arrange that the 
friction wheel may make contact practically up 
to the centre of the disc so that a very wide speed 
range is obtained. When the ram is at the bottom of 
its stroke, an automatic release frees the friction 
wheel from the disc, and a conical ring on the back 
of the disc is caused by a pendulum connection to 
operate a driving wheel connected to the friction 
wheel. In this way the return stroke of the ram is 
carried out at a constant speed slightly slower 
than that of the down stroke. The rotation of the 
friction wheel in both directions is thus effected 
through the same friction disc with a consequent 
simplification in the construction of the machine. 


(To be continued.) 


Pusiic LEcTURES ON STATISTICS.—A course of three 
lectures on “* The Réle of Statistical Method in Industrial 
Standardisation "’ will be given by Dr. W. A. Shewhart 
at University of London, University College, Gower- 
street, London, W.C.1, on May 3, 5 and § at 5.30 p.m. 
Dr. Shewhart is a member of the technical staff of the 
Bell Telephone Laboratories, New York, U.S.A., and 
in these lectures an attempt will be made to outline the 
present status of the applications of modern statistics, 
and to call attention to certain fundamental problems 
in industrial development. The lectures, which will be 


illustrated with lantern slides, are addressed to students 
of the University and to others interested in the subject. 
Admission is free, and no tickets are required. A detailed 
syllabus of the lectures may be obtained on application 
to the Academic Registrar, University of London, South 
Kensington, S.W.7. 
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THE LATE MR. W. H. FOWLER. 


WE regret to record the death of Mr. William Henry 
Fowler, which occurred at West Timperley, Cheshire, 
on Monday, April 4, after a long illness. Mr. Fowler, 
who was seventy-eight, after many years of practical 
experience in engineering, had for some time devoted 
himself to the literary side of the profession, and was 
responsible for a number of useful text books and other 
technical works. He was born at Oldham, in 1854, 
and at the age of fourteen, obtained a position in the 
foundry of Messrs. Platt Brothers and Company, 
Limited, of that town. He soon, however, exhibited 
his skill as a draughtsman and was successful in obtain- 
ing first-class honours and a medal during his attend- 
ance at evening classes in that subject. In 1872, he 
was appointed a junior draughtsman of the Manchester 
Steam Users’ Association, while in the following year 
he gained a Whitworth Scholarship and entered Owens’ 
College, Manchester, where he obtained the Ashbury 
Engineering Scholarship and the Engineering Essay 
Prize. He then re-entered the Association, and for the 
next thirteen years was engaged with them in the 
construction, operation and testing of steam plant of 
all kinds. Subsequently, he became manager of the 
Chadderton Ironworks and also practised for a time 
as a consulting engineer. 

His connection with the publishing side of technical 
literature began when he was appointed editor of The 
Practical Engineer. In 1878 he founded the Scientific 
Publishing Company, which was responsible for the 
production of The Mechanical Engineer. He was 
editor of this paper until its suspension in 1917, as well 
as of Fowler’s Mechanical Engineers’ Pocket Book, 
Fowler’s Electrical Engineers’ Pocket Book, and a text 
book on T'he Construction, Equipment and Working of 
Steam Boilers and Supplementary Appliances. In 1906, 
he turned his attention to the design and construc- 
tion of a circular slide rule and the manufacture of 
this, though at first it was conducted on a small scale, 
led to the establishment a few years ago of the firm of 
Messrs. W. H. Fowler and Son, who have become well- 
known as makers of calculating instruments of great 
precision for use with both the decimal and duodecimal 
notations. 

Mr. Fowler became an associate member of the 
Institution of Civil Engineers in 1885, and a member 
in 1900, contributing to the Proceedings a paper on 
boiler explosions in 1895. He became a member 
of the Institution of Mechanical Engineers in 1885, 
and of the Iron and Steel Institute in 1892. He 
was a President of the Whitworth Society in 1930, 
and at the annual dinner, held in March of that year 
gave an interesting and amusing account of his work, 
in connection with the development of calculating 
instruments. 
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LABOUR NOTES. 
Tue report of the Sub-Committee of the General 
Federation of Trade Unions, which recently studied 
labour intensification schemes, has published an explana- 


tion of the Bedaux System by Mr. Geoffrey C. Brown, | 


the consulting engineer to the American Federation of 
Labour. ‘“ The method of computing premium under 
the Bedaux plan consists,” he says, “ of crediting the 
worker with the number of *‘ Bs’ he produces over the 
established standard for his operation. A basic rate 


is set for every class of work, and this is guaranteed to | 


the worker regardless of the amount of work he does. 


The manner of computing premium can be illustrated | 


best by a simple example, as follows: Suppose that it 
takes a worker moving at a fair speed (Bedaux rating 
of 60) 60 minutes to produce a piece of work. The 
standard for this job will be 60 ‘ Bs.’ If the worker, 
by increasing his pace after the standard is set is able 
to produce a similar piece in 40 minutes, he has 
increased his productivity 20 ‘ Bs,’ which he receives 
as his premium. 
per hour, this worker will receive for the hour that he 
worked 60 cents + (20/60 x 60 cents) = 80 cents, or 
20 cents premium. For an output of 60 ‘ Bs’ per 
hour or less, he receives his regular base rate of 60 cents 
without premium.” a 

According to Mr. Brown, “the number of ‘ Bs’ 
produced by a worker in a day is computed by adding 
together his ‘B’ values on all pieces produced. To 
the result is added the number of minutes spent on 
day work and the number of minutes of lost time 
allowed while waiting for work or other cause beyond 
the workers’ control. Supposing,” Mr. Brown pro- 
ceeds, *‘ the worker is on the job for 10 hours or 600 
minutes. During this time, he works on three jobs for 
which ‘ B’ standards have been set, and one job for 
which a ‘ B’ standard has not been set. In addition, 
the worker has been allowed 30 minutes of waiting 


time because the foreman had no job for him to do | 


during that interval. 


B’ Values. Day Work. Waiting Time 
Allowed. 


30 


300 
230 


530 


280 
280 30 


The above represents a total production of 840 * Bs’ 
in 10 hours of 600 minutes. By subtraction, we find 
240 premium ‘ Bs.’ Supposing that the basic rate is 
39 cents per hour, and the premium ‘ Bs’ are worth 
49 cents a hundred, the total earnings in this case 
would be: Regular earnings—10 hours 39 cents 

3 dollars 90 cents; Premium earnings—280 * Bs’ at 
49 cents a hundred 1 dollar 37 cents ; total, 5 dollars 


oF ” 
27 cents. 


‘In order,’ Mr. Brown adds, “ to provide foremen 
and overseers with an incentive to maintain high 


productivity in their various departments, they, in their | 


turn are given a premium based on the ‘ B’ rating of 
their departments for the entire week. The prospect 
of this premium designedly spurs each foreman to 


concentrate on speeding up slow or backward workers | 


with a view to increasing their daily effectiveness. 
A humorous aspect is given to this arrangement by the 
fact that the foreman’s premium is a deduction from 
the premium earned by all the workmen in his depart- 
ment.” 


During March, the home branch membership of the 
Amalgamated Engineering Union decreased from 
180,976 to 179,583, and the colonial branch membership 
from 23,524 to 23,216. The number of members in 
receipt of donation benefit increased from 7,895 to 


8,101, and the number in receipt of superannuation 
The number in receipt | 


benefit from 12,459 to 12,488. 
of sick benefit decreased from 4,027 to 3,773, and the 
total number of unemployed members from 43,382 to 
42,862. 


Representatives of the Mining Association and the | 


Miners’ Federation of Great Britain met in London 
on Thursday last week to consider the situation that 


arises out of the legisl.tion which expires on July 8} 


next. The meeting was adjourned in order that each 
side might report to its constituent body the respective 
viewpoint arising out of the meeting. On the following 
day the miners’ representatives reported to the execu- 
tive committee of the Federation. Negotiations are, 
it is understood, to proceed, and the miners’ executive 
are to meet again next week to review the position. 


The quarterly unemployment statistics compiled by 
the weekly organ of the International Labour Office 
at Geneva, show that the trouble is just as universal as 
and proportionately greater than at the corresponding 
date of last year. Only two countries record a smaller 


If this job has a base rate of 60 cents | 


NGI 








E 


NEERING. 


| | 
| number of unemployed than three months ago, namely, | 


| Australia, where the number of trade union members 
unemployed has fallen from 120,694 to 118,732, and 
New Zealand, where the number of persons registered 
at employment exchanges has fallen from 49,935 to 
45,539. If the figures of a year ago are taken as the 
basis of comparison, only Poland shows a decrease, 
|namely from 340,718 to 325,782. Everywhere else 
unemployment is on the increase, though to a varying 
extent. This can be partly explained by seasonal 
factors, but the size of the increase in many countries 
indicates that the cyclical depression is still exercising 
its influence in aggravating the unemployment situation. 


Great care, it is pointed out, needs to be used in 
interpreting the figures. The basis on which the 
statistics are compiled varies from country to country, 
|and no international comparison of absolute totals 
| can therefore be made. What the figures show is the 
| percentage increase or decrease in the amount of 
|}unemployment in each country. The increase is 
particularly low in Great Britain, partly, but by no 
means wholly, due to administrative changes in unem- 
ployment insurance, and in Austria, which is due to 
some extent to the fact that the figures represent 
persons actually in receipt of benefit, and thus exclude 
those who have exhausted their right to benefit. 
In Germany, on the other hand, the total now exceeds 
6,000,000, and the percentage increase in the last 
12 months is also considerable. These three countries 
have compulsory unemployment insurance and the 
statistics are consequently the most accurate obtainable. 
In those countries which have voluntary insurance 
the membership of the unemployment funds varies, 
and, therefore, the percentage of unemployment is 
much more important than the actual figure. Of this 
group Belgium has the highest percentage and Czecho- 
slovakia the lowest. 








| In the countries in which the statistics are based on 
| trade union returns, three oversea countries, Australia, 
| Canada, and the United States, all record lower per- 
| centage increases than the two European countries, 
Hungary and Sweden. In the last group of countries, 
which have figures of persons registered at employment 
exchanges and similar estimates, the statistics are 
furthest away from reality. Only a certain proportion, 
often a small proportion, of the unemployed are 
|} covered, and the real figures are, therefore, much 
| higher. France again shows the highest percentage 
| increase of all countries, but this is partly due to the 
increased benefits now paid on condition of attendance 
}at an employment exchange; on the other hand, the 
| total figure of wholly unemployed can hardly be less 
| than 1,000,000. It may be noted also that the figure 
recorded for Italy now exceeds 1,000,000 for the first 
| 


time. Lee 

Addressing a conference of the Industrial Welfare 
Society, at Bristol, on Monday, Mr. C. R. F. Engelbach, 
the Austin Company’s works manager, said that if 
| workers were to be fully efficient they would require 
| to be assured of continuous work at a decent living 
| wage, to know that they could not suffer great loss of 
pay through sickness or accident, and to feel that when 
| they were no longer capable of work there was some 
provision for their existence. Without such security, 
Mr. Engelbach declared, no man could give forth his 
| best. He had yet to be convinced, he continued, 
| that any of the works’ councils now in operation really 
benefited the workers or the companies. Generally 
speaking, unless there were on each side men of great 
understanding and ability—men chosen for that reason 
and also for tact—there was generally more trouble 
than benefit. It was much better to have cases of 
hardship debated privately with someone in the 
management, than ventilated in open court. Esprit de 
corps and loyalty could not be bought by any welfare 
movement. Such desirable attributes could only be 
obtained by constant work at a fair rate of pay, 
provided also that the conditions of work were healthy, 
sanitary and easy so far as physical effort was concerned. 


An inquiry into hours and earnings in sheet mills 
and tin-plate mills, carried out by the American Bureau 
of Labour Statistics in 1931, shows a reduction in both 
hours and wages, as compared with 1929, when the 
last investigation took place. Average full-time hours 
per week in skeet mills were 47-8 in 1931 and 48-9 in 
1929. In tin-plate mills, average full-time hours per 
week were the same in 1931 as in 1929, for all hot-mill 
occupations (42-7). There was an increase of average 
hours in one and a decrease in eight of the occupations 
that handle the product after it leaves the hot mill. 
Average full-time hours per week for the industry as a 
whole were 2-2 hours, or 4 per cent., less in 1931 than 
in 1929, and average full-time earnings per week were 
1 dol. 90 cents, or 5-2 per cent., less in 1931 than in 
1929. 


A study of wages and hours of work was also carried 
| out by the Bureau, covering 388 representative foundries 
and 512 machine shops, employing 28,699 and 65,919 
wage earners, respectively. The figures relate to 193], 
and they show slight reductions in both hours and 
wages. In foundries the average full-time week in 
1931 was 50-3 hours, as against 51 hours in 1929: 
in machine shops the figures were 49-8 and 50-3, 
respectively. Full-time earnings per week in foundries 
averaged 30 dols. 18 cents (60 cents per hour) in 1931, 
which was 1 dol. 64 cents less than in 1929, and in 
machine shops 31 dols. 52 cents (63-3 cents per hour), 
or 57 cents less than in 1929. 


A comparison with the biennial surveys made since 
1923 shows that full-time hours and wages were lower 
in 1931 in both foundries and machine shops than in 
any other year. The highest full-time hours were in 
1923, being 52-4 in foundries and 50-8 in machine shops. 
As for average full-time earnings per week, the low 
point in both foundries and machine shops occurred 
in 1923, being in that year 29 dols. 24 cents and 
28 dols. 40 cents, respectively. In foundries, full-time 
weekly earnings rose from 1923 till 1927, then fell 
slightly in 1929 and still more in 1931. In machine 
shops, a steady increase took place from 1923 until 1929, 
but a slight drop occurred in 1931 as compared with 
1929. 


At a conference in Manchester, on Tuesday, between 
representatives of the Cotton Spinners and Manu- 
facturers’ Association and representatives of the 
Northern Counties Textile Trades Federation, the wages 
question was under discussion. No specific demand 
for a reduction was put forward by the employers, 
but it was indicated that they desired an agreement 
with the operatives on the principle of acceptance hy 
them of some all-round reductions held to be necessary 
owing to the trade’s continued losses while operating 
on the present uniform lists. After an adjournment, 
it was intimated, on behalf of the operatives, that they 
desired to lay the employers’ statement before each 
constituent body within their federation. The com- 
mittees of these sectional bodies meet to-morrow, and 
their decisions on the proposals will be reported to a 
meeting of the Federation executive on Tuesday next. 


Forty-eight States are represented at the sixteenth 
session of the International Labour Conference, 
which opened at Geneva on Tuesday. Senator Robert- 
son, the former Canadian Minister of Labour, who 
presided, said that the existence of the International 
Labour Office was an important element of optimism 
in the present crisis, as much of the social legislation 
of the past twelve years had either been framed in 
accordance with Conventions adopted by it or modelled 
on them. Those laws were a guarantee against social 
reaction. The programme of the new session includes : 
(1) Abolition of fee-charging employment agencies ; 
(2) invalidity, old-age, and widows’ and orphans’ 
insurance ; (3) age of admission of children to employ- 
ment in non-industrial occupations; (4) partial revi- 
sion of the Convention concerning protection against 
accidents to workers employed in loading or unloading 
ships. 

Sir Henry Betterton, the British Minister of Labour, 
was the chief guest at a luncheon given in London on 
Tuesday by the National Industrial Alliance. In 
the course of a speech, Sir Henry said that he was getting 
a little tired of foreign countries lecturing us as to 
the way we should do things in this country, when our 
social services, our arrangements for settling disputes 
and our methods of conciliation were two decades in 
front of those of any other country, with the doubtful 
exception of Germany. He thought we were entitled 
to proclaim to the whole world that we, at any rate, 
were fully alive to the importance of social services 
conciliation, and co-operation. There was no other 
country which had such an organisation as the National 
Industrial Alliance. When the world had recovered 
its sanity we in Great Britain would be in a better 
position to take advantage of the improvement than 
any other nation. 





Lonpon ENGINEERS’ Toot Manvuracturers’ Ly- 


CREASED PropucTion.—An indication that the South 
|of England is increasing in importance as a centre ot 
| engineering production is to be found in a report, issued 
| recently by Messrs. Fry’s (London), Limited, engineers 
| tool manufacturers, 24-25, King-street, London, E.1, 
| whose works are at Greenwich, 8.E.10. ‘This report 1s 
| to the effect that the output of a recent three-monthly 
| period has been twice that of any quarter during the past 
eight years. This business is not due to export orders, 
and it would appear, therefore, that the home trade 
must be showing a better turnover. Messrs. Frys 
(London), Limited, state that one of the best centres 
| Lancashire, where their business has improved con- 
| siderably. 






















APRIL 15, 1932.] 





ENGINEERING. 457 











““ KRANE 


MESSRS. SILENT HOIST WINCH AND CRANE 


CONSTRUCTED BY 


KAR” MOBILE CRANE. 


COMPANY, BROOKLYN, N.Y. 











Fig. 1. 


_— 2100 


§ 230 
fe 
s000— 





(3232.C.)>1'0 }«---—--- 


THE *“*KRANE KAR” 


CRANE. 


Tue utility of small mobile cranes is now well 
established, and various examples have been illus- 
trated in these columns from time to time. In Figs. 1 
to 3, annexed, we reproduce photographs and a 
diagram relating to a new model recently brought 
out by Messrs. Silent Hoist Winch and Crane Company, 


MOBILE 


of 762, Henry-street, Brooklyn, New York, U.S.A., | 
n The diagram, | 
Fig. 3, shows the range of capacity of the standard 


embodying some interesting features. 


model “‘ Krane Kar.” It is from 2,500 Ib. at 10 ft. 
radius, to 5,000 Ib. at 5 ft. radius. The standard 
boom is 11 ft. long, but others can be arranged for 
with proportionate load allowances. The boom slews 
through 90 deg. on either side, and the loads mentioned 
can be safely swung to this extent. If supplied 
With the boom fixed, the capacity is 80 per cent. 
greater than the loads given. 

The machine has an overall width of 5 ft. 6 in., and 
height of 7 ft. 
clusive of boom, and the turning circle is 11 ft. 9 in. 
The main frame is composed of heavy 8 in. channels, 





| also be slewed through 180 degs, in 10 seconds. With | 
| the low gear in use the speeds are 60 per cent. of the 
Its overall length is 10 ft. 4 in., ex-| foregoing. The hoisting, slewing -and luffing gears | 


‘luffing units embody 











Fia. 2. 


reversing mechanism, running in an oil-bath. The 
worm gears are self-locking, and power is required to 
lower the load as well as to raise it. Shoe-brakes are 
fitted, however, as an additional precaution. The 
luffing gear has an automatic cut-out coming into 
action when the boom reaches its highest position. 
The slewing unit is also a self-locking worm drive, with 
limit release stops coming into action at the extreme 
positions. No brakes are provided in this instance. 
All these motions are controlled by a bank of only 
three levers placed conveniently by a driver's seat 
on the top of the machine giving an excellent view. 
Each lever provides motions in two directions, with a 
neutral position. 

Of our illustrations, Fig. 1 shows the standard type 
of machine employed in a store yard. Fig. 2 shows 
a machine arranged for clamshell bucket operation. 
The boom is fitted with a telescopic section in order to 
get a longer reach than usual and greater height 
under the raised bucket, so that the contents of the 
latter may be unloaded into a lorry. The machine 
thus equipped can be conveniently employed for 
loading ashes, coal, sand, &c. The bucket can be 
easily detached, and the machine then employed for 
ordinary hoisting and transporting work. 


Feet aboveGround 


WeELtwyn GARDEN City 4S AN INDUSTRIAL CENTRE.— 
A brochure, entitled Factories in England, has recent! 
been published by Messrs. Welwyn Garden City, Limited. 
In this are set out the industrial facilities and social 
amenities of the Garden City, and some account is given 
of the factories already established, and of the supplies of 
gas, water and electricity, transport systems, living 
conditions and supply of workers at Welwyn. The 
brochure has been well prepared, and contains numerous 
illustrations. Copies can be obtained on application 
to the Welwyn Garden City Information Bureau, 
Howardsgate, Welwyn Garden City, Herts. 





| with a dead axle in front, on which are mounted the 
two 36 in. by 10 in. traction wheels. At the rear the 
frame is fitted with a steel casting forming the centre 
for the two-wheeled castor. The wheels of the latter 
are 24 in. by 5 in. All are fitted with Timken roller 
bearings and solid rubber tyres. The power unit is a 
Ford commercial vehicle engine giving 39 h.p. at 
2,200 r.p.m., or 23 h.p. at 1,000 r.p.m. The trans- 
mission provides four speeds forward, the highest 
being 15 m.p.h., and one in reverse. The differential 
is of the Timken spiral bevel type, and final trans- : , 
mission to the driving wheels by heavy roller chain | The company has acquired a factory and land at Darling- 
and sprockets. | Som, covering six w~ -— this mm Pg ees 
The transmission to the crane equipment embodies | at of a ae ee LJ ye "To 
two speed gear and neutral. With the high: speed | gnsure ample supplies of chromium for a number of 
in gear and engine running at 1,000 r.p.m., and two! years, the Darlington Company has acquired three 
part tackle, a hoisting speed is obtained of 100 ft. per | chromium-ore mines in California, which are stated to 
minute, or the boom can be luffed from the horizontal | produce eae bate of epenengmtes per ope peanene. 
i ition i nternation ustless Iron Corporation, o aware, 

ae Co ee eS Ee Sete aan ena) 0 ek ane ae ee ee, 
claimed, have supplied rustless iron alloys, to the value 
= u — of —_ — to oo 7 “= 
Pegs ~ 2 tee! Corporation, rs. nera otors, Messrs. e 
are all of the firm’s Silent Hoist type. The hoisting and ' Ford aie Company, Messrs. Chrysler Motors, and the 
worm gears and positive clutch United States Navy Department. 





Dartincton Rustitess STEEL AND IRon ComPANy, 
Liurrep.—Stock Exchange permission has recently been 
given to deal in the shares of Messrs. Darlington Rustless 
Steel and Iron Company, Limited. This company, 
which was incorporated in England in September 1930, 
owns the sole rights to manufacture rustless iron and 
steel in this country, under the Wild Process. In this 

rocess, we are informed, raw chromium ore is employed 
in-tead of the more expensive ferro-chromium, to obtain 
the required ———- of chromium in the material. 
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PERSONAL. 


Messrs. Tae Unrrep Steet Compantes, LimItTep, 
17, Westbourne-road, Sheffield, inform us that their 
Appleby (Lincolnshire) Works, which have previously 
manufactured only mild and medium-carbon steels for 
boilers, ships, bridges, tanks, and similar structural 
purposes, are now manufacturing nickel-steel plates in 
all sizes from } -in. thick upwards. 

Messrs. Srectattorm Liwirep, Friern Park, North 
Finchley, London, N.12, have removed their Glasgow 
office from 1784, Bath-street, to 134, Wellington-street. 
Mr. Bailey is in charge of the new office and stores, 
in succession to Mr. Steele, who has left the firm’s employ. 

Tae NATIONAL FEDERATION OF IRON AND STEEL 
MANUFACTURERS, Caxton House, Tothill-street, London, 
5.W.1, inform us that their telephone numbers have 
been changed from Victoria 4255 and 4256 to White- 
hall 4255. 

Messrs. Jonn Le Bovurtittirer, Limirep, 13, Rood- 
lane, London, E.C.3, inform us that Mr. E. Milton Sellex 
has personally taken over the agency of Messrs. Gutehoff- 
nungshuette Oberhausen A.-G., and of Messrs. Maschinen- 
fabrik Augsburg-Niirnberg A.-G., and will conduct this 
from the above address. All communications relating 
to the business of these two firms should be addressed 
directly to Mr. Sellex, at 13, Rood-lane, E.C.3. 

Messrs. Joun Lunp, Limrrep, Eastburn Foundry, 
Cross Hills, Keighley, manufacturers of surface-grinding 
machines, have been taken over by Messrs. Clapham 
Brothers, Limited, of Keighley, who have acquired a 
controlling interest and will carry on under the same 
name as hitherto. Centre grinders and internal grinders 
will be added to the manufactures of the firm, and 
hydraulic mechanisms will be standard on all machines. 
Mr. J. D. Scaife, late of Messrs. Alfred Herbert, Limited, 
and Messrs. Ransome and Marles Bearing Company, 
Limited, has joined the company as general manager, 
and Mr. A. D. Lund, late managing director, will continue 
to devote his activities to the firm. 


LAunca or H.M.S. “ Derenper.”’—H.M. Destroyer 
Defender, ordered from Messrs. Vickers—-Armstrongs, 
Limited, on February 2, 1931, was launched at Barrow- 
in-Furness on April 7 by Lady Eyres Monsell, wife of 
the First Lord of the Admiralty. 

Tue Testine or Castines: Erxratum.—lIn our report 
of the discussion on “ The Testing of Castings,” at the 
meeting of the Institute of Metals, on March 10, we 
stated, on page 364 ante, that Mr. A. H. Mundey had 
mentioned a fatal accident at the Research Department, 
Woolwich. We regret that this was an error, the accident 
having taken place in the works of one of the manufactur- 
ing departments, of which Mr. Mundey was, at the time, 
the metallurgist, and not in the Research Department. 


Enormeers’ German Crrcite.—The fourth, and last, 
meeting of the session of the Engineers’ German Circle 
(Deutscher Ingenieurzirkel in London) will be held at 
the Institution of Mechanical Engineers, Storey’s-gate, 
London, 8.W.1, on Monday, April 18, at 6 p.m. Professor 
E. Matachoss, director of the Verein Deutscher In- 
genieure, Berlin, will lecture on “ Technische Kultur- 
denkmale in Deutschland " (Monuments of Technical 
Science in Germany). Professor Matschoss will deal 
with technical monuments in industrial and open-air 
museums, public places and works premises. He will 
also describe the technical monuments department at the 
Deutsches Museum at Munich, which is a national 
museum, similar to our Science Museum in London. 
We are asked to state that a cordial invitation is extended 
not only to members of the Circle and their friends, but 
to all who may be interested. Further particulars 
regarding the lecture and the activities of the Circle may 
be obtained from the secretary, Mr. H. P. Spratt, Science 
Museum, London, 8.W.7. 


Crystal Patace Scnoot or Enormererine.—The 
178th distribution of certificates gained by the students 
of the Crystal Palace School of Practical Engineering, 
was held on April 12, at the school. In the first year's 
course of mechanical engineering, 10 certificates were 
awarded as the result of the examination on the lecture 
course on “ Steam and the Steam Engine,” and 13 for 
practical work in the drawing office and pattern and 
fitting shops. In the second year’s civil engineering 
course, 14 certificates were gained by the students. 
The Chair at the distribution was taken by Mr. A. M. A. 
Struben, O.B.E., A.M.Inst.C.E., vice-president of the 
Society of Engineers. In the course of his remarks to 
the students, he advised them to gain a firm hold on the 
principles underlying engineering works, and, in addition, 
to lose no opportunities of securing a knowledge of busi- 
ness methods. It should not be forgotten that an 
engineer had not only .o determine the technical details 
of the particular work upon which he was engaged but 
had also to control the men who had to carry it out. 
It was gratifying to note that two old students of the 
School were at present holding prominent positions in 
the engineering world, namely, Sir Cyril Kirkpatrick, 
who was president of the Institution of Civil Engineers, 
and Mr. F. W. Mackenzie-Skues, who was president 
of the Society of Engineers. The Principal, Mr. Maurice 
Wilson, M.Inst.C.E., mentioned a third old student to 
have recently gained distinction, namely, Mr. Henry C. 
Adams, who had become president of the Institution of 
Sanitary Engineers, on January 1 last. To have three 


old students serving as presidents of engineering institu- 
tions was particularly fitting in view of the fact that 1932 
was the diamond jubilee year of the foundation of the 
School 








Canada. 


TENDER. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tender, the closing date of which 
is given. Further details may be obtained on application 
to the Department, the reference number appended 
being quoted in all communications. 

Motor Vehicles.-—The supply of 60 motor lorries and 
40 light touring cars, each in complete lots, for the use 
of the police. The Home Office of the Spanish Govern- 
ment, Madrid; April 25. (Ref. No. G.X. 11,376.) 


CONTRACTS. 

Messrs. STANDARD TELEPHONES AND CABLES, LimI- 
Tep, Co.umsBia House, Aldwych, London, W.C.2, are 
to manufacture the equipment for a new broadcasting 
station, being installed at Kalundborg by the Danish 
Government. The station will have a carrier power of 
60 kw., increased by modulation to 100 kw. It will 
operate in 1,100 m. waveband, and will be put into 
service early next year. 

Messrs. MerropourraN-VICKERS ELECTRICAL Com- 
PANY, LimitTeD, Trafford Park, Manchester, in connection 
with the frequency change-over from 25 to 50 cycles in 
the Birmingham area. have received an order for 50-cycle 
rotary converters, to be erected on the bed plates and to 
utilise the bearing pedestals of the previous 25-cycle 
machines, at the Tyburn-road and Chester-street sub- 
stations of the Birmingham Corporation. New trans- 
formers are also to be installed. A somewhat similar 
order has been received from the London Electric Supply 
Corporation for two 1,500 kw. and three 500-kw. rotary 
converters, together with transformers, for the Ber- 
mondsey Borough Council. These will replace the 
present 25-cycle machines and will be designed for 
mounting on the existing bed plates. 

Messrs. Marcont’s WIRELESS TELEGRAPH COMPANY, 
Limirep, Marconi House, Strand, London, W.C.2, are to 
construct at their Chelmsford Works, the equipment for 
a new broadcasting station at Buenos Aires. The station, 
which will operate on a power of 20 kw., will incorpor- 
ate crystal and valve frequency control and low-power 
modulation. It is to be operated by Radio Excelsior of 
Buenos Aires and is expected to commence regular 
transmission early next year. 

Messrs. THe GENERAL Evectric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, secured 
recently a contract for 11 trolley omnibuses for the Bir- 
mingham Corporation Tramways. These have now been 
placed in service. The complete electrical equipment 
(Oerlikon system) was designed and manufactured by the 
General Electric Company ; the chassis, of the Titan 
double-deck petrol type, were built by Messrs. Leyland 
Motors, Limited, Leyland ; and the bodies were supplied 
by Messrs. Short Brothers. 

Messrs. British MANNESMANN TuBE ComPany, 
Liurrep, Landore and Newport (Mon.), have been allotted 
a considerable share of the order for pipes in connection 
with the construction of the oil pipe line of the Iraq 
Petroleum Company, from Iraq to the ports of the 
Mediterranean Sea, a distance of some 1,200 miles. 


BOOKS RECEIVED. 


United States Geological Survey. Water Supply Paper 
No. 663. Surface Water Supply of the United States, 
1928. Part III. Ohio River Basin. [Price 35 cents.] 
No. 681. 1929. Part I. North Atlantic Slope Drainage 
Basins. [Price 40 cents.) No. 684. 1929. Part IV. 
St. Lawrence River Basin. [Price 20 cents.] No. 687. 
1929. Part VII. Lower Mississippi River Basin. 
[Price 15 cents.] No. 689. 1929. Part IX. Colorado 
River Basin. [Price 20 cents.] No. 693. 1929. 
Part XII. North Pacific Slope Drainage Basins B. 
Snake River Basin. [Price 30 cents.}] Washington : 
Government Printing Office. 

Department of Scientific and Industrial Research. Thé 
Investigation of Atmospheric Pollution. Report on 
Observations in the Year ended March 31, 1931. London : 
His Majesty's Stationery Office. [Price 5s. 6d. net.) 

United States Department of the Interior. Fifty-second 
Annual Report of the Director of the Geological Survey 
to the Secretary of the Interior for the Fiscal Year ended 
June 30, 1931. Washington: Government Printing 
Office. [Price 15 cents.] 

Contour Geometry and its Applications to Earthwork 
Design and Quantities. By Atex. H. Jameson. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
7s. 6d. net.] 

Department of Overseas Trade. Conditions and Prospecta 
of United Kingdom Trade in India, 1930-31. Report 

y Tuomas M. Arnscovuecr. London: His Majesty's 
Stationery Office. [Price 3s. 6d. net.] 

Department of the Interior. Dominion Water 
Power and Hydrometric Bureau. Water Resources 
Paper No. 66. Surface Water Supply of Canada. 
Arctic and Western Hudson Bay Drainage (and Miesis- 
sippi Drainage in Canada) in Alberta, Saskatchewan, 
Manitoba and Western Ontario. Climatic Year 1928-29. 
Ottawa: Dominion Water Power and Hydrometric 
Bureau. 

Luftbehandlung in Industrie und Gewerbebetrieben Be-und 
intfeuchten, Heizen und Kéhlen. By Drretv.-Inc. L. 
Srpperperc. Berlin: Julius Springer. [Price 16-50 
marks. ] 

Ohio State University. Engineering Experiment Station. 
Bulletin No. 65. Tests on the Continuous Carbonisa- 
tion of Finely-Crushed Coal by Radiant Heat. By F. B. 
Hosart and D. J. Demorest. Columbus, Ohio State 
University. [Price 50 cents.) 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade——Stocks of Cleveland pig 
iron are far from heavy, and alter little, the restricted 
make being about absorbed, chiefly by needs of makers’ 
own consuming departments. Business is largely 
confined to sales by producers to home firms, second 
hands still being prohibited, under terms of contract 
with ironmasters, from dealing with principal home con. 
sumers who have to come on the market for supplies 
Both makers and merchants report occasional sales 
to the Continent. Producers continue to offer iron to 
Scotland at specially low rates in their endeavour to 
compete successfully with sellers of Indian and Midland 
irons. For supply, other than to firms in Scotland, fixed 
minimum prices stand: No. 1 Cleveland, 61s.; No. 3 
g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 578. 

Hematite——Some slight further improvement in the 
demand for East Coast hematite enables sellers fully to 
maintain recent quotations which, however, are con 
siderably below cost of output. Accumulations at the 
blast furnaces are inconveniently large and continue to 
increase a little, but substantial proportions of th« 
stocks are sold, and customers who bought some time 
ago and have been compelled to decline to take full 
deliveries as they have fallen due, hope to accept 
supplies more freely. Prospects generally are regarded 
as decidedly brighter. The demand from abroad is small, 
but further sales to local users, to South Wales, the 
Midlands and the Sheffield district are looked for 
Ordinary qualities are not easily obtained under 63s. 6d., 
and makers ask a little above that figure. No. 1 hematit« 
is quite 64s. 

Blast Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig-iron for the first thre: 
months of the year having been certified at 53/2-61 as 
compared with 53/2-51 for the previous three months, 
under sliding scale arrangements, North-East Coast 
blast furnacemen’s wages are unaltered for the second 
quarter of the year. 

Ironstone Miners’ Wages.—Cleveland ironstone miners’ 
wages are ruled by the price of pig iron and are con 
sequently unchanged for the current quarter. 

Blast-Furnace Coke.—Durham blast-furnace coke 
plentiful and good average qualities are on sale at 16s. 
delivered here. 

Foreign Ore.—There is next to no activity in foreign 
ore. Nominally, best rubio is 15s. 6d. c.i.f. Tees. 

Manufactured Iron and Steel.—In one or two branches 
of semi-finished and finished iron and steel, the demand 
is just a little better, but orders for most descriptions of 
material continue scarce, and prices of certain com- 
modities would probabiy be lowered if producers had 
reason to believe that such action would induce buying. 
Common iron bars are 101; best bars, 101. 10s.; double 
best bars, 11/.; treble best bars, 11/. 10s.; packing 
(parallel), 8/.; packing (tapered), 101.; steel billets 
(soft), 52. 10s. ; steel billets (medium), 61. 12s. 6d.; steel 
billets (hard), 7/. 2s. 6d.; iron and steel rivets, 111. 5s. ; 
steel ship plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel 
joists, 8/. 15s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 9J. for smaller lots; 
fish plates, 127. 108.; black sheets (No. 24 gauge), 81. ; 
and galvanised corrugated sheets (No. 24 gauge), 9/. 10s. 


Scrap.—There is more activity in scrap, and prices tend 


upward. Borings are 26s.; turnings, 32s. 6d.; light 
cast-iron, 35s.; heavy cast-iron, 38s.; machinery 


metal, 40s. ; and heavy steel, 32s. 6d. to 33s. 6d. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—The most encouraging feature of 
the Welsh coal trade is the expansion in anthracite 
shipments to Canada, the total for the past week 
amounting to 31,120 tons, compared with 21,850 tons 
in the preceding six days, and 10,100 tons a fortnight 
ago. The steam-coal trade, however, remains excep- 
tionally dull and without any signs of an encouraging 
nature. In fact, the outlook has been rendered more 
discouraging than ever by the loss of the Brazilian 
Central Railways contract to Germany, and the prob 
ability that the Italian State Railways will not place 
their order for the third million tons of coal, which they 
are to buy under the Hague agreements, for some months. 
The restriction in output caused by the general lack of 
trade has reduced the make of sized coals, with the 
result that dry nuts are in short supply and command 
up to 25s., or about 6s. above the schedule, while some 
special brands of dry large are also able to realise 3d. 
to 6d. per ton above the minimum price. All other 
descriptions of large and small are, however, in abundant 
supply and readily obtainable on the basis of the mini- 
mum, based on 19s. 6d. per ton f.o.b. for best Admiralty 
large, and 13s. 6d. for best steam smalls. Last week. 
338,160 tons of coal were shipped abroad, of which 
99,000 tons went to France, 46,000 tons to the Argentine 
and 27,000 tons to Italy. 

The Mines Act.—An interesting reference to 
operation of the Coal Mines Act and its effect on the 
working of individual concerns is contained in the 
annual report of Messrs. Welsh Navigation Steam Coal 
Company, Limited, for 1931. The report says that 
“the operation of the marketing scheme established 
under Part I. of the Coal Mines Act, 1930, in its restrictive 
effect upon output, proved prejudicial to the particular 
interests of the company. In order to keep the pits at 
work, while meeting the ordinary demands of regula! 
customers, the company was forced to purchase 4 
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proportion of the quota allocated to other concerns in each 
of the second, third and fourth quarters of the year. 
The coal output for 1931 was 223,675 tons, a reduction 
of 17,533 tons, as compared with the previous year. 

Iron and Steel.—Exports of iron and steel last week 
amounted to 11,437 tons compared with 5,553 tons in 
the preceding week. Shipments of tin-plates and terne- 
lates were raised from 4,431 tons to 6,508 tons, of 
galvanised sheets from 96 tons to 1,660 tons, and of 
other iron and steel goods from 441 tons to 2,890 tons, 
but of black-plates and sheets lowered from 585 tons 
to 469 tons. Imports of iron and steel were increased 
from 6,885 tons to 9,295 tons, which included 850 tons 
of serap. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Survey.—The demand continues on a severely 
restricted seale in nearly all branches of the North- 
Western iron and steel industries, with little apparent 
prospect of improvement in the near future. Steel- 
makers report exceptionally dull business, buying 
activity being limited to very small dimensions, con- 
sequent upon the acute depression among structural 
engineers, locomotive builders, boiler makers, and tool 
manufacturers ; moreover, inquiry is poor for all classes 
of finished iron. Foundry-iron deliveries scarcely main- 
tain the level of those of the early weeks of the year, 
and, so far, the anticipated seasonal improvement has 
failed to materialise. 

Recent Engineering Contracts.—A much more encourag- 
ing situation exists in the motor manufacturing section, 
which is fully maintaining its recent impetus. Messrs. 
Crossley Motors, Limited, of Gorton, Manchester, have 
just secured an order from the Portsmouth Corporation 
for twenty double-deck motor omnibuses, fitted with 
Crossley-Diesel engines, bringing the total number of 
machines of this kind supplied by the firm recently 
to twelve leading municipalities, including Manchester, 
Liverpool and Aberdeen, to 200. The electrical-plant 
section is also continuing to secure remunerative new 
work ; it remains one of the few bright spots in the local 
industrial field. Messrs. The Metropolitan-Vickers Elec- 
trical Company, Limited, of Trafford Park, Manchester, 
are to supply static transformers to the Manchester 
Corporation Electricity Department for the next twelve 
months, and have recently completed the manufacture 
of electrical equipment for what is claimed to be the 
world’s largest gyro-stabilising plant. This is for the 
new 46,000-ton Italian luxury liner, Conte di Savoia. 
Messrs. British Insulated Cables, Limited, of Prescot, 
have secured a 14,0001. contract for 33,000-volt cable. 
At Leeds, Messrs. Kitson and Company, Limited, of the 
Airedale Foundry, are to manufacture a number of 
locomotives for a Chinese mining company. Local 
heavy-tool manufacturers are busy on Admiralty orders. 
Messrs. The Mitchell Conveyor and Transporter Company, 
Limited, have just installed a new locomotive-coaling 
plant at the Ashbury sidings, near Gorton, Manchester, 
for the London and North Eastern Railway. 

Wages Cut Restored.—About 10,000 employees at the 
glassworks of Messrs. Pilkington Bros., Limited, of 
St. Helens, have had restored to them a 24 per cent. 
wages cut enforced during the winter trade depression 
period. Ministerial intervention is being considered as 
1 means of terminating the strike of operatives of three 
\therton (Lancs) nut and bolt manufacturing firms. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—While progress in the lighter sections 
of the local steel and engineering trades is of a more 
definite character, the heavy trades are still struggling 
to improve their position. Though improvement has 
been made, a large amount of plant continues idle. Nearly 
a thousand more operatives are engaged, as compared 
with a month ago, but the fact that 56,000 workers are 
still unemployed shows that a lot of leeway has still to 
be made up. Business in bulk and common steel does 
not reach a very satisfactory level, but that a slight 
improvement has been achieved can be seen from the 
latest statistics relating to local steel production. During 
February this year, 69,200 tons were turned out, as 
‘compared with 62,300 tons in January, but the former 
figure shows a big decrease when compared with 97,500 
‘ons in February last year. Latest quotations are as 
follows :—Hard basic steel billets, 7/. 17s. 6d.; soft 
basic, 61. 7s. 6d.; West Coast hematite, 86s.; East 
Coast hematite, 84s. 6d.; Lincolnshire and Derbyshire 
foundry iron, each 63s. 6d. ; Lincolnshire and Derbyshire 
forge iron, each, 59s. 6d.; bars, 10/.; and sheets, 111. 
Requirements for railway rolling-stock leave much to be 
desired. British railways are ordering sparingly, while 
the tonnage transported to the Far East shows a marked 
decline Ship steel is a dull line, and armament produc- 
tion is greatly restricted. Owing to the increasing use 
of alloy steels in general engineering practice, the Appleby 
Lines.) works of the United Steel Companies, Limited, 
of Sheftield, where only mild and carbon steels for boiler, 
ship, bridge, tank, and similar structural purposes have 
een made, have now turned to the manufacture of 
nickel-steel plates in all sizes ranging from } in. in 
thickness upwards. Nickel-steel plates are now much 
i use in automobile and heavy vehicle chassis frames 
and brake drum pressings, as well as for structural 
engineering purposes, and also for railway work. This 
‘8 @ new departure from the Lincolnshire manufacturing 
standpoint. Steel continues to displace wood in many 





directions to the benefit of the Sheffield steel trade. 
Sheffield Corporation have confirmed the placing of a 
contract for 3,0007. worth of steel shelves for a new 
library Sheffield is determined to be in the forefront 


in the attraction of new industries and inquiries have been 
received from America and the Continent. In some 
cases negotiations for the establishment of factories 
locally are in progress. This week, inquiries have been 
received from Amsterdam, Philadelphia, Krakow, 
Switzerland, Montreal and Scandinavia for a variety of 
steel and engineering products. Among the inland 
inquiries are those from Birmingham and London for 
butchers’ boning knives and corrosion-resisting steel 
having a high nickel content. The tool trades continue 
to make satisfactory headway, and in some branches 
production has been put on an enlarged basis. 

South Yorkshire Coal Trade.—The position of the 
coal trade generally is featureless. Forward business is 
lacking, while export requirements are still on a small 
scale. The tonnage going into home bunkers leaves 
much to be desired, but an early expansion is anticipated. 
Industrial fuel shows a slight improvement. Factors are 
anxiously awaiting the imposition of higher steel- 
import duties, which they believe will stimulate the 
inland demand for steel. Slacks are steady, though the 
quantity absorbed by the textile industries shows a 
falling-off. Electricity undertakings, however, continue 
to take a steady tonnage. The housecoal market shows 
improvement, but with the advent of warmer weather 
it is hardly ‘expected that this will be maintained. 
Both foundry and furnace coke are in demand, and gas 
coke continues steady. Quotations :—Best branch hand 
picked, 26s. 6d. to 27s. 6d. ; Derbyshire best house, 22s. 
to 238.; Derbyshire best brights, 19s. to 20s. 6d. 
screened housecoal, 188. to 19s. 6d. ; screened house nuts, 
17s. to 18s.; Yorkshire hards, 16s. to 18s. ; Derbyshire 
hards, 16s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d. : 
nutty slacks 7s. to 8s. 6d.; and smalls, 4s. 6d. to 5s. 6d. 


NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—While it cannot be said that 
any improvement has taken place in the Scottish steel 
trade, there is nevertheless a very good undertone and 
many are of the opinion that we are on the eve of better 
conditions. At the same time, little or nothing has 
arisen to justify this confidence, but there is a strong 
feeling that the Tariff Advisory Committee will recom- 
mend an import duty on iron and steel and that the 
Chancellor of the Exchequer will refer to that in his 
Budget statement next week. The heavy steel branch 
of the industry is as badly off for work as ever, and 
much plant is lying idle. The inquiry is poor and of 
little account. In the black steel sheet trade the position 
shows little change, with the lighter gauges the most 
active side. Makers are badly placed for orders for the 
heavier sorts, while the demand for galvanised descrip- 
tions is only moderate. The order recently secured by 
Messrs. Redpath, Brown and Company, Edinburgh 
and London, for the erection of some sixty-three build- 
ings in connection with the development scheme of the 
Iraq oilfields, will involve the use of about 1,800 tons 
of steel, while the contract which Messrs. Stewarts and 
Lloyds, Limited, Glasgow, have secured for the oil 
pipe lines in the same Iraq development scheme will 
require about 60,000 tons of steel. It is understood 
that the latter will be produced at their works in the 
Glasgow area and that the manufacture of the tubes 
will be split up between their works in the Glasgow and 
Birmingham districts. While this latter order is most 
welcome, it would take many similar before the tube trade 
could be called busy, as conditions have been very bad 
for some time. The following are the current market 
quotations: Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton; sections, 8l. 7s. 6d. per ton; black 
steel sheets, } in., 7]. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 101. 15s. per ton, all 
delivered at Glasgow stations. 
Malleable Iron Trade.—The West of Scotland malleable- 
iron trade is still very quiet, and producers have not 
much work on hand. Not only are orders very scarce. 
but competition continues to be exceedingly keen. A 
similar state prevails in the re-rolled steel bar branch, and 
very little business is passing through at present. Prices 
are as follows :—‘‘ Crown” bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export ; and re-rolled 
steel bars, 61. 5s. per ton for home delivery, and 61. 2s. 6d. 
per ton for export. 
Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade continue dull and unsatisfactory and 
the output is on a very low scale. There are still only 
six furnaces in blast and the production is more than 
sufficient to meet the current demands. The import 
from India continues, and another lot of 3,000 tons from 
Caleutta came into the Clyde. Prices are unchanged 
and are quoted as follows :—Hematite, 68s. 6d. per ton, 
delivered at the steel works; foundry iron, No. 1, 72s. 
per ton, and No. 3, 69s. 6d. per ton, both on trucks at 
makers’ yards. 
Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, April 9, only amounted to 396 tons. Of 
that total 41 tons went overseas and 355 tons coastwise. 
During the corresponding week of last vear the figures 
were 110 tons to foreign destinations and 15 tons coast- 
wise, making a total shipment of 125 tons. 


Dreset Enorne Users’ Association: ERRATUM.— 
In connection with our remarks on the Diesel Engine 
Users’ Association, on page 435 of our last issue, the 
figure for aggregate horse-power controlled was given, by 
a slip, as 1,500,000, instead of 500,000. While we regret 
the error, no harm will be done by expressing the hope 





that the larger figure may be attained in the not too 
distant future 


NOTICES OF MEETINGS. 


Puysicat Socrety.—To-night, 5 p.m., Imperial 
College of Science, South Kensington, 8.W.7. “ The 
Measurement of Reflection Coefficients for Radiation at 
Oblique Incidence,” by Mr. H. E. Beckett. “A New 
Type of Interference Refractometer,”” by Mr. W. E 
Williams. ‘“‘A Direct-Reading y-Ray Electroscope,’ 
by Mr. L. G. Grimmett. 

Junior INsTITuTION oF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Notes on Rocket 
Propulsion,” by Dr. H. Chatley. 

Institute or British FounpRyMEN.—Lancashire 
Branch, Junior Section: Saturday, April 16, 7 p.m.. 
College of Technology, Manchester. Annual Genera! 
Meeting. “The Merits of Oil-Bonded Cores,” by Mr. 
A. L. Key. London Branch: Thursday, = 21, 
8 p.m., Junior Institution of Engineers, 39, Victoria- 
street, S.W.1. Annual General Meeting. ‘“ Crucible 
Melting Furnaces,” by Mr. G. L. Cassidy. 

INSTITUTE OF TRANSPORT.—Monday, April 18, 6 p.m., 
Institution of Electrical Engineers, Victoria-embankment. 

j Graduates’ and Students’ Lecture. ‘‘ Transport 
Developments in 1931,” by Mr. R. Bell. Manchester, 
Liverpool and District Section : Friday, April 22, 6.30 p.m., 
Adelphi Hotel, Liverpool. “‘ Progress of Passenger 
Road Transport,” by Mr. C. H. Stafford. 

Socrety or Guass TecHnoLocy.—Tuesday, April 19, 
5 p.m., King’s Head Hotel, Sheffield. . Refractories 
Committee and Glass Standards Committee Meeting. 
Wednesday, April 20, 2 p.m., The University, Sheffield, 
Annual General Meeting. ‘ Recent Developments in 
Open-Hearth Furnace Design,” by Mr. R. A. Hacking 
““A New Method of Melting Glasses and Silicates,”’ by 
Dr. G. Zotas. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, April 19, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, 8.W.1. “ Linking-Up of 
London Power Stations,’ by Mr. J. D. Peattie. 

STAFFORDSHIRE IRON AND Street InstrrutTe.—-Tues 
day, April 19, 7.30 p.m., Education Offices, St. James’s 
road, Dudley. Annual Meeting. 

Royal METEOROLOGICAL Socrety.—Wednesday, April 
20, 5 p.m., 49, Cromwell-road, South Kensington, 8.W.7 
“The Climate of England in the Seventeenth Century,” 
by Mr. J. N. L. Baker. ‘* The Meteorology of Kamaran 
Island (Red Sea),” by Mr. C. W. G. Daking. ‘“‘ Notes on 
Radiation in the Atmosphere—I,” by Mr. D. Brunt. 

InstiruTION OF CrviL ENGrInrEeRS.—Wednesday, 
April 20, 6 p.m., Great George-street, 8.W.1. Informal 
Meeting. ‘Welding in Constructional Work,’ by 
Mr. F. R. Freeman. 

INSTITUTION OF CHEMICAL ENGINEERS.—Wednesday . 
April 20, 6 p.m., Chemical Society, Burlington House, 
Piccadilly, W.1. ‘‘ Coal Distillation in Rotary Retorts 
(Internally Heated),” by Mr. H. Nielsen. 

INSTITUTION OF PRODUCTION ENGINEERS—Birming 
ham Section : Wednesday, April 20, 7 p.m., Chamber 
of Commerce, New-street, Birmingham. Annual Meeting, 
President’s Address. 

InsTITUTION OF MINING AND MeETALLURGY.—Thurs. 
day, April 21, 5.30 p.m., Geological Society, Burlington 
House, Piccadilly, W.1. “Systematic Sampling of 
Alluvial Deposits by Banka Drill,” by Mr. P. R. Lake. 
“Temperature of Formation of an Epi-thermal Ore 
Deposit,” by Mr. H. C. Boydell. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
April 21, 6 p.m., Victoria-embankment, W.C.2. Kelvin 
Lecture. “ The Work of Oliver Heaviside,” by Dr. W. 
E. Sumpner. 

Rovat AERONAUTICAL Socrety.—Thursday, April 21, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi. 
W.C.2. “Air Port Developruent,” by Mr. N. Norman. 

INSTITUTION OF STRUCTURAL ENGINEERS— Yorkshire 
Branch : Thursday, April 21,7.15 p.m., Hotel Metropole. 
Leeds. Annual General Meeting. ‘“‘ Tolerances and 
Clearances in Structural Steelwork,” by Mr. J. 8. Lewis 

Nortu-East Coast InstrruTion oF ENGINEERS AND 
SuresuitpErRs—Tees-Side Branch : Thursday, April 21. 
7.30 p.m., Cleveland Scientific and Technical Institution. 
Middlesbrough. “Some Notes on Steel Shipbuilding,” 
by Mr. N. M. Hunter. Newcastle-on-Tyne: Friday. 
April 22, 6 p.m., Mining Institute, Newcastle-on-Tyne. 
Diseussion on “The Rejuvenation of Ships and Their 
Machinery,” by Mr. A. Hamilton. 

InstTrITUTION OF MECHANICAL ENoIneerRsS.—Friday, 
April 22, 6 p.m., Storey’s-gate, 8.W.1. “The Film 
Lubrication of the Journal Bearing,” by Mr. R. O 
Boswall and Mr. J. C. Brierley. 

Society or CHEemicaL INDUSTRY, CHEMICAL ENGINEER- 
1nG Grovup.—Friday, April 22, 6.45 p.m., Waldorf Hotel, 
Aldwych, W.C.2. Annual General Meeting. ‘‘ Currency 
and Prices,” by The Rt. Hon. Sir R. Horne. 

Institute oF Fuet—North- Western Section: Friday, 
April 22, 7 p.m., Engineers’ Club, Manchester. ‘‘ Methods 
Employed for the Removal of Dust from Flue Gases, 
with Details of Operating Progress,”’ by Mr. J. Mayer. 


Tue InstituTre of Metars.—The 22nd annual May 
Lecture of the Institute of Metals will be delivered by 
Professor F. Kérber, director of the Kaiser Wilhelm. 
Institut fiir Eisenforschung, Diisseldorf, on Wednesday. 
May 11, at 8 p.m., at the Institution of Mechanical 
Engineers, Storey’s-zate, London, 8.W.1. The subject 
of the Lecture is “‘ The Plastic Deformation of Metals.” 
Cards of invitation may be obtained from the secretary 
of the Institute, 36, Victoria-street, London, 8.W.1. 
vogether with membership application forms and 





particulars of the Institute’s work. 











MACHINE 


ENGINEERING. 











[APRIL 15, 1932. 





(For Description, see Page 452.) 


TOOLS AT THE LEIPZIG FAIR. 




















Fic. 47. 
Fies. 47 anv 48. 














Fig. 48. 


AvTocEenovus Cuttrnac Macutne; Messrs. Messer aND Company G.M.B.H. 




















Fic. 49. Sramprna Press; Messrs. 


Company, A.G. 


THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society, held on 
March 30, Mr. G. C. Whittick read a paper on “ Roman 
Mining in Britain,” in which he reviewed the history 
of mining during the whole Roman occupation in the 
light of modern archeological discovery. Though the 
Roman invasion cannot be ascribed chiefly to the 
desire to gain possession of the mineral wealth of the 
island, as soon as the south-east district was settled 
the exploitation of the minerals was commenced. Coal, 
gold, copper, lead, iron and tin were all mined at one 
time or another during the Roman occupation, but 
the production of lead was by far the most important. 
Archwological. research has afforded much evidence 
on the methods of mining, the metallurgical processes 
employed and the organisation of mining; and the 
discovery of many pigs of lead bearing inscriptions 
show that lead was mined in many parts of the country. 
The first and most important lead-mining industry 
apparently arose in the Mendips, in the Valley of the 
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River Blackmoor. 
entirely from surface workings. Some of the pigs 
which have been found bear the letters EX. ARG, 
i.e., Ex Argentariis, denoting desilverisation. One of 
the pigs weighs as much as 223 Ib. Lead was also 
mined in Flintshire, Derbyshire, Yorkshire, and 
Shropshire. As to the mining of other minerals, coal 
was familiar to the Romans, but was used to only a 
small extent, and it never became a commercial asset ; 
gold was mined near Dolancothy, Carmarthen, where 
there are remains of adits and galleries in the auriferous 
rock, and copper was mined in North Wales and 
Anglesey. The iron workings of the Roman period 
were concentrated in the Weald and the Forest of 
Dean. Coins and pottery from many sites cover 
practically the whole period of the Roman occupation. 
The iron was produced direct from the ore, with 
charcoal as fuel. Traces of the use of oak, ash, birch, 
hazel, &c., are provided by the furnace remains. Iron 
slag was commonly used for road construction, and 
repair as in modern times. While the Romans began 








The ore seems to have been obtained 
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lead mining in Somerset as early as A.D. 49, it was not 
till nearly two centuries later that they appear to have 
done any tin mining in Cornwall, and the evidences of 
this industry are but slight. In the course of his paper. 
which was illustrated with lantern slides, Mr. Whittick 
gave particulars of many of the objects of interest 
connected with Roman mining which are preserved in 
various museums. 


” 


“ LencTH MARK Etectrric CasLes.—The India 
Rubber, Gutta-Percha and Telegraph Works Company. 
Limited, Aldwych House, London, W.C.2, have recently 
placed on the market cables of the usual British grades, 
every five yards of which are clearly marked with the 
length on the external braiding. The advantages claimed 
for this arrangement are that any desired length can 
easily be cut off, while the amount of cable left on the 
drum or coil can be rapidly ascertained without having to 

y it out. Damage and kinking are thus avoided. 
hese cables are known as “ Silvertown Length Mark, 
and will be supplied at the standard C.M.A. prices w ithout 
extra charge. 
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THE MODERN BOILER. 


In a review of the progress of steam engineering 
it is possible to follow various lines of study. 
In opening our recent series of articles on the 
State Line power station, we briefly ran over the 
history of electricity supply in the Chicago area, 
as exemplified by the growth in size of turbines, 
at the same time stating that boiler pressures, or 
the size of steam generating units, might also have 
been taken as a basis. The very interesting paper 
read, by Mr. John Bruce, last month, before the 
Institution of Electrical Engineers, emphasises the 
importance of developments at this end of the 
electrical supply process. In fact, as pointed out 
in this paper, the good showing of many of the 
American stations is probably largely attributable 
to the advanced state of boiler plant development, 
and attendance by high standard employees, 
together making possible long spells at high thermal 
efficiency. 

Mr. Bruce cites as illustrations, by no means 
extreme, the Trenton Channel station of the Detroit 
Edison Company, and the State Line plant at 
Chicago. Both of these notable installations have 
been described in detail in our columns, the former 
having been dealt with in 1928, and the latter, as 
we have stated above, quite recently. Other 
stations generate at higher pressures with boilers 
of the conventional type, and others again make 
use of larger units. It appears that 1,400 lb. is 
about the present maximum pressure with the 
normal type of boiler, while the East River 
units, in New York, of 1,270,000 lb. capacity are so 
far the limit in size. The two plants previously 
named are, however, typical of a very popular 
range for American practice. Trenton Channel is 





now perhaps on the small side with units of 


350,000 Ib., while the State Line boilers are of 
450,000 Ib. capacity. The latter, illustrated by 
Plate XIX ante, show an efficiency of between 
86 per cent. and 84-4 per cent., with a flat curve 
over a very useful range ; Trenton Channel shows 
an efficiency of 87 per cent., these being in both 
cases long-period operating figures and not tests 
of a few hours’ duration. The capacities in both 
these cases are larger than the largest in prospect 
in this country where we have only got as far as 
units of 300,000 Ib. 

There is no reason, according to Mr. Bruce, why 
anything like this should be our limit, and he 
envisages units of not less than 500,000 lb. per 
hour, fired with pulverised fuel. Of eight repre- 
sentative American plants which he lists, only one is 
fired otherwise, although some of the latest instal- 
lations are stoker or retort fired. For instance, the 
new units at Hudson-avenue Station, Brooklyn, 
of, 530,000 lb. capacity are retort-fired, a class of 
operation on which Mr. Bruce has relatively little 
to say, his comments being almost wholly directed 
to the travelling grate and pulverised fuel systems. 

Ease of adjustment to load and to different 
varieties of fuel have been among the attractions 
in favour of pulverised fuel firing. The necessity 
for this has more than once been recorded in our 
columns. For instance, in 1929, we stated that a 
sudden thunderstorm in New York had been known 
to send up the demand on the Hell Gate Station by 
350,000 kw. in a few minutes, and that a snowstorm 
had caused a rise in load of 3,000 kw. per minute 
over three hours. With such liabilities as these it 
is not surprising that the operating staff appreciate 
the big East River boilers, the output of which it is 
stated can be increased from a rate of 300,000 lb. 
to 1,000,000 Ib. in about 14 minutes. Stimulated by 
the competition of its rival, however, the stoker-fired 
boiler has been so improved that a remarkable degree 
of flexibility is also now possible with it, though 
mechanical limitations still restrict the size of 
chain stoker applications. Pulverised fuel firing 
is, of course, also not without its difficulties, 
especially here where a variety of coals has to be 
utilised, with high and low ash fusion temperatures. 
In the United States it is customary to work on 
much more uniform supplies. Indeed, in stations 
such as Trenton Channel and State Line, supplies are 
regularly drawn from particular fields, and their 
characteristics remain so stable that combustion 
conditions can be maintained with considerable 
uniformity. In this way it is possible to go further 
in the specialisation of plant, especially in such a 
matter as pulverised fuel firing, than would be 
feasible here without considerable modification of 
coal supply conditions and contracts. Mr. Bruce 
states that the coals handled by his company have 
ash fusion temperatures of from 1,800 deg. F. 
upwards. The figure given is not below that for 
some American coals. For instance, in reporting 
tests on a boiler at the Calumet (Chicago) station, 
we gave the ash fusion temperature as 1,850 deg. F., 
and stated that slagging had given rise to no excessive 
trouble owing to the fluidity of the product, only 
a thin coating adhering to the refractories. Other 
Illinois coals, according to Mr. Ralph A. Sherman’s 
report on refractories* have ash fusion temperatures 
of 2,010 deg. and 2,350 deg. F. Pittsburgh coals 
show temperatures of 2,100 deg. and 2,790 deg. F., 
according to sulphur content, and Pocahontas 
about 2,350 deg. F. The fact that many of the 
large power companies in the United States own, 
or at least have controlling interests in, large coal- 
mining developments makes it possible, as we have 
pointed out, for supplies of certain characteristics to 
be regularly assured. In such cases the claim made 
for pulverised fuel firing that it allows, within limits, 
the use of a range of coals and thus provides a 
bargaining advantage, does not arise. 

In the modern boiler the combustion chamber 
usually consists of a space enclosed by refractories, 
fin-tube or block-covered tube walls. While the 
fin-tube has excellent heat-absorbing powers, it is 
found that for a boiler to work satisfactorily over a 
considerable range, the presence of refractories is 
practically essential. The fin-tube gives most 
satisfactory results on continuous service at high 





* A Study of Refractories Service Conditions in Boiler 





Furnaces. +5. Bureau of Mines, Washington, D.C. 
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On the other hand, refractories can carry 
a generator better over fluctuations in demand. 
The Trenton Channel boilers have air-cooled 
refractory walls, passing the air for the fuel burners ; 
at State Line block covered walls are employed, the 
combustion air being heated by an air heater. A 
great deal of care is required to produce satisfactory 
proportioning and of in air- 
cooled walls, in order to secure uniform effectiveness 
all round the furnace. In tests recorded by Mr. 
Sherman, air-cooled walls may have a temperature 
of 2,800 deg. F. on the fire side, reduced in 9 in. 
thickness to 460 deg. F. on the air side, this being 
the temperature of the air supplied for combustion. 
The block-covered tube wall presents a combination 
of advantages special to itself. It has the qualifica- 
tions of the tube wall, combined with that of refrac- 
tories, and is adaptable in various ways to different 
situations in the same boiler. Thus on the fire line 
in stoker fired boilers such as those referred to at 
Hudson-avenue, cast-iron blocks are employed. 
At other points, inserts or facing of special alumina 
or silica carbide preparation are employed, although 
expensive, on account of their high softening 
temperature and therefore resistance to slag erosion. 
lhe blocks in these walls require careful fitting to the 
tubes and bedding with cement to ensure good 
It may be noted in passing that 
with high ash fusion temperatures slag accretions 
may considerably reduce the transmission to tubes 
or through refractories, and a to 
steered between conditions conducive to this on the 
one hand, and refractory erosion due to combination 
with fluid slag on the other. 


rating 


routeing passages 


transmission. 


course has be 


tem 


fuel 


referred above to combustion air 
it noted that pulverised 
a distinct advantage here. State Line 
520 deg. F. for the air 

combustion purposes, 


Having 
perature, 
has 
a temperature of 

the for 
whereas Mr. Bruce gives a limit of about 350 deg 
for air supply to stoker-fired boilers. 

We that Mr Bruce, 
pulverised fuel units of 500,000 Ib. 
in mind the possibility of obtaining 


may be 
hiring 
shows 


leaving heaters 


assume in advocating 
capacity, has 
more uniform 
supplies than is commonly the case, in order to 
ensure satisfactory operation. His boiler, he suggests, 
would be provided with the bin-and-feeder sy-tem of 
fuel supply. Generally 
that the unit system presented advantages. Mr. 
Bruce admits its merits, but holds the bin-and- 
feeder system to be superior. Trenton Channel is 
in example of a large scale central supply system. 
On the other hand, State Line, built later, is on 
the unit system, and we believe that the weight of 
has latterly inclined to this. In con 
of this Mr. l. V. Robinson’s review of 
recent progress published in the January Journal 
of the Institution of Electrical Engineers may be 
referred to. The bin-and-feeder system is in fact 
1 compromise between the central and unit systems, 
ind involves, in addition to the mill, the use of a 
bin and feeder system for each boiler. This unavoid- 
ably entails extra room and greater height, with 
increased first cost for these reasons and because of 
the additional plant. Against this must be set the 
yreater insurance against interruption by break- 
down of the milling plant, a feature, it 
obvious, of the central system. Among the claims 
made for the bin-and-feeder method is that the 
system lends itself well to fuel drving by bled flue 
gus, without diluting the oxygen supply to the 
boilers ; that the burners can be operated without 
regard to milling conditions ; and that the system 
is suitable for a very simple form of automati 
control. Control is, however, quite satisfactorily 
accomplished in many unit plants, while drying 
by air supplied by a flue gas heater and carried 
direct into the furnace probably offsets flue gas 
drying. The chief factors therefore seem to be the 
relative flexibility of milling and firing conditions 
the two methods. Against claims in this direx 
for the bin-and-feeder system must set 
the higher capital cost due to additional plant and 
room. It is difficult to with available data, 


we have been of opinion 


opinion 
tirmation 


also, is 


‘ 
of 


thon be 


say 


how these would balance out, but it seems probable | 


from the popularity of the unit system in the United 
“tates, where reliability is certainly given careful 
consideration, that construction has now been 
reduced to standards sufficiently satisfactory for 
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reliance to be felt in such plant, and advantage to| 
be taken of its lower first cost. 

As regards flexibility there is something to be} 
said for the bin-and-feeder system owing to the | 
difficulty of obtaining a uniformly fine product with | 
mills running at varying speeds. This, however, | 
is met by keeping the mills running at their normal 
speed and varying the supply fed to them, as at| 
State Line. Although this at times involve | 
some waste of power, within the ordinary fluctua- 
tions covered by automatic control this loss pro- 
bably does not amount to much, while for larger 
changes the situation can be met by cutting out| 
completely certain burners and their repective mills. | 
On the whole, therefore, we would like to have more | 
evidence than is given in Mr. Bruce’s paper before | 
deciding upon the superiority of the system he | 


may 


advocates 

The paper to which have thus repeatedly 
referred in the foregoing is indeed an admirable one. 
It is an unbiased review from the user’s standpoint, 
and presents a great quantity of data derived from 
first-hand operating experience. It covers many 
more points and aspects of a large subject than we 
have been able to touch upon, and we have only 
one complaint to make in connection with it. It is 
difficult to understand why such a_ mechanical | 
subject, the paper containing nothing whatever | 
relating to electricity, should not have come before | 
the Institution of Mechanical Engineers, as repre- 
senting the branch of the profession and industry 
most interested in steam generation per se. It is| 
claimed that the large boiler has been developed | 
altogether for electricity supply purposes, which | 
may be partly the case, but it does not alter the | 
fact that boiler design and construction remain the 
mechanical engineers’ job, and that for this to} 
progress satisfactorily advantage must be taken | 
of operating experience. It is to be noted that 
of the specific references given by Mr. Bruce, at the 
close of his paper, by far the majority relate to the 
Proceedings of concerned directly with 
mechanical engineers, as, for instance, the American 
Society of Mechanical Engineers, and it is difficult 
to understand why the body most directly repre- 
sentative among us of this branch of steam engineer- 
ing should fail to receive support which is s« 
obviously its due, from the operating side. 
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INVESTIGATIONS IN CONNECTION 
WITH THE LOSS OF THE R101. | 
Tue Report of the R 101 Inquiry, which was | 
the subject of a leading article in our issue of | 
April 10, 1931, refers, somewhat briefly in its 
concluding paragraphs, but at greater length in an 








. . . . | 
appendix prepared by Professor Inglis, to a series 


of experiments and calculations carried out at the 
National Physical Laboratory at the request of the 
Court of Inquiry. It may recalled that the | 
unanimous conclusion of the based on | 
evidence and supported by expert opinion, was 
that the immediate cause of the disaster, whatever 
may have been the predisposing circumstances, was 
leakage culminating in a substantial loss of gas from | 
one or more of the bags in the fore part of the air- | 
ship. From the available evidence it was further 
possi ble to reconstruct, within fairly close limits, 
the attitude and course of the ship during the 
minute or two prior to the crash. With regard, 
however, to such contributory influences as bad 
weather and navigational manceuvres, the uncer- | 
tainty of the data admitted of considerable variation | 
over a range of reasonable supposition. On this 
account, some examination of the probable behaviour 
of the airship under different conditions suggested 


be 


assessors, 





by the facts adduced during the Inquiry was 
manifestly desirable. For, if it could have been | 
said that, on the assumptions which the Court | 


was prepared to make, the flight path could not | 
have been such as it actually was, there would | 
have been ground for mistrusting the conclusions | 
at which the Court was prepared to arrive. Accord- | 
ingly, after the public sittings of the Court of Inquiry 
were closed, the National Physical Laboratory was | 
asked to make a series of calculations for the purpose 
of ascertaining what would be the theoretical | 
movement of the R 101 on various assumptions as | 
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turbances and other factors which might suggest 


themselves in the course of the work. Theaero 
dynamic data on which these calculations were 
based were provided by wind-tunnel tests on a 
specially constructed model of the airship. Th 
results of these investigations, communicated to 
the Court for consideration prior to the issue of its 
Report, have since been published in two related 
reports* which, apart from their particular applica- 
tion to R101, present features of general aero. 
nautical interest. 

For a proper appreciation of the necessity for 
new model tests at so late a stage it must be borne 
in mind that the R 101 on her last flight differed in 
several material respects from the design originally 
evolved, in 1926, with the aid of preliminary wind 
tunnel experiments to determine the aerodynamic 
characteristics of alternative forms of hull, fins and 
control surfaces. In the first place, therefore, the 
new model, to a linear scale of 1/217, was fitted 
with power cars and control cabin, the design of 
which had not been completed at the time when the 
earlier experiments were conducted. Further, it 
had been found necessary, in constructing the air- 
ship, to place reefing girders between the main 
longitudinals, so that the transverse section of the 
later model was a 30-sided polygon, as compared 
with the 15 sides of the original. In the third place, 
the fins of R101 differed from those originally 
tested in respect of outline, of relative position of 
fin and control surface, and of the presence of a 
gap—detrimental to control efficiency—along the 
hinge between fins and controls. As regards this 
last feature, it may be said at once that whilst some 
decrease of control efficiency was observed in the 
later model, the control provided was nevertheless 
adequate. Finally, due to the presence of an addi 
tional 45 ft. bay which, it will be remembered, was 
added to the airship in August, 1930, to increase 
her lift for the India flight, the fineness ratio, 
originally 5-5, was increased in the new model to 
5-9. 

The major portion of R. & M. No. 1,400 deals with 
the wind-tunnel measurements from which the lift, 
drag, and pitching moment of R 101, at any speed 
relative to the air, have been computed over a 
sufficiently wide range of pitch angle and elevator 
movement. For comparison with the original 
15-sided hull, a few additional experiments were 
made with the cars removed, from which it appeared 
that the later shape was subject, at the higher 
angles of yaw or pitch, to smaller lateral force 
coefficients and greater moment coefficients than 
the original. Also, as has been mentioned, the 


| efficiencies of fins and control surfaces were generally 


somewhat inferior to those of the earlier design 
Despite these modifications—to some extent, 
indeed, on account of them—R 101 in its final form 
was found to be adequately stable about probable 
equilibrium positions ; but in this connection it is 
necessary to emphasise that the accepted flight 
path of the airship immediately prior to the disaster 
presupposes a state of unequilibrium, in relation to 
which the mathematically computed stability 
criterion ceases to have any significance. 

With regard to the details of the airship’s final 
movements, it will be remembered that, in the view 
of the Court of Inquiry, the vessel first dropped her 
nose and descended at a noticeably steep angle, 
during about half a minute, before she was brought 
back to an approximately horizontal position by 
the use of up-elevator. In this attitude she con- 
tinued for a few seconds, but failed to raise her 
nose, and orders were given to reduce speed. Finally, 
she suddenly dived steeply for the last time and 


| gently grounded at an angle of at least 15 deg. down 
| by the nose. 


Examination of the wreckage re 
vealed that at the time of the crash the elevator 
control wheel was set for full ‘ up-elevator,” whilst 
the rudder was practically straight. The time 
occupied by these movements was estimated at 
between one and two minutes, and the total loss of 
height at about 1,200 ft. 


* Reports and Memoranda of the Aeronautical Research 
Committee, No. 1,400, Experiments on a Model of t 
Airship R. 101, by R. Jones and A. H. Bell. (Price 1s. 94 
net.) No. 1,401. Zhe Motion of R. 101 under Ceriam 
Assumed Conditions, by D. H. Williams and A. & 
Collar. (Price ls. 3d. net.) Published by H.M. Stationery 


to gas leakage, elevator setting, atmospheric dis- | Office 
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st From the wind tunnel test results, it was at NOTES. 
o- once apparent that a descent was inevitable if the Wastes Gueser on cum Ramo. Govru Avera 
os airship became nose heavy owing to a considerable nfo gear ove f CA. 
a loss from the forward gas bags. Attention was, THE municipalities of the Witwatersrand and the 
1e consequently, first directed to such leakage as a mines and railways in that district derive their 
0 likely cause of the disaster, and it was anticipated supplies of water from the Vaal River, distant some 
is that the local heaviness would result in a nose- 35 miles from Johannesburg, and from boreholes 
‘ down descent. Mathematical analysis showed, and wells in the Klip River valley. The water- 
a however, that although heaviness at the nose might supply undertaking is administered by the Rand 
)- cause the ship to dive, a moderate degree of up- Water Board, and the area under the jurisdiction 
elevator would always effect recovery from the of the Board is 441 square miles. The population, 
e nose-down attitude and the ship would descend both European and Non-European, within | the 
e on an inclined path, tail down. Similar motion, limits of the supply is about 675,000. The 26th 
n but now involving a serious loss of height, would annual report of the Board shows that the total 
) ensue if the dive were accentuated by assuming the | @U@ntity of water raised, during the year ending 
| ship to encounter a gust of wind with a slight March 31, 1931, was 6,447,000,000 gallons, which 
c downward component. In these cases, the pre- represents an increase of 556,000,000 gallons over 
d dominent aerodynamic effect is the air pressure that raised during the provious year. Of the quan- 
e on the underside of the bow which, acting upwards, tity of water made available, 58-29 per cent. was 
d due to the descent, and with little or no assistance taken from the Vaal River impounding reservoir, 
f from the elevators, overbalances the negative 30-15 per cent. from wells at Zuurbekom, and 
e pitching moment produced by the deflation of a 1} "56 from boreholes at Zwartkopjes, both of which 
t forward gas bag. - caer _ > — ae ng. a nara be 
The ; 3 alll ard’s reticulation system extends from Rand- 
The important conclusion being established that fontein in the west, to Springs in the east Rand, 


A heaviness, whether general or local, could not, by : 3 . - - 

P — . . ..” |a distance of some 50 miles. There are in service 
itself, account for the final flight path of the airship,|,., _. “anne ann ual 

j : : an “ep ve : 286 miles of pipelines, made up of 262 miles of 
other contributory causes were accordingly studied, P oe : @ : 

“ . bape , pumping and gravitation mains and 24 miles of 

, the curves of descent in a vertical plane being . ; a 

Vv : ; ’ nap . . collecting mains from boreholes and wells. These 
derived by the method of step-by-step integration |. |. - : . 

{ SR . a Fie, pipelines consist mainly of welded and riveted steel 
of the equations of motion. The various com- . 


otal 7” : yipes, but in recent years, extended use has been 
, binations of assumed conditions governing the st of reinforced-concrete pipes manufactured 
; descent were determined in consultation with], ~ a “aang ipa 
4 Professor Inglis and Professor Bairstow, acting bocally - The largest diameter of yige in service & 
' hee the Geusd of Bunnies, the cuits ebtatent fe 36 in. in internal diameter. A point of interest is 
' Resend selon te _plberese: tir : in ane that a line of wrought-iron pipes, brought into use 
: any particular case often suggesting the conditions |; 1898 in the Zuurbekom area is still giving satis- 
to be assumed in the succeeding one. Along such Sacto eeuvice, A tumiee of sian tal 
‘ lines the investigation proceeded tentatively, taking pvenaene les Teeny Aempeser ag ater poor Ar 
— . = . . > SS « . / a 
. pe ~~ yt oy of — probable factors, tion system during the year under review. Among 
such as increased drag (due for example, to the Ms “a. “ie ie 
: , 1s ye a these may be mentioned the duplicating of the 
envelope being torn), reduction of thrust (due to] 4. - sas : . r 
) the engines being shut down), loss of ballast, and 33-in. pipeline from the intake station on the Vaal 
° ‘ . ’ ‘ Ld ive » Tereenioi i i ati 
o dememeeh axamnment tn @ aneh af abel. fom River to the Vereeniging main pumping station 
, F yeh, . 1... | close by, involving the laying of 5,366 ft. of 33-in. 
tually, when all these factors were combined with diecten chak cat miele Glee to 
general heaviness and loss and leakage of gas,|_ ‘ : ; : wcll, were 
| curves of descent were c ted in close accordance several cases, the main supplying various townships 
| he a pc Nt - In ms “4 nine have been removed and larger ones put down, this 
ae ae Se Gane Sy ae SR, See Ses procedure, naturally, being dictated by increased 
details being roughly as follows: From the first ‘ : ss a , 
liv ; . demands for water. Extensions, commenced some 
dive, produced by forward heaviness associated tom emp aml ceuieted oat aah tte antl 
. =e ‘ and completed an (0 service 
| with a downward wind current, the airship recovers cin "eum shee perms ees These 
to a horizontal keel by having the elevators fully | . a MA prea ? ee 
raised. At this stage, the height lost being 800 Pad included extensions to the pumping plant at 
1,000 ft.. ballast i “wd rt itl apne ese, . nc i Zwartkopjes pumping station, pre-sedimentation 
sheneen: te sirship pitche Sonar tar Ghana tanks and water-cooling sprays at Vereeniging 
ond des 7 PP : Me, pumping station, and booster pumps at Leeuwpoort 
and descends with rapidly increasing steepness. a 7 
. reservoir in the East Rand. 





Turkey. The British Government display was 
organised by the Department of Overseas Trade 
and, we understand that the results are considered 
highly satisfactory. We need hardly add that we 
hope now a start has been made, British engineering 
will take more active steps than in the past to show 
their competitors of what they are capable. That 
to do so would be worth while, is evident from the 
statement that while most of the enquiries and orders 
for the smaller machines were of German origin, 
those for the larger plant came from almost every 
country in the world. 


Roap anp Rat. 

As we recorded on March 25, the Minister of 
Transport recently appointed a committee, con- 
sisting of the managers of the four railway groups 
and of four representatives of large transport organi- 
sations, with an independent chairman, to “ investi- 
gate the facts relating to the total cost of the 
highway system (including the regulation of traffic), 
the incidence of these costs, and the contributions 
of the different classes of users of mechanically 
propelled vehicles.” Within 24 hours, however, 
protests against the constitution of the committee 
and its terms of reference were made, and, as a 
result, Mr. Pybus met representatives from the 
Association of Local Authorities on April 1. The 
outcome is that he has amended the opening clause 
of the reference to read: “ From the point of view 
of establishing what would be a fair basis of compe 
tition and division of function between rail and 
road transport of goods, and for the purpose of 
furnishing advice and information, upon which the 
Minister of Transport will invite the views of the 
highways authorities and other interests concerned, 
to consider the facts relating to the incidence of 
highway costs in relation to the contributions of the 
different classes of mechanically propelled vehicles.” 
It will therefore be seen that whatever else they do, 
the committee must listen to the views of the high- 
way authorities. They would probably have done 
so in any case, but perhaps it is as well there should 
be no doubt about it. It is also anmounced that 
Sir Arthur Salter, late director of the Economic and 
Financial Section of the League of Nations, has 
been appointed chairman of the committee, a step 


which emphasises the view we expressed a month 
ago that the matter was almost entirely one of 
accountancy. We may be allowed one further 
comment. The composition of the committee is 
another example of the unfortunate tendency, which 
has recently become too common, of appointing 
witnesses, and even plaintiffs and defendants, to 
judicial positions. What would be said if the 


In the three principal cases considered, the ship a ‘ motor bandit and the police constable who captured 
loses 1,200 ft. to 1,400 ft. of height in a horizontal Tue Lerezie Fair. him were given seats on the bench at the trial ? 


distance of between 2,000 ft. and 3,000 ft., the time} At the best of times the direct effects of a trada| Yet a committee composed, with the exception of 
ecupied by the whole mancuvre being from 90 | exhibition on the fortunes of the participating firms| the chairman, of interests which will be directly 
sec. to 120 sec. The additional assumption of | are difficult to estimate, and the indirect influences, | affected by any recommendations that are made is 
two tons of gas, trapped in the hull and moving | which undoubtedly exist, are a matter for specula-| now so usual that this particular example will 
up to the tail during the first dive, induces a slightly | tion and for estimate, which depends to a large] probably pass without criticism. In such a case the 
steeper dive and a more rapid descent, but makes | extent on the mental state of those making them. | proper position of the railways and of the road users, 
little change in the main features of the flight path. | It is, therefore, not surprising to find that the in-| like that of the highways authorities, is in the 
As a check on these results, a case was worked out | tense industrial depression, through which Germany, | witness’s chair, not at the committee’s table. 


- identical conditions of gross heaviness, atmos- | in common with other nations, is now passing should 
aon disturbance, and elevator movements, | have caused some falling-off in the numbers both of 
which showed very strikingly that had the airship | those exhibiting and those visiting the recent Leipzig 


Concrete Roap Construction. 
The rapid extension in the vse of concrete as a 


been ‘undamaged and in trim, she would have | Fair. As we have pointed out in dealing with the | road material in this country is brought out in a 
€xperienced no more than a normal oscillation. machine tools, which form by far the most important | report issued in March by The British Portland 


In appraising the general validity of such mathe-|of the engineering exhibits, technical progress, 


matical investigations as these described above, one | though continuing, has received a check, and design | Westminster, S.W.1. 
entitled ‘“‘Concrete Road Construction in the 


British Isles,” it appears that the total mileage, 
equivalent to a 20-ft. road, laid down in 1931 was 
445, bringing the total up to 1,540, as compared 
with totals of 1,095 in 1930, 798 in 1929, and 182 in 


must bear in mind that, from more than one point | is undoubtedly being affected by economic condi- 
of view, and notably in respect of possible scale| tions. The same is also true of other branches of 
effect as between the aerodynamic characteristics | the Technical Fair, the electrical section being per- 
of the model and full-scale airships, some of the | haps the only one which showed no sign of depres- 
data on which the computations depend can be|sion. The erection of trade barriers and banking, 


accepted only with a measure of_ reserve. | and other restrictions, also had the reverse of a tonic | 1926. 


Qualitatively, however, the results are likely to be | effect and, in face of all these obstacles, it is, there-| 1 


fairly close to the truth, and the final, acceptable | fore, satisfactory to learn that the amount of busi- | in foreign countries. 
in terms of an equivalent 20-ft. road, the figures 


were 9,231 for the United States, 25 for France, 
39 for Germany, 34 for Belgium, and 5 for Italy. 
As indicating the reliability of concrete for road 
making, particulars are given in the report of a 
number of early English roads in this material, and 
it is stated that among the earliest, Canmore-street, 
Dunfermline, laid in 1916, is still in good condition. 
The same remark applies to the Dock-road, Tilbury, 


curves of descent probably tend, if anything, to} ness done in many cases exceeded the most opti- 
underestimate the effects of a deflated gas-bag.| mistic predictions. The number of exhibitors was 
Thus, the general conclusion remains that the} 7,622, or 15 per cent. less than in 1931. It is 
causes which led directly to the wreck of the R.101 significant, however, that 1,091 of these were 
were loss of gas from the torward part of the ship, | foreign firms, a result which goes to show that 
combined with a down gust and probably increased | Leipzig is assuming an international, rather than a 
drag. It is a conclusion which the Court of Inquiry, | purely German, complexion. As before, Austria, 
by its own course of reasoning, was prepared to| Russia, Czecho-Slovakia, Spain, Italy and France 
‘firm, whilst it is also consistent with the facts staged collective exhibits, and these were joined 








Cement Association, Limited, 20, Dartmouth-street, 


From this report, which is 


It is interesting to compare the figure for 
931 with the corresponding mileages laid down 
Again expressing the mileage 





ind assumptions which may reasonably be made. ‘for the first time by Great Britain, Canada and 





laid in 1917, St. Mark’s-road, Chester, laid in 1912, 
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and Grange-road, Middlesbrough, laid in 1922.|a rotating chuck and the load was applied to the 
The 445 miles laid down in 1931 was made up of| bronze bush through a non-rotating anti-friction 
188-7 miles of one-course roadway, and 256-3 miles| bearing. The frictional torque on the bush was 
of two-course roadway. The former preponderates | measured by means of a lever and spring balance 
in the London area due to the fact that the wearing | arrangement. It was, of course, necessary to make 
of good, clean crushed ballast has enabled engineers | a small allowance for the static friction of the anti- 
to accept this material in the south for all roads|friction bearing. The coefficient of friction was 
other than those carrying heavy traffic, where | thus given by the ratio of the frictional force at the 
granite or other harder stone is still preferred. In| bearing surface to the dead load. Oil was gravity- 
the north-west, good stone is obtainable locally, | fed to the unloaded side of the bearing and tempera- 
and one-course works is adopted as much as two lture measurements made by inserting a thermo- 
course. The compilers of the report state that the | couple through a drilled hole in the bush. The 
adoption of a single course, whenever the price of | temperature-viscosity relation of the lubricant | 
suitable material permits it, appears preferable | had been determined in a standard viscometer. 

as the tendency to use too much water in the top| The results are shown in Fig. 2. The right-hand 
course is avoided. As regards the design of the roads, | portion of the curve corresponds with film lubrication 
49 miles were constructed in 1931 on the continuous ZN 





| ZN . . 

ot and, as —— decreases, the oil film becomes thinner, 
system, 77 miles on the alternate-bay system, and _ tt aed , 
319 miles on the expansions joint system. It is and the coefficient decreases. The left-hand portion 
stated in the report that except for the northern of the curve, in which the coefficient increases 
rapidly, corresponds with actual contact of surface 
irregularities and with conditions of boundary 


counties, where temperature and climatic conditions 
are particularly favourable, the continuous method . 
of construction is practically obsolete ; 395 miles ||ubrication. The value of = corresponding to the 


of roadway out of the total of 445 for 1931 was . : . : : 
selafion ed, very little unreinforee 1 aon bein minimum in curves of this kind is therefore of great | 


: importance, since it expresses the limiting relation | 
carried out in the Home Counties. In the north- |'™P° pearget pe . a 
between pressure, speed and oil viscosity at which 
western counties, however, considerable areas of . the 
; abrasion may begin. For example, in the curve 
road have been laid without reinforcement in the : ZN 
past two years. of Fig. 2 this critical value of $ is about 100, 
so that if P — 100 1b. per square inch and N 1,000 


THE CONTROL OF BEARING TEM-|r.-p-m.. then the minimum permissible viscosity 
PERATURE IN HIGH - SPEED| Would be 10 c.p. The bearing used in this experi- 





PETROL ENGINES. | ment be is not ae: id wee, however, so _— 
By C. G. Wrettams, M.Se., A.M.L.A.E. | the critical value of p was higher than that which 
THERE has been, of late, an increased interest in would usually oceur in practice. Other investiga- 
oil coolers for both private and commercial motor | tors have shown that the critical value of =| 


vehicles, a trend largely the result of higher and more 
sustained engine speeds. The position can be stated ow 
simply as follows: The frictional heat generated in a Since the critical value of 2 - defines the limiting 
bearing increases rapidly with the speed, resulting | ; 

in a corresponding thinning of the oil, and this atten- 


|is more usually of the order of 30.* 


conditions of operation which, if transgressed, initiate 
uated film of oil } in I i} ‘ th |failure of a bearing, it is analogous to the fatigue 
ater ot o 1s, ig-er arings, t« | : owe *6 99 
srene bares ) Wi™ | limit in machine design. The “factor of safety 


sti ‘rtia forces r crease ¢ > 2 are | : : 
snd inertia a which increase as the square | of a bearing would then be the ratio of the actual 
of the speed. The tendency for the oil film to 


break, and for abrasion and failure to occur, is there- | value of af under operating conditions to the 


fore accentuated in two directions by high engine "aN 
speeds. In addition, it has been found that there | critical value of Pp 
is a decrease in the hardness of Babbitt metals with | : ZN 
increasing temperature.* There are other advan Conditions conducive to low values of Pp 


tages which experience has shown may be claimed | and ther fore to bearing failure, are low viscosity, 
on behalf of oil cooling. Thus, lowered oil tempera- | low speed, and high pressure. High speeds, per se, 
tures reduce the rate of deterioration of oil by | tend to maintain fluid film lubrication. This was 
oxidation, &c., so that oil requires changing less | illustrated by running the bearing shown in Fig. 1 | 
frequently.t Oil consumption is reduced owing jat high speed and high load. The oil became hot, 
to a more viscous oil film on the cylinder walls and | thereby reducing the viscosity Z, and tending to 
in the big-end bearings, and there is therefore al Y 


corres p ynding reduction In ¢ irbonisation. Again, | : i - : 
oil cooling enables a lighter oil to be used, the cooler of failure ow ing to the high value of N. Immediately 


preventing the oil from becoming too thin under the speed ves reduced, however, the bearing seized, 


ZN . 
reduce = but the bearing showed no signs 


. ; ZN . — 
severe operating conditions, with the following | the value of _ having fallen below the permissible 


| 
advantages : “asier starting; ore ji “diate | , _— , . 
di sstution ; ' r : Seeaie : orf - eo “ llimit. This experiment shows that high-speed | 
s ( ) « oOo | Ys aces : eC ced | . 
carbonisation lowered friction when w one |operation should not be allowed to reduce the oil 
mis on: ( ‘re et e t g . sé 
up, particularly with sleeve-valve engit nd th | viscosity to a value which might cause failure upon 
» i sieeve-vi eengines; am 1¢€ “ y 
it” ja sudden reduction of speed at full load. For 
possibility of using a single oil throughout the year. | 
The most obvious methods of reducing bearing | example, calculation shows that the average pressure 
temperatures ir iutomobile engines are to lower the jo the pp load 1 — of . certain oe 
temperature of the oil supply and to increase the —— . = ‘ib alts wi 4% pe spies ~ 
rate of oil circulation. The research discussed |*?*™ SR SAS BOF AENATD ET OE TP BED. 
, . 1 ¢ a . | y ZN ? 
in the following pages was undertaken with the |a critical value of 5 of 30 be assumed, then the | 
| 
| 
} 


object of determining the effectiveness of these | minimum permissible oil viscosity at 3,000 r.p.m. | 


methods, and, as a practical result of the investi- | P 676 x 30 
gation, a new method was developed of controlling | would be Z 30 N 3 000 6°76 c.p. 
the oil-sump temperature. | If the engine were operated under these conditions | 


» 23 ’ ; ; 

Possibly the sit iplest and most illuminating | and the speed suddenly reduced to 600 r.p.m., full 
method of explaining the influence of the variables | 1. with olincttinen tien. tm inal ZN _ ld 
involved is to express the coefficient of friction of a load, without allowing the ol oO cool, a wou 


lubricated bearing as a function of the non-dimen- 6-76 x 600 


| be reduced to yy 15-4, which is consi- 
derably less than the assumed minimum permissible 
N = revolutions per minute, and P = bearing pres- wstinn of ZN, ;, 30. 
sures in lb. persq.in. The form of this relationship P Sas" ’ 
was obtained with an experimental bearing arranged failure, would therefore occur. Consideration of the 
as shown in Fig. 1 on the opposite page. maximum permissible oil temperature should there- 

The journal was a case-hardened pin held in | fore not be based exclusively on conditions existing 

emetic i —_______. | at high engine speeds. 
C. Upthegrove, Am. Soc. for Testing Materials, - ———_———$— 

March, 1930 | * S A. MeKee, Mechanical Engineering, December, 


+ G. Arditti Comptes Rendus, April 20, 1931, page 944 1927, page 1,335. 


ZN , : . 
sional group 5 where Z viscosity centipoises, 


Abrasion, and possible 


> 





de 


|forces increase with the square of the speed, they 
| predominate at high engine speeds and effect a 
‘ 


. . won 
corresponding reduction in =} 
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On the other hand, bearing failure can, of course. 
occur at sustained high speeds, and this is due, 
apart from stoppage of oil ducts, &c., to the fact that 
the oil viscosity Z usually decreases more rapidly 
than the speed N increases, the net result being a 


crease of 2 In addition, since 


P 


The object of this research was originally 
| mine the effect of speed on big-end temperature and 


inertia 


to deter- 


the extent to which this temperature could be lowered 


by reducing the temperature of the oil supply or by 


increasing the rate of oil circulation. 


It is clear 


that theory would suffice to predict the influence of 


|these variables if it could be assumed that the 


frictional heat generated in a bearing is entirely dis- 
sipated by the oil. The following experiments show, 
however, that this assumption is usually unjustified, 
because a considerable portion of the frictional 


| heat is dissipated by convection to the surrounding 
jatmosphere, particularly from big-end 


bearings 


which are in rapid movement relative to the sur- 
rounding atmosphere. 


Part I. 


Experimental Procedure.—Experiment 


S were 


carried out on the machine shown in Fig. 3. This 
machine was essentially a dummy engine which 
could be motored at various speeds, the big-end 


| being subjected to calculable inertia loads. The 


portion of the mass of the connecting rod which 
could be considered as concentrated at the big-end 


| was 0-651 lb., and this mass gave rise to a centrifugal 


force of constant magnitude. To this force was 


compounded the variable force, acting along the 
connecting-rod, caused by the inertia of the mass 


|of the piston and small end of the connecting rod. 


This combined mass was 1-373 lb. By graphical 


analysis the mean bearing pressures at various speeds 
were found to be 350, 600, 1,215 and 2,150 Ib. per 
square inch at 1,220, 2,050, 3,000 and 4,000 r.p.m., 
respectively. These figures were used in ca 


the values of 


ZN. 


Oil was supplied, 


leulating 


usually 


by means of the electrically-driven gear pump 


| shown in Fig. 3, to a drilled passage in the crankshaft, 
| the oil escaping from the sides of the big-end on to 


the cylinder walls, &c. When pump feed was 


|employed, the rate of oil flow was determined by 
| collecting oil from the crankcase drain-plug over a 
| measured interval of time. With gravity 


feed, oil 


was supplied from a calibrated flask directly to the 


|crankshaft. Measurements were made o 


f the oil 


inlet temperature, which could be controlled by 
heating or cooling the supply tank. Several attempts 
were made to measure the temperature of the 
big-end bearing by inserting a thermo-couple through 
a drilled hole in the big-end, the leads being fastened 
to the connecting rod and passing out through the 


cylinder head. 
occurred, 


Fracture of these leads invariably 
however, owing to their inability to 


withstand rapid and severe flexing at high speeds. 
The method finally adopted was to drill a hole 
in the big-end, as shown in Fig. 4, so that a thermo- 
couple could be inserted immediately after stopping 
the machine. The time taken to stop the 
remove the cover from the crankcase and insert 
the couple was about 15 sec., and cooling tests, 
the results of which were extrapolated to zero time, 
showed that the drop in temperature during that 


machine, 


time was negligible (less than } deg. C.). This 


experimental procedure was therefore similar to 
that adopted by Professor A. H. Gibson* in his 
measurements of piston temperature. wu 
ments were made of the temperature of the air In 
the crankcase by means of a thermometer shielded 
from any impingement of particles of oil spray- 
This temperature could be controlled by circulating 
air through the crankcase, the air being passed, u 


required, through an electric heater. 


Measure- 


Preliminary 


tests showed that it was necessary to run the machiné 
for 20 minutes, under steady conditions, before 
taking a reading. 
Experimental Results.—In Fig. 5 is shown the 
big-end temperature plotted against the temperature 


* Inst. Mech. Eng., Jan., 1926. 


| . . . vw) 
of the air in the crankcase for speeds of 1,00". 
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9 ~ 2 i 7 Ww , .— waa . 
2,000, 3,000, and 4,000 r.p.m. The oil flow was | was a very rapid decrease in —> as the speed in- 
extremely small, viz., 2 c.c. per minute, but no| $ P : 

trouble was experienced during sustained operation, | creased ; for example, with a crankcase air tempera- 
even at 4,000 r.p.m., though piston lubrication was, | ture of 40 deg. C., fell from 510 at 2,000 r.p.m. 
of course, inadequate. In these tests the amount | E 
of heat carried away by the oil was negligible, so | ZN 
that practically the entire heat generated was | argument, a critical - Pp of 30, it follows that 
dissipated from the big-end and crank webs by | doubling the speed lowered the “factor of safety ” 
conduction and convection to the crankcase air. from 17 to 2 
This 1s intelligible when it ~ realised that the big-end | gir temperature from 65 to 40 deg. C. at 3,000 r.p.m 
in this machine moves with a speed of 45 m.p.h.| zn 
at 4,000 r.p.m. Over the range studied in Fig. 5, | p~ 


to 60 at 4,000 r.p.m. Assuming, for the sake of 


} 
| 
| 
i 








Also, by reducing the crankcase 


was increased from 60 to 240, thereby raising 





| 

|tends to oppose the reduction in temperature. 
|It is obvious from Figs. 8 and 9 that, within 
the limits of these experiments, a reduction in 
| crankcase air temperature was more effective than 
| the same reduction in oil-inlet temperature. The 
dotted curves in Figs. 8 and 9 were obtained by 
cross-plotting, and indicate the effect on big-end 

















it is clear that the big-end temperature was a linear | the factor of safety from 2 to 8. Fia.3. 
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soot: 10. | In the above experiments, the oil flow was 

| Oil - 20 ce. per Min. | negligible from the standpoint of heat dissipation. 

\ | | 'The results of experiments on the influence of rate 

600 t + | of oil flow and of oil inlet temperature are shown 

‘\ Grankease Air & | in Figs. 8 and. 9. The speed was constant, at 3,000 

Ne ae Goes S. Fig.i/ r.p.m., and readings were 

= . : 2S” RFM3O00 Oil Temp.- 22Deg. taken over a range of oil- 

& Grankea: Ar : ee VIC, inle ; “i 1s 

DN i deed — 63-6 C\Crankcase Aw inlet temperatures for 

. E ee : three different crankcase 
200}—___ x50 pa = 42,5 C\Grankoase Air . pray 

Oil Inlet IN x — air temperatures. In Fig. 

fooled \ | — Pst " 20°C \Crankcase Aw 8, the oil flow was 20 c.c. 

0 ——- S30! oa per minute (0-042 Ib. per 


minute), and in Fig. 9, 
160 c.c. per minute (0-336 
function of the crankcase air temperature, an increase ; lb. per minute). These graphs show that there 
of 10 deg. C. in the crankcase air temperature result- | Wa5 a steady increase in big-end temperature with 
ing in an increase of approximately 7} deg. C. in | creasing oil-inlet temperature, the increase natu- 
the big-end temperature, at all speeds. The relative | Tally being more rapid with the higher rate of oil 
positions of the straight lines in Fig. 5 illustrate | flow. Thus, with oil flows of 20 and 160 c.c. per 
the effect of speed on the big-end temperature. | minute, the increases in big-end temperature for a 
Thus, with a crankcase air temperature of 40 deg. C., | rise of 10 deg. C. in the oil-inlet temperature were 
the big-end temperature was 40 deg. C. at 1,000 | about 1 and 4 deg. C., respectively. Hence, be- 
'.p.m., and 67 deg. C. at 4,000 r.p.m. The real} Cause an oil cooler decreases the temperature of 


0 20 40 w 80 
sex) Temperature, Degrees Centigrade Oud, cc. per Min “ENGINEERING 


importance of the influence of crankcase air tempera- | the oil supplied to the bearings of an automobile 
engine by, say, 30 deg. C., it does not follow that 


ture on big-end temperature is shown by plotting =* 


against speed for different crankcase temperatures, 
Z being obtained from the known temperature- 
viscosity graph of the lubricant, Fig. 6, while P is 
the mean bearing pressure. Fig. 7 shows that there 


the big-end temperature will also be reduced by 30 
deg. C. This is because, firstly, dissipation of heat 
is only partly dependent on oil circulation, and, 
secondly, a reduction in big-end temperature is 





accompanied by an increase in oil viscosity which 


temperature of equal reductions in both oil-inlet 
and crankcase-air temperatures. The cooling 
would obviously be very effective, a 10 deg. C. 
reduction in these temperatures lowering the big-end 
temperature by 8 deg. C. (Fig. 8), while with the 
high rate of oil flow (Fig. 9) the reduction would 
be nearly 10 deg. C. The effect of various methods 
of lowering the big-end temperature, expressed in 
terms of the modulus . is shown in Fig. 10. 
It is assumed that the oil-inlet and crankcase-air™ 
temperatures were both initially 76°5 deg. C., 
corresponding with the right-hand portion of the 

ZN 
curve where Pr 
trate the effect of cooling (a) the oil inlet, (6) the 
crankcase air, and (c) both crankcase air and oil inlet. 
Tt is obvious that the effect of reducing the oil-inlet 
temperature was small, while the effect of an equal 
reduction in the temperature of the crankcase air 
was large. As already noted, the maximum effect 
was obtained by reducing both oil-inlet and crank- 
case-air temperatures. 

The effect of oil-inlet temperature depends, of 
course, on rate of oil flow, and in Fig. 11 the big-end 
temperature is shown plotted against rate of oil 
flow in cubic centimetres per minute. Three 
curves are given for different crankcase-air tempera- 
tures, the oil-inlet temperature being 22 deg. C., 
and the engine speed 3,000 r.p.m. throughout the 


- 50, and the three curves illus- 
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experiments. It is seen that increasing the rate of | A number of 2,000-kw. alternators were built for a 
oil flow effects a steady but small decrease in the | terminal pressure of 11,000 volts. _ 
big-end temperature ; for example, in order to lower Messrs. The General Electric Company, Limited, 
the temperature by 10 deg. C. it was necessary to London, supplied a third 37,500 kv.-a. tarbo-altemnator 
monen the off Gow Game 40 tn 069 on: Gan etiam. to the Hams Hall station of the Birmingham Corpora- 
— . wre . . I : tion and a 30,000 kv.-a. set to the Nechells station of 
The curves in Fig. 12 have been derived from Fig. 11, | the same body, while another 37,500 kv.-a. unit was 
ind illustrate the effect on big-end temperature of | manufactured for the Battersea Corporation. In the 
various relations between rate of oil flow and crank- | 4,000 kv.-a. 514 r.p.m. water-wheel alternator for 
shaft speed. An initial oil flow of 40 c.c. per minute | Pierre's Brook, Newfoundland, the poles, instead of 
being dove-tailed, are fitted into a rectangular groove in 
ture of 20 deg. C., were assumed. Three curves the magnet wheel and are secured by pins. All bending 
‘ stresses are thus avoided, while, in addition, the cost of 
ire given showing how the big-end temperature ied tire pee a rr 
— “Nox ; : ay machining is reduced and assembly is facilitated. 
varies with crankshaft speed when the oil flow is (a) Probably the most important turbo-alternators built 
constant, (4) proportional to the speed, and (c)| by Messrs. the Metropolitan-Vickers Electrical Com- 
proportional to the square of the speed. It is seen | pany, Trafford Park, Manchester, were the two 71,500 
that with conditions (a) and (b) there is an increase | kv.-a. sets for the Clarence Dock station of the Liverpool 
in big-end temperature with speed, while if the oil | Corporation, which we have already fully described. 
\ description of the two 25,000-kw. sets for the Monte- 
video station, which will ultimately have a capacity 
: “y.:. | Of 120,000 kw., has also been given in ENGINEERING, 
temperature at high crankshaft speeds. Phis while we have, in addition, dealt with the 35,000-kw. 
conclusion is based, however, on the assumption | ,, jits supplied to the Deptford West Station of the 
that a constant initial oil temperature of 20 deg. C.| London Power Company. The firm have now two| 
is maintained. It is obviously still necessary to | 40,000 kv.-a. turbo-alternators for the Victoria Falls 
dlissipate the heat generated, and this might neces- | Power Company in course of manufacture, while other 
itate the use of an oil cooler. sets turned out, or in progress, include two 31,250 kv.-a. 
units for Kyushu, Japan, and the 25,000 kv.-a. sets for 
the Yallourn and Bunnerong stations in Australia. 

As regards transformers, all the firms dealing with 
this class of plant have been active in supplying the 
to avoid an increase in big-end temperature with | jeods of the “ grid.” The transformers manufactured 
increasing engine speed. The experiments also call | for this purpose by Messrs. The British Thomson- 
attention to the possibility of the control of big-end | Houston Company comprised units aggregating 210,000 | 
temperature through control of the temperature | kv.-a. which were designed with a low flux density, so as 
of the crankease atmosphere. It is obvious, how-| to eliminate objectionable harmonics and to ensure 
ever, that an attempt to cool the oil by circulating freedom from noise. Two three-phase units with an 
\ir through the crankcase will affect the lubricant | ¢%?™' of 50 kv.-s., intended Sor connection to the 

. 32-kv. 8 hout intervening switches or fuses, were 

ind the operation of the engine in certain respects, | ae, Sees eae T line : ne Chae 
5 also supplied. Messrs. The English Electric Company | 

viz, in regard to oil consumption and rate of | manufactured grid transformers with outputs ranging | 
deterioration of oil. Experiments were therefore | from 40,000 kv.-a. to 10,000 kv.-a., and also supplied | 
carried out to determine the advantages and defects | units aggregating 20,000 kv.-a. to the South African | 
of this method of controlling the temperature of | Iron and Steel Company. Messrs. Ferranti, Limited. | 

Hollinwood, built three transformers which are believed 
to be the largest so far constructed in this country. | 
They have an output of 80,000 kv.-a. and are to be 
| installed in the Battersea station of the London Power 
ELECTRICAL ENGINEERING IN 1931. | Company. Messrs. The General Electric Company 

manufactured seven 10,000 kv.-a., 120-kv. transformers 

I~ our issue of January 8 last, on page 46, we gave | for export. These units are equipped with off-load tap- 
certain economic data which enabled the condition of changing switches, which are designed to withstand 
the electrical engineering industry during 1931 to be | 243 ky., as the system on which they will operate is 
sppreciated, and pointed out that, though a little | insulated from earth. Messrs. The Metropolitan- Vickers 
ground had to be yielded, a considerable measure of | Electrical Company introduced a distribution trans- 
progress had been maintained. It may be interesting | former known as the Transwitch, in which a transformer 
to amplify this statement by referring briefly to the | is combined with high- and low-tension switches and | 
work carried out by some of the leading British firms | fuses in a self-contained waterproof unit. 
during that twelve months, and to do this by dealing Undoubtedly the outstanding electrical events of | 
successively with the different classes of plant they | the year were, however, in the field of marine propul- 
produced, |sion. Messrs. The British Thomson-Houston Company 

As regards turbo-alternators, the outstanding units | supplied no less than 70,000 shaft horse-power of this | 
manufactured by Messrs. The British Thomson-Houston | class of plant, the vessels thus equipped including the 
Company, Limited, Rugby, were the two 67,200-kw. | Strathnaver and the Strathaird, of the Peninsular and 
sets for the Battersea power station of the London | Oriental Steam Navigation Company, and the Ranga- | 
Power Company. These are now in course of erection. | tira, of the Union Steamship Company of New Zealand. | 
One of the turbines for driving these sets was manufac- | Messrs. The General Electric Company similarly 
tured by Messrs. The British Thomson-Houston Com- | equipped the Monarch of Bermuda, to the order of | 
pany, the other being produced by Messrs. the | Messrs. Furness, Withy and Company, the prime | 
Metropolitan-Vickers Electrical Company, Limited, | movers on all four vessels being steam turbines. On | 
Manchester In each case the turbine is of the three- | a smaller scale, the Diesel-electric vessel Loch Fyne, 
cylinder type, and has been designed to operate | the electrical machinery on which was supplied by 
with steam at a pressure of 570 lb. per square inch | Messrs. The Metropolitan-Vickers Electrical Company, 
and a temperature of 850 deg. F. The former firm| formed an interesting departure; while another 
are also erecting a 50,000-kw. turbo-alternator in| Diesel-electric vessel, for which Messrs. The British 
the Ironbridge station of the West Midlands Joint |Thomson-Houston Company manufactured the plant, | 
Electricity Authority, which will be supplied with | was the oil tanker Permian, of the Atlantic Oil Shipping 
steam at a pressure of 375 Ib. per square inch and|Company. The same firm was responsible for the 
1 temperature of 750 deg. F., and are constructing | auxiliary generators on the Empress of Britain, and also 
two 75,000-kw. units for the Barking station of the | received orders for seven 1,300-kw. generators for the 
County of London Electric Supply Company, where | new Cunarder. 
the steam conditions are 600 lb. per square inch and During the year important developments took place 
800 deg. F. A further interesting set made by the | in the extension and consolidation of the current, voltage 
same firm is the 30,000-kw. three-cylinder turbo-| and rupturing capacity of existing switchgear, owing 
alternator for the Ford Motor Company, Dagenham, | mainly to the advent of the “ grid.” All the firms 
which has been designed to operate with steam at a/ concerned participated in this development, though 
pressure of 1,200 Ib. per square inch and a temperature | special mention may be made of the equipment by 
of 725 deg. F. The steam will be expanded down to | Messrs. The English Electric Company of the Swans- 
200 lb. per square inch in the high-pressure cylinder, | combe substation, which will be one of the largest on 
snd will then be reheated to 550 deg. F. before passing | the system. The same firm introduced a new range of 
to the other two cylinders. flame-proof switchgear for use in mines, while Messrs. 

Messrs. The English Electric Company, Limited, |The British Thomson-Houston Company developed a 
London, manufactured a 30,000-kw. two-cylinder | series of ironclad drop-down equipment designed to 
turbine for the Yorkshire Electric Power Company, | meet the demand for heavy rupturing capacity on the 
and a 25,000-kw. three-cylinder turbine for the Sheffield | 440-volt auxiliary circuits in power stations. A large 
Corporation, details of which have already been given in| number of these units will be installed in the new 
our columns, while other orders included a 15,000-kw. | Battersea power station. The same firm also received 
set for Poland, a 10,000-kw. set for the Hayle station of | orders for switchgear for the Uhl River hydro-electric | 
the Cornwall Electric Power Company, and a 12,650- | project, Punjab, and for the Pykara hydro-electric 
h.p. set for the Lake Coleridge station, New Zealand. | scheme, Madras. Messrs. The General Electric Com- 


at 1,500 r.p.m. and a constant initial oil tempera- 


flow is increased as the square of the speed, it is 
possible to effect an actual reduction in big-end 


The above experiments, therefore, emphasise the 
inadequacy of increasing the rate of oil flow and of 
reducing the oil-inlet temperature in endeavouring 


bearings and lubricant. 
(To be continued.) 











[APRIL 15, 1932. 


pany also report an increased employment of metal- 
clad gear, and that a considerable advance has been 
made towards higher efficiency in the operating 
mechanism of the larger metal-clad units by the 
introduction of compressed air as a motive power. 
This has enabled the linkwork to be simplified and 
the weight of the moving mass which has to be acce 
lerated and retarded to be reduced. A largely increased 
use has been made of aluminium alloys in the manu 
facture of this equipment, while further improvements 
include the employment of tubular ‘bus bars and the 
introduction of inexpensive air-break switches and 
fuses for rural electrification schemes. 

In the field of electric traction, the outstanding 
developments were the equipment, by Messrs. The 
General Electric Company, of the Manchester-Altrinc. 
ham line and of the Buenos Aires Terminal Central! 
Railway. Messrs. The British Thomson-Houston 
Company supplied a 1,500-kw., 1,500-volt mercury 
are rectifier to the former of these systems, while 
17 similar units and five of a capacity of 2,000 kw. 
are being manufactured for the London Underground 
Railways. In addition, Messrs. The English Electric 
Company completed the electrification of the Madras 
suburban lines of the South Indian Railway and 
Messrs. Metropolitan-Vickers Electrical Company ob 
tained an order from the Hungarian State Rail 
ways for 36 passenger and goods locomotives, which 
are being designed to operate on the Kando system 
The same company also developed a 300-h.p. direct 
current traction motor running at 575 r.p.m., in which, 
by making use of the natural ventilation set up by the 
movement of the coach, it has been possible to reduce 


| the weight and secure a relatively low temperatur 


rise. They also obtained an order for two coaches 
for the Great Southern Railway of Ireland, on which 
the Drumm battery is being tested. Messrs. The 
British Thomson-Houston Company is interested in 
further coaches for the same purpose, and also secured 
an order for three 150-h.p. oil-electric locomotives 
which will be used at the Ford Works, Dagenham, for 
hauling hot metal and slag ladles. 

Though this by no means covers the activities of the 
various firms concerned, we must conclude by men- 
tioning the 4,500-11,250-h.p. induction motor with a 
‘“‘ racking” stator which was supplied by Messrs. The 
British Thomson-Houston Company for driving a four- 
stand continuous rolling mill, a 2,700-h.p. synchronous 
motor designed by Messrs. The English Electric Com- 
pany for driving a winding engine with an output of 
156 tons per hour, and the control system developed 
by Messrs. The General Electric Company for this class 
of plant. Space also precludes us from dealing in detail 
with the numerous interesting developments that have 
taken place in lighting, heating, and cooking apparatus, 
and ‘“ weak-current ” work generally. 


ALL-WELDED BUILDING AT 
SLOUGH. 

On page 351, ante, we described six girders employed 
to carry the roof of the new shop of Messrs. Murex 
Welding Processes, Limited, at Walthamstow, and 
mentioned that these were claimed to be the first 
girders to be erected in this country designed as welded 
structures. We are, however, informed by Messrs 
G. D. Peters and Company, Limited, Windsor Works, 
Slough, that they designed and erected an all-welded 
building in their works in the autumn of 1930. The 
contract for steelwork was given to Messrs. E. C. and J. 
Keay (1926), Limited, James Bridge Works, Darlaston, 
and the amount of steel required was reduced by 20 pet 
cent. as compared with that required for the usual 
riveted and bolted type of building, the factor of satety 
being increased at the same time. The stanchion 
bases, caps and bearers were welded to the stan hion 
while held in a jig to ensure true alignment. The rool 
trusses were also welded in jigs, thereby obtaining 
accuracy in span, pitch of roof, and spacing of purlin 
attachments. A continuous bead of metal was use‘ 
in the welding, it having been Messrs. Peters’ experience 
that while this might not be necessary from the point 
of view of strength, a much neater job was made by 
the continuous bead. The latter was also found to be 
easier to paint and less liable to corrosion. The purlin 
cleats were made from plate instead of angle, and the 
saving of weight on this item alone was considerable. 
In addition to the building itself being of welded con 
struction, the interior fittings to carry the counter 
shafts, and so on, were fabricated in the same way 
The whole of the welding was carried out with a Wilson 
Plastic arc welder. It is claimed that, apart from the 
saving in material, there are other factors which tend 
to make the all-welded building more economic® 
The assembly is facilitated, and economy is effected 
in the painting of the structure, since there are no rivet 
or bolt heads to impede the progress of the was} 
neither is it necessary to pay particular attention to each 
joint, as is the case if rivet or bolt heads are present, © 
ensure a perfect covering of paint to prevent corrosion 
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LETTER TO THE EDITOR. 


SITUATIONS VACANT. 
To THE Epiror oF ENGINEERING. 

Sir,—For many months | have read with interest 
your column devoted to Situations Vacant, because, 
like many more executive folk, I am one of the unfor- 
tunate unemployed. Not having been in this position 
before I have never had occasion to read this type of 
advertisement or to give it consideration, but to-day 
it is different, and consequently I find many of them 
lack essential information. In the endeavour to obtain 
employment my postage bill alone is something like 
3s. per week, and I believe the greater part of this is 
wasted, because it is left to the applicant to judge, 
from the few details supplied, what the job really is 
and what it is worth. Why, for instance, cannot all 
advertisers state the salary they are prepared to pay ? 
They know what they can afford, and if the job is worth 
1,000/. per annum, and they anticipate in these hard 
times someone will do it for 500/., then by all means 
quote 5001., but do let them give a figure which they are 
prepared to pay. 

In the past 1 have been capable of earning 1,200/. 
per annum, and although during the last few months 
| have written some hundreds of letters, the results 
have been nil, due, I believe, to the fact that I have 
misjudged the advertisements and the amount of 
salary firms would be prepared to pay. By this I mean 
that a good solid reading advertisement may appear to 
be worth 1,000/. per annum, but the firm may be only 
willing to pay say 5001. per annum ; the opposite type 
may want a 1,000/. per annum man but draw on the 
WO. class, due to a great extent to that phrase “‘ quote 
salary required.” Consequently the 1,200/. per annum 
man, in the first case, is not considered because his 
price is too high. and in the second because he has 
quoted too low, although he may be the very man 
for the job. 

In your paper is an advertisement which I replied 
to from elsewhere, and it is one of those jobs which says 
* quote salary required ;”’ no details are given by which 
one can form any real idea as to the size of the under- 
taking, consequently one guesses at that and then makes 
another guess at the salary question. It does seem a 
pity that in these hard times some endeavour should not 
be made to save the unemployed being put to needless 
expense. If the employer will only give a little more 
information as to duties, &c., and the salary, it will 
be easy for the prospective applicant to judge whether he 
comes within those limits or not, of which at the present 
time, in many cases, he has not the slightest idea. 

Yours faithfully. 
SEEKER. 
April 9, 1932. 


RaiLway SToREsS STANDARDISATION.—Figures pub* 
lished recently by the Southern Railway Company: 
indicate how standardisation has reduced the number of 
items in the articles carried by their Stores Department. 
The types of bolts, nuts and rivets stored, for instance, 
have been reduced from 4,317 to 1,105, a decrease of 
74 per cent. Bricks, and earthenware-pipe items have 
been cut down by 92 per cent., namely, from 640 to 51. 
Corresponding figures for electrical fittings show a 
reduction from 3,109 to 720, or 77 per cent. ; for gas and 
water fittings, from 2,741 to 330, or 88 per cent.; for 
implements and tools, from 2,078 to 592, or 72 per cent. ; 
and for nails, screws, and cotter pins, from 2,677 to 900, 
or 66 per cent. 


Britise STANDARD SPECIFICATIONS FOR Roap 
MaTeRIats.—Three specifications for road material 
have been issued by the British Standards Institution. 
The first two, namely, No. 433/1931, dealing with cold 
asphalt macadam, and No. 434/1931, with asphaltic 
bitumen road emulsion, are based upon drafts prepared 
by the Road Emulsions and Cold Bituminous Roads 
Association. No. 434 provides for an emulsion suitable 
for penetration (grouting and semi-grouting) and for 
suriace dressing. It incorporates clauses regulating 
the composition and properties of the asphaltic bitumen 
to be used, together with requirements for the essential 
properties of the resulting emulsion. The specification 
for cold asphalt macadam (No. 433) indicates how to 
construct this form of road surfacing, by the penetration 
method, using the asphaltic bitumen road emulsions 
dealt with in Specification No. 434. It prescribes the 
nature of the aggregate, the method of laying it, and the 
manner of applying the emulsion. The third specifica- 
tion, designated No. 435/1931, deals with granite and 
whinstone kerbs, channels, quadrants, and setts. The 
imitial draft of this specification was drawn up by the 
National Federation of Granite and Roadstone Quarry 

Whers, and continual assistance has been afforded by 
that Organisation throughout the work. It is hoped 
that its adoption by highway engineers will do much to 
further the economical production of kerb in this country 
by enabling the quarries to concentrate upon certain 
defined sizes and finishes. Copies of the above specifica- 
Uons may be obtained from the Publications Department 
of the Institution, 28, Victoria-street, London, 8.W.1, 


price 22. 2d. each, post free. 
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NATURAL GAS RESEARCH IN 
CANADA. 


In the various parts of the world where there are 
supplies of natural gas, it has become established 
practice to make use of it where possible as fuel, the 
gas often being transmitted over long distances to be 
delivered to the nearest industrial areas available. 
Such a course, while it undoubtedly provides some out- 
let for the valuable resources, frequently does not 
suffice fully to utilise the supplies, and, in consequence, 
research work has been started in many gas-bearing 
regions with the object of discovering, if possible, new 
means of making use of this natural product. Such 
research has largely turned, of course, to the prepara- 
tion of materials, which would command profitable 
returns in the general market. Work of this kind is 
being conducted by the Research Council of Alberta, 
Canada, and the Eleventh Annual Report of this body, 
which was recently published, furnishes information on 
the investigations it has undertaken, and the progress so 
far made. In dealing with the subject, the work was 
divided into three sections, namely, hydrogenation 
of coal and tar; water-gas and its reactions, and the 
pyrolysis of natural gas. 

The commercial production of hydrogen from natural 
gas has already been shown to offer no great difficulties, 
and it is consequently natural that hydrogenation of 
the coals and bitumen available in the neighbourhood 
of the gas resources should early receive consideration. 
The results obtained with Fort McMurray bitumen 
show that the hydrogenation of the larger part of the 
charge proceeds with ease, and commences at com- 
paratively low temperatures. The reactions apparently 
increase in rate as the temperature is raised, and the 
presence of molybdic anhydride as a catalyst, approxi- 
mately doubles the activities over any periods. It has 
been found that an increase in the proportion of the 
hydrogen to bitumen used, has the effect of increasing 
the degree of hydrogenation possible in one treatment. 
The optimum temperature has been found to be not 
less than 425 deg. C., nor more than 450 deg. C., for a 
static type of apparatus. When the work was extended 
to cover further treatment of the distillation residues 
from hydrogenated bitumen, a small, but very stable 
asphaltic fraction remained, which, when reporting, had 
not been hydrogenated without excessive coke formation. 
It was thought, however, that successful results might 
be attained with higher temperatures and, as a con- 
sequence, two reaction chambers. Experiments on 
residual oils remaining from gasoline distillation, 
indicated the possibilities of continuous hydrogenation 
and distillation. It is claimed that conversion in a 
single operation of 80 per cent. to 85 per cent. of the 
bitumen to light oil, without the formation, of coke, 
appears to be probable. 

In any comprehensive survey of the possible chemical 
processes capable of utilising natural gas, as a raw 
material, the chemistry of water gas, and mixtures of 
a similar character, plays an important part. From 
the simple saturated hydrocarbons, that constitute 
natural gas, mixtures of carbon monoxide and hydrogen, 
or of carbon dioxide and hydrogen can be readily 
and cheaply prepared. Such mixtures are reactive, 
and with the aid of suitable catalysts under specific 
conditions of temperature and pressure, can be used 
to produce a variety of substances. In work of this 
character, it has been shown experimentally, with a 
reasonable degree of exactitude, that any catalyst that 
promotes decomposition can also be made to serve 
in the assistance of the reverse, or synthetic, process 
under pressure. The principal hope of the present 
investigations is the possibility of discovering a new 
commercial process for the production of ethyl alcohol. 
In recent work, upon the mechanism of these catalytic 
reactions, it has been found that the reactants, in 
many cases, do not follow the most obvious route 
to the final production of the desired substance, but 
that a series of consecutive reactions takes place, 
the factors causing which have to be carefully con- 
sidered. The early experimental work at Edmonton 
has shown that the synthesis of ethyl alcohol from 
water gas, or from carbon dioxide and hydrogen, 
would only be possible through one, or more, inter- 
mediate steps. Even with the most promising cata- 
lysts it has not been possible to produce appreciable 
quantities of any but the most simple combinations. 
In the light of the results obtained, however, the 
investigation is being carried on with other catalysts. 

In connection with the work on pyrolysis of natural 
gas, efforts have been limited to the production of 
maximum yields of solid and liquid hydrocarbons. 
Considerable attention has been given to two points, 
namely, the real temperature of the gas undergoing 
pyrolysis, and the time durmg which the gas was 
at that temperature. These matters present con- 
siderable difficulties of determination, but their 
absolute values are chiefly of theoretical interest, so 
long as the relative conditions of the various experi- 





ments are known. Actually they are now known 
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with sufficient accuracy to enable conditions to be 
reproduced satisfactorily for practical purposes. One 
essential condition for successful operation was found 
to be that the reaction space had to be enclosed entirely 
by a hard scale-like variety of graphite. The natural 
gas from the Viking district yielded 0-43 gallons of oil 
per 1,000 cubic feet of gas, of which 0-22 gallons were 
light oil and 0-21 gallons tar, while that from the 
Turner Valley gave 0-66 gallons of oil, of which 0-36 
gallons were light oil. The light oil was of a pale 
yellow colour and was largely benzene, and the tar 
consisted mainly of high boiling aromatic hydrocarbons, 
such as occur in coal tar. Recent work has carried 
the investigations to the point of suggesting a step- 
wise process, involving successive treatments of the 
same gas, and this is now to be put to an immediate 
trial. 


ROUMANIAN FUEL AND IRON 
RESOURCES. 


RovuMANIA, @ country situated on the Black Sea 
to the north-east of the Balkan Peninsula, is some 
times regarded as one of the Balkan States. Thi» 
view is not appreciated in the country, where the 
people are proud of their Latin origin and endeavour 
to maintain the Latin traditions handed down to them, 
through the centuries, from the Roman settlers, who 
occupied the territory, then known as Dacia, when it 
was conquered in 106 a.D. by the Emperor Trajan. 
In area, Roumania is now almost the equal of th« 
British Isles, and has a population of 17,500,000. Th« 
territory is possessed of great potential riches, which, 
developed with ability, must put her, in the future, 
in an important position among the industrial coun- 
tries of Europe. To-day, Roumania, like almost every 
part of the world is suffering a depression, but the 
troubles involved are not so serious as in some other 
countries. This is due to the sober-minded nature of 
the people, and to the great agrarian movement, 
which followed the European War, when many millions 
of the peasantry were enabled to become land-owning 
farmers. The prosperity of the region is largely 
dependent upon agricultural production. In the year 
1929 this had a total value of 122,000,0001., whereas 
industrial activities accounted for only 70,000,000/. 
The following year, 1930, witnessed a decrease in the 
yield from industry of 15 per cent. to 20 per cent., 
when comparison was made with the returns of 1927 
as a standard. There was a considerable drop in the 
exchange of goods, an accumulation of stocks and a 
rise in the amount of unemployment. What the 
position became in the industries of mining and metal- 
lurgy, is clearly indicated in a report entitled ‘‘ La 
Production Miniére et Métallurgique de la Roumanie 
dans l’Année, 1930,” prepared by Professor Ioan 
Arapu, for the Union of Metallurgical and Mining 
Industries, with the collaboration of Mlle. Nina 
Georgescu. 

The fuel resources of Roumania consist of petroleum, 
natural gas, bituminous coal, brown coals and lignites. 
In 1930, the production of petroleum was greatly 
increased, owing to the striking of oil at some new 
borings into the deep strata of the Meotic formations. 
Prices commanded were so low, however, that no 
economic advantage followed the increased yield, and 
the driving of new oil wells was discontinued. The 
resources are so considerable that, even now only 
one-tenth of the total area of the territories regarded 
as oil-bearing, has been tapped. In Roumania use is 
made of two types of natural gas—methane and oil-well 
gas. With the methane obtained from 25 borings, 
and passed through long gas mains to the towns of 
Transylvania, a prosperous industry is being developed. 
Similar claims can be made for the gas collected from 
oil wells, the use of which in the year 1930 was greater 
than ever before. Service is found for it, not only in 
industrial works, but also for lighting and heating in 
various centres of population. As only 300,000 tons 
of coal were raised in Roumania in a year under review, 
the country could not meet her own domestic needs, 
and much solid fuel, particularly metallurgical coke and 
the coal required of gas works had to be imported. 
Competition of oil products is handicapping the produc 
tion of brown coals and lignites, of which every succeed 
ing year now shows diminished returns. 

The conservation of resources is a prominent charac- 
teristic of the Roumania iron ore industry. The policy 
is to restrict production until prospecting discloses 
greater resources than are immediately known to exist. 
In 1919, the figure for iron ore production was 112,68] 
tons. Smaller returns were characteristic of the 
succeeding years, but another peak was attained in 
1925 with 107,384 tons. From then the output fell 
until it went down to 92,517 tons in 1930. Ore was 
therefore obtained from Jugoslavia, to the extent of 
38,000 tons in 1929, and 24,000 tons in 1930. Produc- 
tion of manganese ores and chrome ores does not show 
any indication of restricted activity, the figure for 
1930, 33,528 tons, being 230 per cent. greater than 
that of 1927. The Roumanian iron works have a 
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total of 10 blast furnaces, with an aggregate annual 
capacity of 260,000 tons, but present conditions 
preclude the operation of all but three of them, which 
meet the present requirements of home consumption. 


Only special irons, not produced at all in Roumania, | 


are imported. Steel shows an ever-growing consump- 


tion, the output of the works in the last two years | 


having been 18 per cent. and 24 per cent. better than 
that of the basis year, 1927. In almost every phase 
of steel production increases were noted. The pro 
duction of ingot steel rose from 130,066 tons in 1927 to 
161,800 tons in 1930, each year witnessing a definite 
increase. Rolled steel showed the same 
except in the last year, when the output fell from 
194,369 tons to 184,231 tons. 
general economic depression, the output of the 
toumanian rolling mills was 20 per cent. greater than 
in 1927. Home production meets 80 per cent. of the 
total requirements, the rest being obtained from pro- 
ducers in other countries. 
the improvement of her general industrial 
indicated in this report on the mining and 
lurgical industries, as well as by her progress in agricul 
ture, must prove a very good market for articles not 
yet produced in her factories, but still requisite to 
the people, who are benefitting by local developments. 


position, 


THE SOCIETY OF GLASS 
TECHNOLOGY. 


Ar the 142nd meeting of the Society of 
Technology, held in Birmingham on March 16, 1932, 
three papers were presented. The first, entitled “ The 
Reaction between Calcium Carbonate and Silica,” 
was contributed by Mr. W. Maskill, Dr. G. H. Whiting, 
and Professor W. E. S. Turner. The aim of the work 
dealt with in the paper had been to investigate the 
reaction calcium carbonate and silica of 
definite, small grain size at various temperatures, the 
substances used being pure, in the form of calcite and 
crushed rock crystal. It was found that at 700 deg. 
the decomposition of calcium carbonate was accelerated 
the addition of silica, the acceleration increasing 
when the proportion of silica was increased from one 
to three molecules per molecule of calcium carbonate. 
At 750 deg. and 800 deg., however, the addition of 
silica in the proportion of SiO, : CaCO, produced very 
little change, although the silica content of the 
mixtures increased, acceleration took place. 
Analysis showed that very little reaction had taken 
place between the carbonate and silica at these tem- 
peratures. It was obvious, from the results obtained, 
that this acceleration was not due to increased chemical 
activity, but to a physical effect. The silica diluted 
the calcium carbonate, allowing of a quicker diffusion 
of carbon dioxide, and hence aiding the decomposition. 
The mixtures were analysed chemically after the 
heating treatment. It appeared that at 800 deg. 
about 4 per cent. reaction had occurred between the 
silica and the carbonate; the value at 1,050 deg. was 
10 per cent., while the reaction was almost complete at 
1,400 deg. to 1,450 deg. It was evident that the calcium 
carbonate was split up or decomposed primarily by 
heat alone : 
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The second paper was entitled ‘“‘ The Effect of Sul 
phur on a Commercial Glass Containing Lead Oxide,” 
and was read by Dr. J. H. Partridge. It dealt with work 
carried out at the research laboratories of the General 
Electric Company, Limited, at Wembley. Dr. Part- 
ridge described how the surface of a commercial lead 
oxide glass (30 per cent. PbO, 56 per cent. SiO,) soon 
lost the mirror-like appearance when exposed to the 
atmosphere existing in an oil-fired tank furnace at 
1,200 In three weeks’ time the glass 
became cordy and lumpy, and the surface was dull, 
with small lumps of a white substance sometimes 
present. The white deposit was found to be mainly 
cristobalite. The application of heat alone at the 
temperatures concerned did not cause this precipita- 
tion, and the only gas which had any visible effect 
on the glass was sulphur dioxide. At a temperature 
of 1,200 deg. in special experiments this gas caused 
separation 6f silica on the glass surface, identical in 
crystalline form with that obtained in the tank, but 
in of oxygen a complex mixture of the 
sulphates of the alkalies and lead separated out with 
the silica. The atmosphere from burning fuel oil 
containing 1-7 per cent sulphur also gave this result, 
which, however, was less marked when paraffin with 
only 0-04 per cent. of sulphur was used instead of the 
fuel oil. It was found, when trying to achieve a 
greater stability of the glass in presence of sulphur 
dioxide, that the addition of a small amount of boric 
oxide rendered the glass more resistant than the parent 
glass. 

The author stated that he had discussed these 
results with Professor Parmalee, of the University of 
Illinois, who had observed a somewhat similar pheno 
menon in the case of enamels. Professor Parmalee 
had not been able to identify the composition of the 
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DISMANTLING A GOLIATH CRANE. 











surface film, but he detected sulphur in’ the ‘enamel, 
and Dr. Partridge, as a result of this suggestion, had 
found sulphur in the surface deposit on one of the 
glasses studied. 

The third paper, dealing with “ Volatilisation from 
Potash Lead-Oxide Glasses and its Bearing on the 
Corrosion of Glass Melting Pots,’ was contributed by 
Mr. E. Preston and Professor W. E. 8. Turner. In the 
work described the process of volatilisation from the 
surface of a molten lead glass, initially homogeneous, 
had been studied. The influence of temperature and 
time upon the progress of volatilisation was investigated 
over a range of temperature from 900 deg. to 1,400 deg., 
and for times extending to 200 hours. It was shown 
that volatilisation of the volatile constituents of a 
glass took place in a manner similar to simple evapora- 
tion, the rate of volatilisation at any time being 
proportional to the partial pressure of the volatilising 
constituent or constituents. This fact was directly 
proved over the range 1,100 deg. to 1,350 deg. by actual 
determinations of the vapour tensions of the volatilising 
material, by the dynamic inert gas method, and, by 
utilising the previous information, the scale of vapour 
pressures of the volatilising PbO in this glass was 
extended from 0-005 mm. Hg. at 900 deg. to 6-50 mm. 
Hg at 1,400 deg. The results of tests upon the crown 
and jib of corroded pot samples showed that the slagged 
interior surface of these samples were rich in PbO 
and K,0. Penetration of lead oxide and potash into 
the refractory took place to a slight extent. It was 
suggested that high-temperature firing of the pot as a 








DISMANTLING A GOLIATH CRANE. 
In the course of modernising the Vickers works of 
Messrs. The English Steel Corporation at Sheffield, it 
was decided to demolish the 100-ton Goliath crane 
which has been in use for forty years for handling 
heavy forgings and guns. The crane weighed 250 tons, 
and had a height of 85 ft., with a span of 55 ft., and as 
the space in which it could be brought down was limited 
owing to the presence of adjacent buildings, the work of 
demolition offered considerable difficulties. It was, 
however, recently carried out successfully by Messrs. 
Thos. W. Ward, Limited, of Sheffield, the procedure 
adopted being shown in the accompanying figure. 
Portions of the two rear main members, as shown in 
the photograph, were cut away by means of oxy- 
acetylene flames, their place being temporarily taken 
by timber baulks. A deep incision was then made in 
each of the front legs, the work of preparation occupy- 
ing about a week. The timbers were finally blown out 
by explosives, and superstructure crashed in the 
allotted space, the crab falling within 18 in. of the 
spot estimated. The dismembered crane will be cut up 
for remelting, and the crane run will be incorporated 
in the space devoted to a new melting plant. 
SELF-LuBRicaTING LATHE CENTRE.—It is common 
knowledge that in grinding machines, carbon steel centres, 


leither on the headstock or tailstock, deteriorate very 


| lubricant. 


whole, provided the refractory was suitable, might | 


offer a partial remedy by reducing porosity and 
increasing the resistance to the slagging action of the 
lead oxide and potash vapours. Information was 
furnished concerning a melt of this lead glass held in a 


| of the difficulty is now provided by Messrs. 


cylindrical slip-cast crucible for 100 hours at 1,350 | 


deg. C. 

Resulting analyses of sections of the glass showed 
the establishment of a concentration gradient of 
PbO from approximately 30 per cent. PbO at the 
bottom of the pot to less than 15 per cent. PbO at 
the upper surface, due to simultaneous volatilisation 
and diffusion of the PbO. This showed once more that 
a uniform temperature distribution was a factor 
entirely opposed to the production of homogeneous 
glass when volatile constituents were present such as 
PbO, K,0, and Na,O. 


rapidly due to wear from abrasive getting into the cutting 
On the other hand high-speed steel centres 
have proved very satisfactory but their use has hitherto 
been restricted by their high cost. An ingenious solution 
: B. Elliott and 
Company, Limited, St. Pancras Works, York-road, 
London, N.7, in their Matchless self-lubricating centre, 
the body of which is made of high grade carbon steel, 
hardened and ground to precision limits, in which 1s 
inserted an interchangeable high speed steel point. The 
body of the centre, which is at present made in Nos, | to 
4 Morse tapers, is drilled through so that the point can 
be easily removed, the opening being closed by a grub 
screw. The high speed steel point is also drilled through, 
and is provided with a narrow milled groove on the cone. 
Grease under pressure, from @ spring-operated grease cup 
on the body, is discharged from the central hole of the 
point, and flows along the groove, thereby msuring 
continuous automatic lubrication with accompanyins 
decrease of friction. The centre is, of course, applicable rs 
lathes as well as to grinding machines, and is particular!s 
useful in rapid repetition work. 
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WORKS LABORATORY ; 


MESSRS. GLENFIELD AND KENNEDY, LIMITED. 
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WORKS LABORATORY OF MESSRS. 
GLENFIELD AND KENNEDY, LIMITED. 


Tue laboratory of a modern industrial works is 
usually by no means the least interesting department 
of the plant, and, speaking generally, the better 
equipped the laboratory, the more satisfactory the 
quality and finish of the products turned out by the 
frm. As is the case with all works departments, 
progress is constantly being made with the apparatus 
and technique employed in the laboratory ; old ideas 
and methods are discarded, as the result of research, 
and new ones take their place. Eventually there 
comes a time when the relatively old-established works- 
laboratory premises, which were modern in their day, 
are no longer able to satisfy present-day requirements, 
and have either to be enlarged and modernised, or 
replaced. The latter course has been that adopted 
recently by Messrs. Glenfield and Kennedy, Limited, 
who have now completed a new chemical and physical 
laboratory, equipped with the most modern types of 
testing apparatus, at their works at Kilmarnock. The 
building is self-contained and, in its construction, 
future requirements as well as present needs have 
been kept in view. The laboratory is a single-storeyed 
structure, 61 ft. in length and 30 ft. in width, and is 
conveniently situated between the foundries and the 
new heavy general-engineering shops. The design is 
such that the greatest possible natural illumination is 
available, the upper portion of the walls, from a 
height of 4 ft. above ground level, being entirely 
glazed, with the exception of brick-encased steel sup- 
porting columns at the corners of the building. 

The double entrance doors lead directly into the 
physical-testing room, which measures 29 ft. by 
16 ft. 7 in., and contains equipment and apparatus 
for conducting various mechanical and physical tests 
on ferrous and non-ferrous metals and alloys, rubber, 
concrete, and other materials. The testing of oils 
18 also carried out in this room and a special bench, 
entirely devoted to corrosion tests, has been installed, 
it being intended to make detailed investigations into 
this question. A general view of the physical-testing 
laboratory, taken from the entrance doors, is shown 
in the accompanying illustration. Leading off from 
the physical-testing room, on the one side, are the 
machine and sampling room and the chief chemist’s 
office ; the doors to these rooms are shown on the right 
in our illustration. Leading off from the opposite 
side of the physical-testing room are the chemical 
laboratory, balance and record room, dark room, and 
cloakroom. As its name indicates, the machine and 
‘ampling room is used for the drilling of samples for 
chemical analysis, the preparation of test pieces, and 
the polishing of metallographic specimens. Routine 
control foundry-sand tests and certain investigations 
into the heat-treatment of metals are also conducted 


in this room. The micrographic apparatus is installed | content prior to treatment, in order to obtain satisfac- 
in the chief chemist’s office. The chemical laboratory | tory impregnation. 

measures 29 ft. by 16 ft. 6 in., and is provided with| During the year 1930, the work of which is reviewed 
adequate fume chambers. Windows extend round | in The Report of the Forest Products Research Board 
three sides of the room and all internal brickwork and | for 1930 (H.M. Stationery Office, price 48. net), a 
partitions are of glazed white bricks. All working | good deal of work was carried out to discover the 
benches are covered with white acid-resisting rubber | effectiveness of preservatives in preventing insect 
to facilitate cleaning and to minimise breakages of | attack, experiments being made to determine the 
glassware. Each room, apart from the chemical | toxicity value of zinc chloride and a proprietary 
laboratory, is lined with ‘‘ Presdwood” panelling | salt, as well as of antiseptics, in combating the 
supplied by Messrs. Masonite, Limited, and the building | effects of Lyctus powder-post beetles on oak sapwood. 
is heated throughout by means of high-pressure steam | Preliminary experiments were also made on the use of 
pipes and radiators, and is illuminated by central and | X-rays in the detection of insect attack in wood, and 
bench lights. these were partially successful in showing up quite 
— | small larve in samples of wood }-in. thick. It is not 


oy hes contemplated that this method could be used on large 
THE FOREST PRODUCTS | pieces of wood in buildings, but its usefulness can be 
RESEARCH BOARD. 


appreciated by stating that it is impossible to detect in- 
| sects even in a small sample without breaking it up. The 

Tue existing specifications of timbers for building 
and engineering purposes leave much to be desired on 


the score of precision, and are especially to be found 
wanting in their definition of how the condition of 
seasoning is.to be determined. There is, in fact, an in- 
clination to regard dryness almost solely as a function 
of the period during which the timber has been stored, 
forgetting that other factors, such as the time of year 
during which storage has taken place, local climatic 
conditions, the initial moisture content, dimensions, 
and method of stacking may all play their part. It is 
obvious, therefore, that moisture content affords a 
more certain means of defining the condition of timber 
than indirect and vague prescriptions based on the 
period of seasoning, and the Forest Products Research 
Laboratory is therefore constantly advocating that the 
degree of seasoning should be specified in terms of mois- 
ture content. This practice, the introduction of which 
is hampered by some lack of understanding and more 
than a little prejudice, would help rather than hinder 
reputable merchants, while it would correspondingly 
discourage those who are less scrupulous. It is recom- 
mended that for general carpenters’ work the moisture 
content should not exceed 25 per cent. and should be 
reduced to 20 per cent. for high-class work. For 
general joinery work it should be 15 per cent. and for 
best joinery, block and strip flooring, and panelling and 
decorative work it should be from 9 per cent. to 12 per 


working and finishing qualities of wood are also being 
| studied, the research being directed towards the for- 
|mation of a plan for investigating these qualities 
according to standard methods, employing ordinary 
| tools and devised so as to be as independent as pos- 
sible of the personal factor. Tests have been made on a 
| large number of woods, and have provided a great deal 
| of useful information on working qualities. ‘* Machin- 
| ability” is, however, a vague term, and involves the 
| balance of several factors, such as the power consump- 
|tion of the machine, and the smoothness obtainable 
| in the finished wood. It is, however, hoped to achieve 
| exact definition by correlating the power consumption 
| to the elastic properties of the wood, and by devising 
some method of estimating finish which does not 
| depend on the opinion of the judge. 

| A number of tests on Empire timbers were carried 
|out. These included investigations to discover whether 
| Nigerian walnut and mahogany were suitable for air 
|screws. A feature of the former timber is the presence 
|of black gum streaks, and though it has not been 
| definitely determined whether this would be a defect 
| from the aeronautical point of view, it rather enhances 
its value for cabinet work. Rhodesian M’gongo, a 
timber rather like Balsa wood, though inferior in several 
(of its properties, was found to have a low thermal 
diffusivity which should make it valuable for use where 
variations in temperature occur. Abura wood from 


cent., or from 10 per cent. to 14 per cent., depending | Nigeria was found to have very satisfactory acid- 
on whether the rooms and buildings are, or are not, | resisting properties. A description is given of a simple 
centrally heated. The moisture content of 25 per cent. | process of reconditioning timber, which has been used 
specified for general carpenters’ work is not low enough | in Australia to prevent the severe shrinkage known as 
to render the timber immune from fungus attack, the collapse. This consists in warming the timber to 
minimum content for the development of which is | 2:0 deg. F. for four hours and then rapidly cooling it. 
about 20 per cent., but it presumes that the timber will | In this way a consignment of Tasmanian oak, which had 
season further soon after being placed in the building. | become very wet during shipment, was transformed 
Where timber is to be treated with preservatives, it is | from a collection of ill-assorted and misshapen piece 
necessary to season it to about 20 per cent. moisture | into a pile of average quality. Owing to difficulties 
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- experienced in impregnating British Columbia Douglas 
fir with preservatives, railway sleepers of this timber 
have been found to have a life of from only eight to 
ten years, compared with the twenty years obtained 
from creosoted Baltic timber. By incising the sleepers 
with rows of staggered knives, the amount of creosote 
that can be injected has, however, been increased from 
34 Ib. to 10 Ib. per cubic foot, an absorption which is 
equal to that of the Baltic timber. Full protection 
is thus obtained. 


THE EFFECT OF TEMPERATURE 
ON SKIN-FRICTION. 


An Experimental Investigation into the Effect of Tem- 
perature on the Skin-Friction Resistance of a Flat Plate 
Immersed in a Turbulent Stream.* 


By J. H. Lamace, B.Eng. 


Tue experiments for which results are given in this 
paper form a part of the work undertaken during the 
author’s tenure of the 1851 Exhibition Research Scholar- 
ship, and were carried out in the hydraulic channel 
of the School of Naval Architecture in the University 
ef Liverpool. The nature of the flow of the water is 
entirely turbulent, and is similar in character to that 
obtained in wind channels used for aeronautical work. 
The scope of the investigation is confined to a small 
range of Reynolds’ numbers lying entirely below the 
critical speeds for turbulent flow conditions for model 
experiments in still water, but is included within the 
range for experiments which have been made in air. 

The plate used was of brass, 48 in. long, 7-7 in. wide, 
and 0-125 in. thick, streamlined on all its edges by 
tapering with a straight taper of | in 8 to a fine edge 
and rounding off the resulting angle at the base of the 
taper to remove the discontinuity. The angle of the 
V thus produced was about 7 deg. The surface of the 
plate was carefully rubbed down with fine emery cloth, 
and then cleaned with metal polish. The depth of 
immersion in the stream of the upper edge of the plate 
was 8-8 in. The two slender supporting swords were 
of streamlined section, special care being taken to 
produce fair surfaces at their junctions with the plate. 
They were connected to a swinging frame suspended 
by four vertical steel tubes, 6 ft. long, attached to the 
frame and to a fixed platform above the channel by 
thin cantilever springs. Similar springs prevented any 
movement of the frame across the channel, it thus being 


velocity of the water in the channel, curves of total 
resistance in lb. toa base of temperature for (a) the | > 
plate with swords, and (6) the swords alone. The total |drawn. For an increase of temperature of 10 deg. F. 
wetted surface of the swords amounts to 64 sq. in., and | (e.g., from 55 deg. F. to 65 deg. F.) the decrease in 
of the plate 737 sq. in., which gives a total immersed | resistance at a stream velocity of 2 ft. per second ix 
surface measured to the still-water level of 790 sq. in.| about 2-1 per cent., which corresponds to Baker's 
(= 5-486 sq. ft.) for the plate with swords, the scarfed | figure of 1-6 per cent. deduced from his curve for a 
area being 11 sq. in. To determine the resistance in | 


extension of the curve to small Yu values to lx 








free to swing in a fore and aft vertical plane. 


The plate was set true fore and aft in position in the | 


channel before the channel was filled. It remained 
undisturbed throughout each series of runs. It was 
found that, if the plate was carefully wiped with a 
leather to remove any slime deposit without removing 
it from the channel, the resistance-velocity curve could 
be exactly repeated. The resistance experienced by 
the immersed plate due to the passage of the water 
caused the frame to deflect, the deflection being small 
and therefore proportional to the resistance. This 
deflection was obtained by means of a telescope and 
scale, and the resistance deduced, the apparatus having 
been calibrated by applying known loads to a bell- 
crank balance attached to the frame. The water 
speeds were measured by a Pitot tube placed abreast 
the plate and 18 in. from it, a correction being applied 
to give the speed at the position of the plate. 

The channel was filled with hot water, as this con- 
tained very little dissolved air, and readings were 
taken at various temperatures as the temperature fell. 
A fall in temperature of about 40 deg. F. occurred in 
five days, so that during the course of each run any 
change in the water temperature was imperceptible. 
A series of observations was made at temperatures 
differing by 8 deg. F. to 10 deg. F. in order that the 


| through smooth pipes ; 





differences .in resistance might be measurable. The 
first series of experiments covered the range 60 deg. F. | 
to 90 deg. F., the second series 47 deg. F. to 92 deg. F.., | 
and the third series 63 deg. F. to 95 deg. F., twice | 
repeated. The temperature-resistance curves of Fig. | 
represent a combination of the three sets of observa- 
tions. 

The measured resistances were first plotted to a base 
of velocity head in millimetres of water, and fair curves | 
were passed through te observations at each tem- | 
perature for which tests were made. Cross curves of 
resistance at constant velocity on a temperature base 
were then derived and faired, and the two sets of curves | 
adjusted so as to embrace the maximum number of | 
experimental spots. The same procedure was adopted | 
for the measured resistances of the swords alone,which 
necessarily differed slightly from their actual resistances | 
when attached to the plate, due partly to a portion of | 
the swords being scarfed into the plate and partly to 
& three-dimensional effect at their lower edges when the 
plate was not attached. | 

Fig. 1 shows, for a series of constant values of the | 


* Paper read before the Institution of Naval Archi- 
tects, March 18, 1932. 


| from the resistance data for a family of geometrically 
| similar planks having curved surfaces, whose ratio of 


+o Mare A 


Ib. per square foot of surface it is necessary to divide 
the values given by the curves by one or other of the 
areas given above. The major portion of the resistance | 
of the swords alone was due to the waves formed at the | 
surface. 
Fig. 2 shows, for a constant stream velocity of 2 ft. per | 
second, the curves of total resistance in lb. to base of 
temperature (a) the plate with swords, group A, and | 
(6) the plate alone, group B. It also shows a pair of | 
curves in each group which, respectively, represent the 
application of expressions given by (1) Dr. C. H. Lees, 
F.R.S., derived from experiments on the flow of fluids 
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and (2) Dr. E. V. Telfer, 
derived from Geber’s plank data. In each case the 
resistance experimentally found for the plate at 55 deg. 
F. has been used in making the calculations. Neither 
expression is strictly applicable to the flat plate experi- 
mented upon. Lee’s expression is valid only for the 
case of the after portion of a long plank over which the | 
flow has settled down, and in consequence cannot be 
expected to indicate changes for the case where the 
major portion of the resistance experienced is set up in 
establishing the flow. Telfer’s expression was derived 


(322468) 


length to depth is 20 and whose shortest length appears 
to be 2-5 m. (approximately 8 ft.). For the plate) 
experimented upon the length is 4 ft. and the ratio} 
of length to depth is 6-23. It will be noticed that 
the experiments show that, for temperatures above | 
70 deg. F., the change in resistance with temperature 
is extremely small. 

At a temperature of 55 deg. F. for a stream velocity | 
of 2 ft. per second, the resistance of the plate with 
swords is 0- 1357 lb., and of the plate alone is 0- 1004 Ib. 
_ = 

pV? 
of 0-00253, the value of being 0-614 x 10°. | 


Plotting these figures on Baker’s curve connecting 
published resistance data yields a value lying within 
the range of those obtained from wind channel experi- 


This latter figure corresponds to a value 


L 


I 
* value as to enable a reasonable | 


| 


V 
ments at such a 


, VL 
| family commences at low 


| larger YE value, since the slope of the curve decreases 


as the value of increases. An analysis of 


v 
Kempf’s data for the resistance of a square plate in 
the side of T.S.S. Hamburg under varying temperature 
conditions indicates a decrease in resistance of about 
1-5 per cent. for a 10 deg. F. rise in temperature at a 

ship speed of 16 knots. 
To enable the data here presented to be linked up 
with other previously published data, Fig. 3 has been 


prepared, ordinates of = being plotted to a base of 


Fig. 3. 
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temperature is the same, and would seem to indicate 


VL 
-— not 


expressed by one curve but by a family of curves. It 
is suggested that, for turbulent conditions of flow, this 


to 


that the relation between and is 


j2 


values tangential 


, ae 
the curve for streamline flow, and at high —— values 
v 


becomes a single curve which ultimately takes up 4 
constant ordinate value. An examination of the 
plank data plotted by Baker and of the pipe data 


V 
presented by Stanton and Pannell for values of : 


above the unstable range lends support to this sugges- 
tion. Arithmetically, the divergence from the mean 
line is very small. The points plotted do not represent 
experimental values, but have been lifted from the fair 
curves of Fig. 1, the resistance R being that per square 
foot of surface of the plate. 

Experiment indicates that the motion of fluid pat 
a surface is made up of two portions: (i) the boundary 
layer adjacent to the surface, a few thousandths of 


|an inch in thickness in which the flow is entirely 


laminar; and (ii) an outer region in which the flow 
is turbulent. Turbulent flow is independent of 
viscosity, and therefore sensibly so of the temperature 
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Thus it would appear that the variation of the skin 
friction resistance of the surface with temperature lies 
in its effect on the boundary layer, and is a combina- 
tion of reduced shear due to reduced viscosity and of 
increased shear due to reduced thickness of the layer 
consequent upon the reduced viscosity. It is possible 
that the effect of curvature of the surface is to bring 
about a change in the thickness of the boundary layer 
as compared with that on a flat plate, and that, as a 
result, the effect of temperature on the skin friction 
resistance of a curved surface will be greater than 
on that of a flat surface of the same length and area. 
This probably furnishes an explanation of the differ- 
ences between the resistance-temperature curves of 
Lees and Telfer, shown in Fig. 2, and also of the fact 
that, for a rise in temperature of 10 deg. F., ship-model 
experiments indicate a decrease in skin friction of 
about 3 per cent., as compared with 1-6 per cent. for 
a flat plate deduced from Baker’s curve. If, as has 


still-water level. The plate was set true fore and aft 
in the channel whilst it was empty and remained 
undisturbed during the velocity measurements. Velo- 
cities were measured by a Pitot tube of the com- 
bination type, in which the total head tube was 4 in. 
and the static tube ~ in. in diameter. These tubes 
| were connected to glass gauge tubes placed at the still- 
water level and so under atmospheric pressure. The 
changes in water level in the gauge tubes were measured 
by point gauges operated from above the water surface 
by a standard screw of 1 mm. pitch fitted with a 
micrometer head. The Pitot tube was set in its 
carriage so that the centre of the total head orifice 
was at the mid depth of the plate. The velocity of 
the undisturbed stream was kept constant at 1-7 ft. 
per second. At different positions along the length of 
the plate situated at intervals of about 4 in., and for 
2 ft. abaft it, readings of the velocity head were taken 
as the tube was moved outwards from the plate until 





been suggested in discussions on similar problems in 
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aerodynamics, the flow in the boundary layer breaks 
down due to excessive shear as the length is increased, 
it is obvious that the effect of temperature on the 
resistance of surfaces having lengths commensurate 
with ships will be negligible. 

It was found that a simple check could be obtained 
on the plate results. Over a given length of the channel 
with the same initial depth of water any change in the 
resistance to flow offered by the sides and bottom 
would show itself in a change of hydraulic gradient. 
By means of two static-head tubes fixed to the bottom 
of the channel the hydraulic gradient was measured 
for a length of 25 ft. for varying stream velocities at 
two different temperatures. Over the limited speed 
range available, for a given temperature of the water 


it was found that the value of the ratio yi was 


approximately constant, where :— 

4 = change of surface level corresponding to the 
hydraulic gradient over the 25 ft. length, 
expressed in inches of water at 55 deg. F. 

¢ = density of the water at the given temperature. 

= stream velocity in centre of channel in feet per 
second. 

Expressing A = K V2, where K is a constant, at 
92-1 deg. F., A = 0-01773 V2, and at 59-6 deg. F. 
&= 0-01858 V*. Whence, for a 32-5 deg. F. increase 
m temperature, the decrease in resistance is 4-6 per 
cent. Owing to the difference in the gauges used for 
measuring the changes of the level of the water surface. 
the degree of accuracy on which this figure is based is 
not as great as for the plate in which the corresponding 
decrease is 3-7 per cent. 

Experimental Investigation into the Distribution of 
Velocity in the Wake of a Flat Plate along its Length at 
ls Mid Depth—For the purpose of this investigation, 
the plate used in the foregoing experiments was 
supported vertically in the middle line plane of the| 
channel so that its mid depth was 1 ft. below the | 





60" oan 


Distance Abaft Leading Edge 


velocity heads as measured in millimetres of water 
were first plotted to a base of distance transversely 
from the side of the plate and faired. Cross curves 
of constant velocity in feet per second to a base of 
length of plate were then lifted from these and also 
faired. The velocity gradients in the stream across 
the channel due to the distribution of flow and down- 
stream along the plate were so small as not to affect 
the results. 

The plate was then set in the channel so that the 
foremost sword was 2 ft. abaft the leading edge, 
and at the leading edge along the mid depth a fine-bore, 
thin-walled tube was fitted to each side of the plate; 
one formed a total-head tube and the other a static- 
head tube, and both were connected to the gauge glasses 
previously mentioned. It was found that the most 
uniform results were obtained when the line of holes 
in the static tube was in the same plane as the orifice 
of the total-head tube, and also that the readings 
were approximately constant for distances ahead of 
the plate of more than about 2 in. By interchanging 
the tubes on the sides of the plate, a check on the 
symmetry of the flow was obtained, and by supporting 
the tubes on streamlined washers the velocities at 
distances of 0-1 in., 0-3 in., and 0-43 in. from the 
centre line plane of the plate were examined. For a 
constant stream velocity of 1-7 ft. per second readings 
were taken at various positions of the tubes along the 
plate from 4 in. forward of to 14 in. abaft the leading 
edge. In order to bring the velocities indicated by 
these fine-bore tubes into line with those given by 
the large Pitot tube they were multiplied by a constant 
derived from the apparent speed some 3 in. in front 
of the leading edge. Fig. 4 shows the distribution of 
velocity at the forward end of the plate, the figure 
attached to each curve being the velocity in feet per 
second. The portion of the curve for 1-7 ft. per 
second shown dotted lies outside the experimental 
region. Regions A, A, are regions where the velocity 





becomes a little greater than that of the stream, the 
maximum being about 1-76 ft. per second. This 
distribution of velocity results from a pressure effect 
due to the presence of the plate. An analysis of 
Stanton and Marshall’s work on the distribution of 
velocity of flow around a plank in a wind channel 
reveals that a distribution of somewhat similar type 
was set up near to the edges of the plank. 

Fig. 5 shows the change of static pressure in the 
stream as the plate is approached at a distance of 
0-1 in. from the centre line plane of the plate and 
parallel to it. The pressure rises to a maximum just 
forward of the leading edge, falling rapidly to a 
minimum just abaft the edge, and then gradually 
attaining its mean value. A similarity may be noticed 
to the pressure distribution on an elliptic cylinder 
moving in a frictionless fluid. Figs. 6 and 7 indicate 
the changing velocities of the stream along the plate 
and abaft it. Indicated on each curve is the distance 
from the leading edge of the plate appropriate to it. 
The ordinates are the velocities of the stream relative 
to the plate, which is at rest. Fig. 6 indicates the 
growth of the frictional wake and Fig. 7 its decay. 
Fig. 8 is the counterpart of Fig. 7, and shows the 
contours of velocity closing in abaft the plate succeeded 
by the very slow decay of the wake. The flow is from 
left to right, and indicated on each contour line is its 
appropriate velocity in feet per second. It is noticed 
that throughout the length of the plate the flow is 
practically undisturbed at a distance of 1} in. from it. 





INTERNATIONAL ALUMINIUM 
COMPETITION. 


Art the beginning of 1931, the International Alumin- 
ium Bureau, Paris, organised a competition in which 
money prizes were offered for suggestions aiming at 
the development of the use of aluminium and its alloys. 
A brief reference to the result of this, the first, competi- 
tion, was made on page 230 of our issue of August 21 
last. It was then stated that a prize of 25,000 
French francs had been awarded to Mr. C. Szmukler, 
director of the Etablissements Reynier, Grenoble, 
France, for a contribution on the use of aluminium in 
leather dressing and tanning, and that a second prize 
of 25,000 francs had been divided equally between 
Dr. H. Hampel, Stettin, Germany, and Mr. G. de Haes, 
Brussels, for entries relating to the use of aluminium in 
radiators for central-heating systems. The special 
prize of 50,000 francs, it will be recalled, was not 
awarded, as none of the suggestions put forward was 
considered of sufficient importance or novelty to justify 
this award. As, however, many proposals of merit 
were received, the Bureau decided that a brochure, 
containing succinct abstracts dealing with a number 
of entries covering a variety of subjects, would serve 
a useful purpose. This brochure was published 
recently, and a copy of it, in the English language, has 
been forwarded to us by Messrs. The British Aluminium 
Company, Limited, Adelaide House, King William 
Street, London, E.C.4. This publication shows that 
nearly 1,000 persons, in 26 different countries, ap- 
proached the Bureau for information regarding the 
competition and that over 300 entries were eventually 
submitted. Brief particulars of 82 of these, accom- 
panied in some cases by drawings, are contained in the 
brochure. 

Naturally, a fair amount of space is devoted to Mr. 
Szmukler’s entry, in which it is stated that, as a result 
of numerous experiments, aluminium and Duralumin 
have been found to be “ indisputably the best materials 
for the construction of a vast number of parts in the 
equipment of works dealing with leather-dressing and 
glove-skin dyeing.” The main processes involved in 
leather dressing and dyeing are described step by step, 
and the component parts of the machines and appara. 
tus, now made of aluminium or its alloys, are given, 
together with suggestions for still further increasing 
the use of the metal. The thesis submitted by Mr. de 
Haes on finned radiators, is also briefly summarised 
and illustrated. On the other hand, following the 
desire of the author, Dr. Hampel’s contribution, which 
dealt with tubular aluminium radiators, is not given. 
The suggestions put forward by other candidates are 
exceedingly varied, and the brochure makes entertain- 
ing readi Among the entries are proposals for the 
production of aluminium chimney cowls, stove pipes, 
geysers, baby carriages, casks, boats, coffins and a 
while other candidates describe applications of the 
metal in the chemical, food, and electrical industries. 
Of possible interest to architects and builders may 
be mentioned suggestions for aluminium fa;ade panel- 
ling, partitions, paving, roofing, locks, and furniture. 
Various methods for the welding, soldering and plating 
of aluminium and for the production of hard alloys of 
the metal have also been submitted by candidates. 
Obviously, the competition has aroused a good deal of 
interest in numerous parts of the world, and it is 
gratifying to find that the International Aluminium 





Bureau has this year decided to organise a second 
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of 100,000 francs. Copies of the rules, which differ 


somewhat from those of the 1931 competition, are | 


obtainable from the Bureau, 23 bis, Rue de Balzac, 
Paris. The closing date for the 1932 competition is 
October 1 next. Copies of the brochure described 
above, and any further data, may be obtained from 
Messrs. The British Aluminium Company, Limited, 
Adelaide House, King William-street, London, E.C.4. 


THE MECO PORTABLE RAILWAY 
SWITCH. 

[ue accompanying figures show, in two positions, 
an ingenious accessory for light temporary railways, 
such in constructional work for the 
transport of spoil, &c. It consists of a portable switch, 
so formed that it may be laid on a railway line to connect 
to a branch without entailing the cutting of the rail and 
the installing of a switch as an integral part of the line. 
The crossing point is formed with approach ramps on 
each side, s0 that the vehicle leaves the main line for the 
branch without jolt or risk of derailment. The switch, 
which is known as the Meco reversible switch, is manu- 
factured by Messrs. Martin Eichelgriin and Company, 58, 
Platz der Republik, Frankfort-on-Main. Although two 
figures are given, an inspection of them will show that 
the same switch is used in both cases, the way in which 
it is laid on the rails relative to approaching traffic 
determining whether the branch leads off to the right 
or left of the main line; hence the term “ reversible.” 
The switch is made of open-hearth pressed steel, and 
is a complete unit. No bolts or other fastenings are 
required, its form ensuring that it will remain in place 
where laid down, an operation which is a matter of a 
few seconds only. As will be clear from the figures, it 
not interfere with traffic going in the reverse 
direction to the switch opening on the main line, as it 
is provided with movable tongues. The switch is 
made in two ranges, one being of heavier section than 
the other. The first range comprises eight gauges, 
viz., for 16 in. to 30 in., while the second has six gauges, 
viz., 18 in. to 30 in. The length and radius of each 
size naturally varies with the gauge, but, as an example, 
it may be stated that the length of the 30-in. gauge 
switch in the lighter range is 11 ft. 2 in., and its radius 
is 16 ft. This will carry a load of 4,000 Ib. on a wheel- 
base of 28 in., and has + weight of 210 lb. The switch 
will fit any width of rail not exceeding 2-2 in., and the 
maximum rise at the crossing is 1-2 in. The ramps 
are of easy gradient, and can_ thus be negotiated 
without shock by locomotives affd complete trains, as 
well as by single hand-propelled wagons. 
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Lecture oN Potar Liguts.—A popular lecture on 
Polar Lights"’ will be given by Professor Sydney 
Chapman, F.R.S., to members of the British Science 
Guild, and others, on Wednesday, May 25, at 4.30 p.m. 
The lecture will take place at the Royal Society of Arts, 
John-street, Adelphi, London, W.C.2. Tickets, for 


which no charge is made, can be obtained on application 
to the secretary of the British Science Guild, 6, John- 
street, Adelphi, London, W.C.2 
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NOTES ON NEW BOOKS. 


Tue history of the internal-combustion engine in the 
last 30 years or so may be summarised as a contest 
between “ explosion’ engines, using gas or vaporised 
liquids as fuels, on the one hand, and “ injection” 
engines, in which the fuel is injected in the liquid form 
directly into the working cylinders, on the other. As 
regards large stationary units, the contest appears, 
except in certain specialised cases, to have been won 
by the injection or heavy-oil engine, which has now 
largely supplanted the gas engine; for the small 
high-speed units of transport, the contest is still in its 
early stages. But considering only the gas engine and 
its undoubtedly diminished importance, the appearance 
of a new book, Le Moteur d Gaz, by Albert J. Jadot 
(Liége : Georges Thone), is a little surprising. In view, 
however, of the continued use of the gas engine in con- 
nection with blast furnaces, there is still some excuse 
for such a work, and in his treatment, the author, who 
is professor in the Ecole des Mines at Mons, justifies 
himself fully. The book, which is quite a small one, of 
151 pages, begins with an interesting chapter in which 
the origins and courses of developments of internal- 
combustion engines are traced, the treatment here 
being pleasantly philosophical. The bulk of the book 
treats naturally of the basic principles, both thermo- 
dynamic and mechanical, of the gas engine; the 
clarity of exposition and the logical development of the 
arguments are wholly admirable. In the latter part, 
such matters as scavenging, supercharging, means of 
improving efficiency, and the applications and limits of 
power of gas engines are discussed in a very sound 
manner. The last chapter, in which the future of the 
gas engine is considered, is, in our view, the best of all ; 
the author proves himself to be well-informed and 
quite unbiased. As regards production, the book, 
with its paper covers and small figures, compares un- 
favourably with the standard usual in this country, but 
as a text book, it is an extremely good piece of work. 


Satisfactory progress in the various activities of the 
Geological Survey is recorded in the annual report 
of the director recently published under the title 
Summary of Progress of the Geological Survey of Great 
Britain and the Museum of Practical Geology for the 
Year 1930, Part I (London: H.M. Stationery Office, 
price 2s. net). The field work carried out was mainly 
a continuation of that being done in 1929, and included 
revision of the coal-fields and mining districts. Work 
on the primary 6-in. survey of the West Highland 
district, which was suspended in 1923 to permit 
accelerated revision of the Scottish coal-fields, was 
resumed, all the larger productive Scottish coal-fields 
having now been thoroughly investigated. Notable 
contributions have been made to the economic geology 
of Ayrshire, Lanarkshire, Fifeshire and Kinross-shire, 
a number of new 6-in. maps have been published, 
and the descriptive economic memoirs relating to 
them are being steadily completed. In England, four 
important coal-fields received attention. One field unit 
covered a considerable area of coal measures on the 
coast near Blyth and Tynemouth, and surveying was 
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also done in inland districts where the coals of the 
lower carboniferous are mined on a small scale. In the 
Cumberland district the revision of the Whitehaven 
and Maryport coal-fields was completed. The Man- 
chester unit is still engaged with the complicated 


| problems arising in the mining area around and to the 


north of Wigan. The Glossop sheet having been 
completed by the Yorkshire unit, the latter have now 
commenced the revision of the very important Wakefield 
and Barnsley sheets. Much mining has been done in 
West Yorkshire since the geological maps at present 
in use were made, so that the new maps being prepared 
will show many additions and improvements. In the 
West Midlands another field unit completed the 
revision of the Shrewsbury sheet and the completion of 
the Dudley sheet; both these include coal-fields, and 
some important problems still remain to be solved 
With the completion of these sheets practically the 
entire productive area of the west of Fngland will have 
been revised with the exception of the Bristol and 
Forest of Dean coal-fields. In the London and South- 
eastern district mapping was continued in two areas; 
the Reigate sheet was finished and the Sevenoaks sheet 
commenced. In Scotland, apart from the primary 
6-in. survey in the Highlands, already referred to, 4 
considerable part of the county of Shetland was 
surveyed, an area which presents a great many petro- 
logical and mineralogical problems. Besides the field 
work briefly indicated above, details of which are given 
in the district reports, the summary includes reports 
on geophysical work, soil mapping, inspections of bores 
and shafts, building stones research, and sectional re- 
ports on palxontology, paleobotany, petrography, Xc. 

In the preface to Geometrie der Getriebe, by K. Mack. 
(Berlin: Julius Springer, price 8.50 marks), the author 
expresses the opinion that in many technical colleges 
very little time is devoted to the subject of descrip- 
tive geometry. In order to emphasise the fundamental 
importance of a knowledge of this subject in the 
solution of many practical problems he has associated 
it in his lectures with kinematics, particularly that 
section of kinematics on which the theory of toothed 
gearing, in all its various forms, is based. These lec- 
tures form the substance of the present book. The 
reader is assumed to possess a knowledge of the methods 
of orthogonal projection and of the properties of the 
conic sections. Starting from this assumption the 
author develops from first principles the application of 
geometry to the solution of kinematical problems. 
There are three main sections of the book. The first 
covers problems of plane motion and the kinematics 
of mechanisms with parallel axes. It includes a general 
discussion of constrained motion and of the properties 
of centrodes, and the geometry of cycloids and involutes 
together with their application to wheel teeth. In the 
second section it is demonstrated that a rigid body free 
to move in space, but with one point fixed, may be 
considered at any one instant of time to be turning 
about a fixed axis. The laws governing spherical 
kinematics are shown to be analogous to those govern- 
ing the kinematics of plane motion. They are applied 
to the study of mechanisms with intersecting axes. 
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In particular the theory of bevel-wheel teeth is con- 
sidered. The third section is a short one, entitled “* free 
motion in space.” Here it is proved that the displace- 
ment of a rigid body from one position in space to any 
other position in space can always be brought about by 
a motion consisting of rotation about an axis combined 
with a translation parallel to that axis. The applica- 
tion of this principle to hyperboloidal gearing is shown. 
In all three sections the development proceeds by easy 
stages to the more difficult propositions. The diagrams 
throughout the book are excellent. 





One of the chief features in technical education in 
this country, when compared with other countries, 
is the importance of the evening work. A large 
proportion of those apprentices beginning work in 
mechanical and electrical engineering attend evening 
technical schools, but of these only a relatively small 
number continue their studies over four years or 
longer and, through the institutions, eventually become 
fully-qualified engineers. This select body receives 
considerable attention, but it is scarcely less important 
to consider also the much larger number who deal 
only with relatively elementary parts of the various 
subjects of engineering science. It would appear, at 
first sight, that The Elementary Theory of the Internal- 
Combustion Engine, by F. W. Ludlam (Blackie and Son, 
Limited, 3s. 6d. net) is intended for students of this 
large class. In his preface, the author states that his 
book is intended for those who ‘‘ commencing a serious 
study of the internal-combustion engine, frequently 
encounter much difficulty in the theoretical chapters 
of advanced textbooks.” He deals, in a very clear 
manner, first with the laws of perfect gases, next with 
the derivation of expressions for the theoretical effi- 
ciency of the Otto and Diesel cycles, and, finally, gives 
a short chapter on engine performance. A very useful 
feature, especially from the point of view of the 
elementary student, is the large number of examples 
included in the text. Apart from one or two minor 
matters, the author has, within the limited scope he 
allowed himself, produced a very satisfactory little 
book. The publishers have also supported him in a 
commendable way. Some criticism may, however, be 
directed mainly towards the subject matter selected. 
For those students who intend making, as the author 
puts it, “‘a serious study of the internal-combustion 
engine,”’ we could, in spite of the author’s view, mention 
several “advanced” text books in which this elemen- 
tary part of the subject is treated in a manner comparable 
with that of the present book ; in such cases, the use 
of this book would seem an unnecessary complication. 
For the other, and more numerous, class of student who 
will never have more than an elementary knowledge of 
the subject, the book, with a little re-arrangement and 
extension, especially as regards the operation and 
performance of actual engines, would form a very 
useful work. We would, therefore, suggest that if the 
book, excellent as it is, were modified in this way, it 
would more effectively meet the needs of an important 
and numerous class of student. 





The average engineering student frequently has great 
difficulty in recognising the simple kinematic chain or 
combination of simple kinematic chains on which an 
actual machine is fundamentally based. He is too 
much influenced by the shapes of the various parts of 
the machine and misses their essential kinematic 
arrangement. The author of Praktische Getriebelehre 
Vol. I, Berlin: Julius Springer. (Price 21 marks), 
Dr. Ing. K. Rauh has had this difficulty in mind in 
writing it, and has tried to arrange and present the 
matter so as to help the reader to acquire this capacity 
for seeing the fundamental behind the actual. For this 
reason most of the illustrations are not mere line dia- 
grams but are of mechanisms in their practical form. 
The author begins by defining higher and lower pairs, 
and shows the different forms which kinematically 
identical pairs may take. He then proceeds to con- 
sider the various kinematic chains consisting of four 
lower pairs and follows this with a brief description of 
the methods of determining the velocity of a point in 
& mechanism. This section could with advantage be 
extended, as, apart from the graphical differentiation 
of the velocity-time curve, no more exact method of 
finding the acceleration is given. A large section of the 
book is devoted to the study of the paths of points 
rigidly attached to the coupler of a four-bar chain, and 
to their applications in mechanisms giving intermit- 
tent motion derived from a continuously rotating 
crank. In addition, the many forms of straight-line 
motion based on the four-bar chain or the slider-crank 
are discussed. A uniform system of shading the illus- 
trations is used throughout the book, in order to enable 
the reader to recognise corresponding links in different 
inversions of the same kinematic chain. This pro- 
cedure is carried a stage further in an appendix consist- 
ing of eight plates, in which corresponding links are 


mechanisms based on kinematic chains comprising 
four lower pairs. The treatment brings out clearly the 
manner in which the characteristics and uses of the 
mechanism are determined by the proportions adopted 
and the particular inversion used. 





For those requiring detailed theoretical and practical 
studies of concrete and concrete construction, attention 
may he drawn to an Italian series of pamphlets being 
published by Messrs. Ulrico Hoepli, of Milan, at the 
price of 10 lire each. Vols. I and II of the series recently 
published, are Jl Comportamento Elastico di Ponti 
Faroviari in Cemento Armato and Resistenza ed Elasti- 
cita Di Calcestruzzi di Cemento. Both are research 
studies carried out at the Royal School of Engineering 
at Milan. They are by Ing.-Professor Luigi Santarella. 
The first is mainly a detailed study of the design of 
the Cotranchi reinforced-concrete railway bridge, 
constructed in 1928. The investigation covers a 
discussion of the design calculations, loading tests, 
deflection records, longitudinal strains, temperature 
changes, &c., comparisons being given of theoretical 
and actual measurements. Other bridges considered 
are the Val Brembana bridge, built in 1904, the Val 
Brembitta bridge with a clear span of 27-5 m., and 
bridge over the Rinotorrent with a similar span. The 
second volume is devoted to a study of the properties 
of cement mortars and cement concrete as affected by 
the proportion of water. This includes a compre- 
hensive study of the materials used, including gravel, 
sand and cement, and of the resultant products. The 
value of these two studies lies in the fact that the 
theoretical data are deduced and stated in a very 
lucid manner, and in such a way that they may be 
readily applied in connection with the solution of 
practical problems. The text and subject-matter are 
illustrated by reproductions of photographs and dia- 
grams, and 4 feature is the series of folded charts, giving 
in many cases actual test records and other material. 





Engineers are apt to regard mathematics as a means 
whereby various problems with which they may be 
faced can be most readily solved, and it is natural 
that mathematical text-books written for the benefit 
of engineering students should emphasise the practical 
side of the subject. It is possible, however, to devote 
too much attention to practical applications, and the 
course of study provided in Applied Mathematics for 
Engineers, Vol. III—Differential Equations with 
Applications, by T. Hodgson (London: Chapman and 
Hall; price 13s. 6d. net), the third of a series by the 
same author, although quite satisfactory from a mathe- 
matical point of view, may be criticised for its tendency 
to usurp the functions of text-books dealing with those 
particular branches of engineering science from which 
the applications are derived. The 50-page chapter, for 
instance, devoted entirely to problems relating to 
deflection of beams contains material one would usually 
look for in a work on strength of materials. The 
chapters dealing with ‘Applications to Thermo- 
dynamics” and “ Applications to Thin Rods” are 
subject to similar criticism, although the author has 
certainly kept the length of these two chapters within 
more reasonable limits. The subject-matter is mainly 
concerned with those types of differential equations 
which are likely to be of most use to the engineer. 
A useful chapter on linear differential equations with 
constant coefficients explains methods of tackling 








indicated by a distinctive colour. The author has | 
aimed at presenting a review of the many types of | 


simple vibration problems, whilst chapters on partial 
differentiation and partial differential equations serve 
as an introduction to more difficult problems of this 
character. The book also contains chapters on 
Fourier’s series and the application of vectors to 
alternating currents, which will be of interest to 
electrical students, and a chapter on spherical trigo- 
nometry, which gives information required by students 
taking surveying. The practical side is particularly 
well illustrated by a large number of worked-out 
examples, and additional examples for students to 
solve for themselves are appended to each chapter. 
The book should be of considerable value to engineering 
students, not only as a book to be used in connection 
with lectures on this subject, but also as a book to be 
retained for future reference purposes. 


Engineers who have to design sewage schemes for 
clients using the metric system will find a book recently 
published by Julius Springer, Berlin, entitled Tabellen- 
buch fir die Berechnung von Kandlen und Leitungen 
(price 25-50 marks) of considerable assistance. The 
authors, Messrs. E. Wild and O. Schéberlein; do not 
claim to have evolved anything more than a time- 
saver, and, in fact, most of their material, in English 
units, is available in books in our own language. It is 
a point of some interest, however, to find a German work 
departing from their traditional attitude of attempting 
to allow in design for all possible combinations of 
circumstances, and to note that, as practical engineers, 
they assume that, after a very short period in use, 
all such pipes become coated with a slime which gives 





“ ” 


to each, sensibly, the same value of Kutter’s “n. 
For sewers of circular, egg-shape (standard, elongateed 
and flattened), and horse-shoe section they tabulate, 
for some 18 different standard sizes, the discharges 
and mean velocities when running full, under some 
150 different hydraulic gradients, the standards being, 
of course, German ones, Later sections give the 
hydraulic properties of the same sections running 
partly filled. Theoretically, a circular pipe gives its 
maximum discharge under a given gradient when 
running about 95 per cent. full, the discharge then 
being more than when the pipe 100 per cent. full, and 
this is accepted by the authors. We should, however, 
like to see convincing tests which prove this, for there 
is reason to believe that the theory breaks down in 
actual fact. While the maximum discharge is.attained 
at 95 per cent. depth, further filling does not reduce it. 
It is to be noted also that, using the “ abbreviated 
Kutter” formula, the gradients start as high as 
143 : 1,000, which we believe to be outside the range to 
which this formula may be safely applied. 


CENTRIFUGAL-PUMP GOVERNOR. 
ALL who are familiar with the operation of centri- 
fugal pumps are aware that a sudden drop in head 
may seriously overload the driving unit. On _ this 
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account, it has been customary to provide a large 
factor of safety by employing a motor with a consider- 
able reserve of power, a practice which inevitably 
involves high first and running costs. To over- 
come this difficulty, Messrs. Holden and Brooks, 
Limited, Sirius Works, West Gorton, Manchester, have 
recently introduced an automatic governor, illustrated 
in the annexed figure, for use in conjunction with their 
pumps. It is claimed that, with this apparatus, the 
electric motor, or other driving unit, is never called 
upon to deal with sudden overloads. The governor, 
which is called the Pumreg, forms part of the main 
circuit on the delivery side of the pump, and is pro- 
vided with a central valve which is held open by the 
water impinging on its tapered surface, and tends to 
close as the pressure falls due to loss of head. The 
central spring is adjusted by means of the set-screw 
at the top, so that when the pressure reaches its normal 
value, the valve will be in the position shown in the 
figure. Should the external pressure on the system 
fall, the valve will move down and restrict the opening 
by just the requisite amount to maintain the original 
pressure at the pump discharge branch. The effect 
is similar to that obtained by hand regulation of a 
sluice valve at the pump outlet, but is, of course, more 
sensitive and fully automatic. When the pump is shut 
down, the spring completely closes the valve, which, 
therefore, functions as a non-return valve. When the 








pump is again started up and run up to speed, the 
pressure generated re-opens the valve, which will 
again adjust itself to the pre-determined head. 

The body of the valve is made of cast-iron or steel, 
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according to the working pressure, and the flanges are 
machined to British standard sizes. 


metal, and is a sliding fit in a bronze liner anchored to 
the body. 
stainless steel, and the spring carrier at the top is made 
of gunmetal and embodies a guide for supporting the 
spring as shown. The adjusting screw and lock-nut 
are also of Monel metal. The passage through the body 
is streamlined, as shown, and the frictional resistance 
is stated to be negligible. The governor is made in 
five sizes, ranging from 3 in. to 8 in., and is of value 
in a variety of applications, such as boiler feeding, mine 
sinking and drainage, and process work. 


THE PROPERTIES OF COPPER IN 
RELATION TO LOW STRESSES.* 


Taz Errecr or Coto Work, Heat Treatment, 


AND COMPOSITION. 
Part II.—Creep Tests at 300 deg. C. and 350 deg. C. of 
Arsenical Copper and Silver-Arsenical Copper. 


By H. J. Tapsert, A.C.G.1., and A. E. Jonson, M.Sc. 


In Part I of the present researcht the results of tests 
on four copper alloys to determine their resistance to 
tensile and compressive stresses, applied for a com- 
paratively short time at moderate temperatures, are 
discussed in relation to the composition and pre- 
treatment of the alloys. The present Part II deals with 
an investigation carried out on samples of two alloys 


Taste I.—Particulars of Materials Tested. 


Composition. 
Per cent. 


Degree 

of Cold- 

Work. 
Per cent. 


Material. Heat-Treatment. 


10 min. at 650 
deg. C... ee 
2 hrs. at 300 deg. 


Arsenical copper, nil 
soft | As 0-34 

Arsenical copper, 5 (O 0-067 
H." } 

072 

$1 

025 


nil ‘at 650 |) Ago- 
deg. C... .»| LAs 0- 

2 hrs. at 350 deg. |-(O O 
©. on J 


Silver - arsenical 
copper, soft 
Silver - arsenical 5 

copper, H.T. 


raste Ll.—Resulis of Creep Teste. 


Approx!- 
mate 
Initial 
Strain 
(inclu- 
ding 
Elastic 
Strain). 
In. per in 


Duration 
of Test. 
Days. 
Be 
Broken. 


Approxi- 
mate 
Minimum 
Rate of 
Strain. 
In. per in. 
per day. 


Stress 
applied 
Tons 
per 

oq. in. 


Final 
Strain. 
Per 
a cent 

Unbroken. 


Temperature, 300 deg. C 
0-031 
0-019 
0-007 
0-001 


0019 
0016 
0006 


036 

o214 
O142 
0016 


0 
0 
0 
<0 


0128 
00238 
00066 
000105 


00206 
00056 
ooo14d 
0078 
00139 
00026 
000017 
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heat- 
treated 

Silver- 
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0 
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-0009 
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00037 
000091 
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Temperature, 350 deg. C. 
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Doubtful 
0-0045 
0-00158 
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treated 
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of the type referred to in Part I, viz., arsenical copper 
and silver-arsenical copper, soft and also cold-worked 
followed by moderate-temperature heat treatment, in 
order to determine their relative resistance to creep at 
300 deg. and 350 deg. C. under prolonged loading 
conditions. The work described herein was carried 
out at the National Physical Laboratory, at the request 
of the British Non-Ferrous Metals Research Associa- 
Institute of Metals, 
Abridged. 


* Paper read before the 
Wednesday, March 9, 1932. 
t Seo page 310, ante. 
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The piston, of | 
which the valve forms an integral part, is made of gun- 


The spring is made of Monel metal or | 


tion, under the authority of the Committee of the | 
Department of Scientific and Industrial Research | 
appointed to direct researches on the behaviour of 
materials at high temperatures. The materials used 
in the tests were supplied by the British Non-Ferrous | 
| Metals Research Association in the form of bars 3} in. | 
|in diameter and in the condition stated in Table I. 
Creep Tests.—The object of the tests was to determine 
the relative rates of creep of the four materials at | 
temperatures of 300 deg. and 350 deg. C., and under 
prolonged stresses of the order of a few tons per square 
inch. The temperatures of the tests are rather higher 
than might usually be encountered in service, but were 
chosen as being suitable for the purpose of indicating 
to what extent superiority in creep resistance, due to 
composition or pre-treatment or both, was retained 
|at relatively high temperatures such as were adopted 
for the heat treatments of the alloys which had 
|received 5 per cent. cold work. Creep tests were 








| Fig.1.RELATIONS BETWEEN STRESS-LOG 
RATE OF CREEP AT 300°C. 
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appear to have a very marked effect on the initial 
deformation under tensile load (2 tons to 5 tons per 
square inch), except that a reduction in initial deforma- 
tion at 300 deg. C. seems to be brought about by the 
presence of silver in the pre-treated alloy. 

The results obtained for the initial strains on loading, 
in general, support the evidence obtained from the 
tensile and compression tests (3-5 tons to 5 tons per 
square inch) on these alloys as quoted in Part I of the 
present research. The percentage elongations at 
fracture in the creep tests (Table II, column 6) are some. 
what low, and in some cases fracture occurred at the 
gauge marks. As previously noted, the test tempera- 
tures were higher than the normal service temperatures 
of alloys of the type examined, and it would be 
inadvisable to assume that low elongation would be 
associated with failure under the prolonged application 
of load at service temperatures. In the case of certain 
metals submitted to examination, it has been shown 


Fig.2. RELATIONS BETWEEN STRESS-LOG 
RATE OF CREEP AT 350°C. 
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| that, at comparatively low temperatures, failure by 
creep occurs as a result of deformation within the 
crystal grains and is associated with considerable 
ductility, but at comparatively high temperatures 
intercrystalline cracks develop a the separation of 
crystal grains from one another and failure is accom- 
panied by little elongation. At intermediate tempera- 
tures both mechanisms of failure may be expected to 
| operate to an extent depending on the temperature. 
| An investigation into the nature of the failure of the 
copper alloys is being made. 
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Fig.3. STRESSES CORRESPONDING WITH io-° 
AND 10-* STRAIN RATE PER DAY AT 
300°C. AND 350°C. | 
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| Silver-arsentcal cop- ; 











Silver-arsenical cop- 
carried out in testing machines which have been|_ 

| previously described,* and in which creep extension | 
| could be measured to 0-0001 in. on a 2-in. gauge length. | 
The test-pieces used were approximately 0-564 in. in 
diameter. Stresses ranging between 5 tons and 2 tons | 
per square inch were applied to specimens maintained | 
within about + 2 deg. C. of the mean test temperature. | 
| From the strain-duration (creep) curves obtained from 
the tests, the minimum rates of creep were determined, 
and the comparative resistance to creep of the four | 
| materials has been judged by the trend of the curves | 
showing the relations between stress and log minimum | 
rate of creep. Table II summarises the results of the | 
creep tests. 

| The initial strains on loading (see column 3, Table II 
show that the soft alloys deform initially much more | 
than the pre-treated alloys, and for that reason it 
appears very probable that the latter alloys possess | 
|higher limits of proportionality and higher “ proof | 
| stresses’ than the former at the test temperatures. 
| The presence of silver in some of the samples does not 


The relations between stress and logarithm minimum 
rate of creep for the soft and specially treated alloys at 
300 deg. and 350 deg. C., respectively, are shown in 
Figs. 1 and 2 onthis page. From the curves of Figs. 1 
and 2 the stresses corresponding with minimum creep 
rates of 10-* and 10~ in. per inch per day have been 
| deduced, and are recorded in Table III and shown 
plotted in Fig. 3. 

Considering the curves in Figs. 1 and 2, it will be 
observed that the stress-log. rate of creep curves of 
the arsenical-copper alloys are steeper than those of 
| the silver-arsenical copper samples. The materials 
) | would not, therefore, fall into the same relative order 
as indicated by Table II, for rates of strain of 10-° per 
day or less, and the materials containing silver appear 
likely to be still further superior in respect of resistance 
to creep at 300 deg. and 350 deg. C. to the silver-free 
materials at stresses less than 2 tons per square inch. 
The improvement effected by the special pre-treatment 
can of the alloys is very marked, more particularly with 
* Department of Scientific and Industrial Research.| the pre-treated alloy containing silver, which has its 
Report No. 1, 1927. | creep rate reduced to about one-tenth the value 
H.M. Stationery Office.) | obtained for the soft alloy. 
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R ‘in the direction of the making of numerous items | concrete parts cannot be attributed wholly to the 
FABRICATED CONCRETE WORK On tae engineering and building on the repeti-| cost of brickwork, as such parts have qualifica- 
THE SOUTHERN RAILWAY. | tion system in a factory. The remarkable extension | tions in many directions which brickwork cannot 
Wun reinforced concrete, in the modern sense, | which has taken place in the application of this type — 
was being developed by the Ponts et Chaussées | of construction in recent years, is certainly partly Fig.2. PLAN. 
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— ba h5$H industry. It is common economic | blocks, while the heavy cost of the upkeep of wood 

7 “RNCMBERING” experience that when any type of | fences has encouraged the making of concrete fence 
depart nt and schools of the French Government, | organisation attempts to obtain more than a fair | posts, and the high cost of quarrying for sized blocks 
it was . -nerally thought that its main use would | remuneration for its output, the user will turn to and of machining has led tothe making of concrete 
be for | ridges, buildings, conduits, &c., cast in situ, | the investigation of alternative methods of meeting curbs. A further example in which the develop- 
but it ws soon found that much could also be done | his requirements. The growing use of pre-formed | ment of this class of work may definitely be related 











FABRICATED CONCRETE WORK ON THE 


ENGINEERING. 





[APRIL 


22, 1932. 























--9'6"--- 











-3:4--—--» 








a so 
Roof Sections 


SOUTHERN 


RAILWAY. 


SECTION A.A. 


Corrugated 
Asbestos Sheets 























~~ 























*-—-oe-----9'4 


. 


~~ B.é 

















H 








Concrete Cill Sections 

















































































































BR Recs 





-_— fan 
%° Bolt Holes 
--10: 0---------- 


DETAILS OF CONCRETE CILL & POSTS. 


__ELEVATION _ 


_ 


vke---9: 1§%----o4 


Fig 19. Fig.20. Fig.21. 
CORNER POST. 
BACK IEW. SIDE VIEW. SIDE VIEW. 


INTERMEDIATE POST 


~ K@ 





+ \%« Bolt Holes 





te T4 


- 


Fig 15. PLAN 


/Sockets 1" 


to take Intermediate Posts — 
= ra aes 


=] 





it 


PS 4 = 


(st csockets Ts Dog wo ake. aan 
T | ' TT aie 
H i WE 
i. > 


aye 


s-4_2D eo 5 





1B" ~--+- 


~ 
_ 


ELEVATION _ 





Fig. 16. 


tT 2% ¢ 34 Bolt Holes 


T 


L 





- o> 


Fig. 7. PLAN 





ge letete | Roe 2 aly inermodiate Lasts , 


Sr ae he: 





"56 3e@ 0) 


to the cost of brickwork is in the case of egg-shaped 
sewers, which have the advantage that they can be 
manufactured in the shop in sections, and can then 
be taken to site and joined up cheaply and rapidly. 

Before the war, Mr. A. W. Szlumper, C.B.E., 
M.Inst.C.E., chief engineer of the then London and 
South Western Railway, found there were large quan- 
tities of granite chippings available at the Meldon 
quarry near Oakhampton in Devon, from which much 
of the ballast of the railway was, and is still, supplied, 
and he conceived the idea of creating works for the 
making of slabs, fencing posts and concrete sleepers 


at a convenient site on railway land at Exmouth | 


Junction, a mile or so to the east of Exeter. Starting 
in a small way thes: works are now among the most 
important of their kind in the country, and probably 
turn out a greater variety of fabricated products 
than any other works in the British Isles. The 
works and depot occupy a space about 1,200 ft. 
long by 160 ft. wide, much of the work being carried 
out under cover. The site was originally cut out of 
a bank and slopes somewhat from west to east, and 
advantage was taken of this to lay out the works so 
that the raw materials could be unloaded at the west 
end and gravitate towards the east as made up. A 
view of the works is given in Fig. 1, on page 475. Many 
of the items manufactured are reinforced, the steel 
bar generally used being No. 15 of the 1912 British 


standard structural steel specification. The basis 
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of design is 16,000 lb. per square inch working load 
in tension for the steel and 600 Ib. per square inch 
compression on the concrete ; a very material propor- 
tion of the products, however, have their dimensions 
based on manufacturing exigences rather than on 
calculation. The normal minimum cover for the re- 
inforcement is }-in., often 1 in. The usual mixture is 
5 cub. ft. of }-in. chippings, 24 cub. ft. of Flemington 
Barnstaple sand and 1 ewt. of cement. Portland 
cement is used, the specification requiring that 4-in. 
cube test blocks which are tested at the Southamp- 
ton Docks shall stand from 20 tons to 25 tons.; 

The stone chippings and sand are delivered by 
means of an elevated siding, shovelled into hoppers 
and passed into a concrete mixer, the concrete being 
delivered round the works in narrow gauge hand 
trucks with V sides so as to be easy for emptying 
with a shovel. The mixture used is somewhat on 
the wet side, the cast pieces being usually seasoned 
for a month ; the most important, however, are kept 
for six weeks. 

For general slab work, and for the webs of foot- 
bridge girders, standard grid panels are used. The 
reinforcing bars used in slabs are usually square 
twisted in section and are laid in rectangular mesh 
3 in. by 3 in., and 4 in. by 4 in., in normal standard 
panels. Every fourth bar is turned at the ends to 
bind. The largest reinforced panels are 20 ft. long, 
| 5 ft. wide with 4 in. mesh. Expanded metal is used 
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for some of the lighter work, but experience has 
shown that weak points may be found in the mesh 
legs close to the V points where the metal has been 
split. Standard slabs are taking the place of timber 
decking, a handy size being 2 ft. 6 in. by 3 ft. 9 m. 
and 2 in. thick. 

The slabs are cast on tables covered with charcoal- 
iron sheets with wood fillets for the sides, a thickish 
oil being used to prevent sticking. The moulds 
are filled from the hand trucks, the variety of 
products handled tends to make it more economic! 
to take the concrete to the mould rather than the 
mould to a filling spout. In slab making, the wood 
sides, fillets, and other casting accessories can b 
removed after the concrete has set, leaving the 
slab on the table to mature, during which time the 
sides &c., can be used again. There are five time 
as many beds as moulds. 

An example of a simple piece of work 
used for platform coping, is illustrated u 
and 3. It is 4 in. thick, with four groov' 
upper front edge and a drip-groove unc 
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The bed on which the slab is cast has a cast-iron 
front mould to form the grooves; fine material is 
used for the first layer to produce a good face. An 
interesting development of slab work is in the 
construction of station platforms as an alternative 
to a brick wall with back filling or to a timber 
structure. Upright supports, known as platform 
prackets, are arranged with a good bearing surface 
on the ground at a standard distance of 4 ft., centre 
to centre. A vertical slab, 4 ft. by 3 ft. 74 in. by 
9 in., facing the rails, fits into recesses moulded on 
the sides of each bracket, and a flat slab, 2 ft. 6 in. 
by 3 ft. 7} in., placed on fillets above the feet, forms 
a shelf on to which earth can be shovelled. The 
coping platform slab shown in Figs. 2 and 3 forms 
the top, arranged with a material amount of overhang 
to give some safety space. A V-keying space is 
made on the sides of the platform slab, two slabs 
together forming a diamond slot over a recess in the 
bracket. Any forward thrust from earth pressure, 
due to the back-filling tending to overturn the 
bracket forward, is resisted by the weight of earth 
on the shelf. The arrangement is illustrated in 
Figs. 4.5 and 6, enlarged details being given in 
Fig. 7. A special set of brackets and slabs is 
used for the ramps at the end of station platforms. 
In cases where the platform is on an embankment, 
or a new station or halt is to be arranged, the top 
slabs can be placed on concrete trestle work. The 
platform can be built up very rapidly and the 
bottom and front slabs in the grooves of the bracket 
make up a strong boxlike framework. 

A further development of the slab is the making 
of panel palisading for platforms. Posts reinforced 
with rods are arranged with slots, one on each of 
two opposite sides, the grooves being long enough 
vertically to take the edges of the 5 ft. 9 in. by 
4 ft. 9 in. by 1} in. thick slab when placed upright. 
After fixing one post solidly, a slab is pushed in 
sideways, a post is then placed in a pre-excavated 
hole and pushed home up against the slab, which 
enters the slot on one side, the clearance being 
jin. The post is then fixed by ramming, and the 
fixture of the next slab follows, and so on. A 
moulded top rail drops on to the slab. The result 
is a neat looking fencing that does not require 
painting. An example of a 6-ft. fence of this type 
is illustrated in Figs. 8 to 10. A small type for 
bridge parapet walls is also made. 

Aneat hut for holding oil, tools, and such materials, 
5 ft. 4} in. by 5 ft. 44 in. in plan, is made up of three 
special walling slabs, 14 in. thick, a grooved, cast, 
one-piece rectangular cill base and a cast roof-section. 
The roof is reinforced with mesh fabric or expanded 
metal. Countersunk holes are let into the front 
edges of the side sections, and jambs for double 
doors are fixed on each side with the aid of brass 
screws. A concrete lintel goes over the doors. 
The cill is placed on the ground, the three slabs are 
dropped into place and the roof fits on the three 
slabs. The grooves in the base cill and the roof 
framing keep the whole together, so that it can be 
erected rapidly, and as no grouting is used, can be 
easily taken down and shipped to another position, 
if required. 

For railway purposes, buildings are frequently 
required for temporary draughtsmen’s offices, store 
rooms, ticket offices for halts, shelters, lamp rooms, 
fogmen’s huts, gatekeeper’s shelters, coal huts, and 
so on. Brick structures are expensive, wooden 
structures will not stand much moving, and require 
painting, and concrete buildings built with shuttering 
are also expensive. To deal with this situation, a 
system of slab and pillar portable hutting, on the 
lines of the hut just referred to, has been developed. 
The walls of the house are built up of standard unit 


slabs, which can be plain, or have Critall steel 
windows cast in place. Fig. 11 is a photograph of 
4 lamp room, made on this system, while Figs. 12 
to 26 give details of a two-roomed office of similar 
construction. 

A series of standard length concrete sleepers are 
Placed on the ground with corner pieces to form 


the founiation for the uprights, the sleepers being 
fastened together by means of cast longitudinals. 
Narrow slabs, like a wood deal placed on edge, 
break joint with the sleepers, while horizontal bolts 
make the whole into a sort of rectangular curbing. 
Cross bearers can be fitted into the narrow slabs 





and standardised slabs put down to form the floor. 
The uprights are of T-section concrete, and fit 
into T-mortices cast into the side sleepers. The 
wall slabs fit into the recesses formed by the two 
angles of the T, the slabs being a little thicker than 
the web of the T is deep, as shown by Fig. 22. Holes 
are cast in the face of the edge of the web and in 
them are placed Rawlplugs. When the uprights 
have been placed in position, the slab is dropped 
into place between the angles of the T’s and are 
thus fixed crossways. They are held by the narrow 
vertical slabs which make a sort of lip; an upright 
fillet of wood faces the post, it is fixed by means 
of screws which bite into the Rawlplugs. The fillet 
can be used to support a bench, shelving or lining. 
An asbestos cement roof on a wood framework can 
be dropped on and secured to the uprights. It is not 
found necessary to grout up the wall joints, so that 
the whole thing can be taken down rapidly. Combi- 
nations of plain slabs, window sections and door 
sections can be built up as desired. For the larger 
structures, a sectional wood floor can be arranged, 
and a fibre board lining, with a wood-lined roof, 
when the building is required as an office, as in 
Figs. 12 and 13. 
(To be continued.) 
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Proceedings of the Third International Congress for 
Applied Mechanics. Stockholm: Ab. Sveriges Lito- 
grafiska Tryckerier. (Volumes I, II and ITI.) 
In the first volume of these transactions, under the 
title of Hydro- and Aerodynamics, are collected some 
60 papers on theoretical and practical aspects of 
fluid motion, ranging from aeronautics to lubrication 
and indicating, in numerous directions, improved 
methods of engineering application. A good deal of 
attention has, naturally, been directed to the related 
fundamental problems of fluid resistance and tur- 
bulence. The growth of theoretical treatment and 
the present state of knowledge of these subjects 
are reviewed by Eisner and Oseen in two general 
lectures which serve as valuable introductions to 
papers such as von Kaérman’s examination of tur- 
bulent flow in parallel channels by a similarity 
method, and Tollmien’s description of recent work on 
the stability of laminar flow subject to small dis- 
turbances. A problem of rather more immediate 
interest, having a bearing on hydraulic turbine 
design, arises from the so-called rotation turbulence 
which occurs in water passages rotating about a 
distant axis. Seelig has studied this phenomenon 
in simple cases of S-shaped lengths of tube, and 
contributes experimental data connecting hydrau- 
lic resistance with rates of discharge and rotation. 

An important contribution to hydraulics comes 
from Nikuradse, whose work on resistance coeffi- 
cients for flow in smooth, straight pipes at Reynolds 
numbers approaching 5 x 10° is already fairly 
well known. These results are amplified, on page 
239, by coefficients for pipes of different degrees 
of roughness, of which two highly interesting fea- 
tures are the variation of roughness effect with 
Reynolds’ number and the constancy of the rough 
pipe coefficients at Reynolds’ numbers above 10°. 
Lorenz’s calculation of the critical Reynolds’ number 
for pipe flow shows remarkably close agreement 
with actual observation. Recognition of the 
influence of cavitation on hydraulic projects of 
engineering scale is leading, nowadays, to an 
increasing measure of theoretical and experimental 
investigation, as exemplified by Riabouchinsky’s 
paper entitled “‘ Cavitational Theory of Fluid Resist- 
ance,’ which is supplemented by visual studies 
of the wake due to the accelerated motion of a disc, 
immersed in water, under varying conditions of 
superimposed atmospheric pressure. On the basis 
of Bernoulli’s energy equation, Makkavéeff pre- 
sents an analysis of the genesis of cavitation and 
the losses in gate valves and turbines, whilst Betz 
later in the volume shows by thrust grading curves 
the detrimental effects of cavitation on marine 
propeller performance. 

Among the aeronautical papers a tendency is 
observable to attack, in advance, the problems 
arising from the steady increase in the average 
speed of aircraft. In this connection, Taylor con- 


pressible flow which have been solved by his “ elec- 
trical analogy ” method, whilst Briggs and Dryden 
summarise recent American work on aerofoil 
characteristics at air speeds near that of sound. 
They find, under such conditions, that aerofoils 
which are segments of circular cylinders give better 
results than more conventional profiles. Glauert 
gives an account of some of his recent conclusions 
as to the design of airscrews for high-speed aero- 
planes, and the general question of compres- 
sibility effects on airscrew performance is admirably 
surveyed in Bairstow’s introductory lecture. 
Mention must also be made of an account, by Melvill 
Jones, of full-scale measurements of the movements 
of a stalled aeroplane; of Kawada’s contribution 
to latticed wing theory, which should prove of ser- 
vice to ventilation engineers; and of Hogner’s 
airscrew theory, which takes account of non- 
uniformly distributed inflow. 

In the province of naval architecture reference 
may be made to Wigley’s introductory lecture on 
ship wave resistance, to Pavlenko’s theory of gliding 
over a water surface, and to Wagner's analysis of 
the impact of an alighting flying-boat huil. Finally, 
three papers on engineering matters may be 
enumerated as follows :— ‘‘ Notes on the Mechanism 
of Bearing Lubrication,’ by Karelitz; ‘“ Flow 
through a Conical Seated Valve,” by Tanaka; and 
some small-scale tests of “Wind Pressure over 
Buildings,” by Nokkentved, of Copenhagen. 

Volume II contains the papers on the elasticity 
and strength of materials, ballistics, and rational 
mechanics. From the engineer’s point of view, 
the most important question discussed is the 
criterion for elastic breakdown in ductile materials 
at the yield point. Several attempts have been 
made in Germany and elsewhere to express mathe- 
matically the conditions for plastic flow. These 
are reviewed in Professor v. Mises’s opening address 
(page 3), and the subject is further treated by 
Pollaczek-Geiringer, Nadai, Reiner, Tafel, and 
others. As to the fundamental condition for elastic 
breakdown, it may be said that three theories still 
hold the field, viz., the Coulomb-Guest hypothesis 
that breakdown occurs when the maximum shear 
stress exceeds a certain limit ; the Beltrami-Haigh 
theory of breakdown when the total strain energy 
exceeds a certain limit ; and the v. Mises-Hencky 
theory of breakdown when the shear strain energy 
exceeds a certain limit. Of these, the first has re- 
cently shown some signs of revival, but on the Con- 
tinent the third is becoming more and more generally 
accepted as the true criterion. Some experiments on 
the torsion of thin tubes reported by Hohenemser 
(page 11) accord remarkably well with this theory, 
confirming the work of Ensslin. Ros and Eichinger, 
in a continuation of their work on rupture conditions 
(page 254), attempt to correlate the results of experi- 
ments on single crystals with the shear strain energy 
hypothesis, but, while accepting this theory as 
the criterion for elastic breakdown, they consider 
it inapplicable to rupture conditions. Ljungberg also 
gives an account of his experiments tending to show 
that the work necessary to fracture a specimen is 
the same whether in a fatigue or tension test, and 
Haigh and Thorne discuss a theory of fatigue 
failure assuming local three-dimensional stress. 

Of the papers on springs, a note submitted by 
Haag on the theory of chronometer springs, and a 
paper by Honegger on helical springs in which 
the radius of the coil is small, should be mentioned. 
The latter embodies the Révereffect. If the radius 
of the coil be large compared with the diameter 
of the wire, the common assumption that the spring 
is equivalent to a long straight rod in torsion is 
substantially correct. When the radius is small, 
the strength of the spring depends on the resistance 
to torsion of a curved bar, and the shear stress is 
not proportional to the distance of a fibre from the 
centre of the cross section. The actual shear stress 
may be 40 per cent. less on the outside and 50 per 
cent. greater in the inside of the spring than that 
given by the usual theory. Réver, in 1913, gave 
an approximate formula taking this effect into 
account, to which Wahl in a contribution now pro- 
poses a slight modification, verifying the theory 
by extensometer measurements of springs. 

In the domain of stress measurements on models, 








tributes a discussion of a number of cases of com- 


Coker and Levi (page 171) demonstrate the correct- 

















ness of St. Venant’s rers of equipollent loads | 
in certain particular cases by means of photo-elastic | 


stress measurements. Tuzi, as recorded in these 
columns, suggests a combination of photography 
and cinematography for such measurements, 
and the use of a modified Bakelite, called ‘“‘ Pheno- 
lite,” for the specimens. Dirksen deals with a 


stereo-photographic method of deformation measure- | 


ment and Yamaguti investigates the stress distri- 
bution in a tunnel, using an agar-agar model. 


Of the remaining papers, the following are of | 


more immediate interest to engineers: One by 
McAdam, including under the title “* Stress and Corro- 
sion,’”’ a summary of his corrosion-fatigue researches, 
and a general discussion on the interaction between 
stress and corrosion. Canfield contributes a review | 
of his experimental work on the loss of energy | 
due to internal friction. The effect on internal | 
friction of overstrain and recovery, age-hardening, | 
and repeated stresses, is studied, and he emphasises | 
the large difference in the internal friction constant | 
ot different materials, and its bearing on the stilling 

of elastic vibrations. Professor Hovgaard contri- | 
butes a summary of his work on the determination | 
of stresses in curved pipes, and Westergaard an | 
outline of the methods used in the experimental | 
determination of the stresses in arched dams. 

In Volume III will be found the papers dealing 
with elastic stability and vibration. In the inaugural | 
lecture, Professor Timoshenko reviews his well- | 
known work, and that of others, on elastic stability. | 
The papers on struts are of rather secondary | 
interest, but a consideration by Melan of the} 
crippling of the web of a strut of H-section is worth | 
notice. A paper by Frederhofer on the lateral 
stability of thin- plate cantilevers and beams of | 
varying height, and an approximate treatment, by | 
Schnadel, of flat plates under edge thrusts, intended | 
to apply to ship plates, may be mentioned. Papers | 
by Bergmann and Seydei on the crippling of an| 
elastic strip due to shear are of some importance in 
aeronautical work. 

It has recently been discovered that a shaft 
may whirl at speeds far higher than its critical 
speed. Two causes of this phenomenon are dis- 
cussed in a paper by Newkirk. If a hub be shrunk 
on to the shaft between the bearings, and slipping | 
is possible between the shaft and the hub, the 
shaft will remain deflected if disturbed by a blow. 
As it rotates, slipping between the shaft and 
the hub will occur in alternate quadrants, and 
the resulting frictional forces cause the elastic 
reaction to act away from the centre line, producing 
a tangential component which maintains the whirl. 
Again, due to clearances in the bearings, a rotating 
shaft will bear on one side of the same, and the fric- 
tional resistance on that side, aided, it issuggested, by | 
the effect of the oil film, sets up whirling at the criti- | 
cal frequency, independent of the speed of rotation. | 

A number of memoirs on the mathematics of 
vibrations, chiefly of theoretical interest, follow, and | 
are succeeded by a group on the damping of vibra- | 
tions. As a device for damping torsional oscillations | 
ininternal-combustion engines, Lanchester suggested | 
a friction-driven flywheel, which dissipates energy | 
by slipping when the angular acceleration of the | 
driving shaft is large enough to make the inertia | 
torque of the flywheel greater than the frictional | 
torque. The earlier theories given for such dampers | 
were based on the assumption of viscous friction | 
(force of friction proportional to the relative velocity 
of sliding surfaces), and fail to explain the observ ed | 
behaviour of such dampers, for the friction is, in 
reality, chiefly solid or “Coulomb” friction. | 
More recently, theories based on Coulomb friction | 
have been developed. These include a consideration 
of discontinuous motion, or motion with “ stops,” 
when the movement in arrested one or more times 
during a cycle, and a determination of the requisite 
conditions. A simple example of discontinuous 
motion is that of a weight hauled along a table by 
a spring. Although the front end of the spring 
may move at a constant speed, the effect of Coulomb | 
friction is that the weight follows in a series of jerks. 
{ note on the mathematics of such motion by 
van der Pol will be found among these papers, and | 
Den Hartog gives a theory for forced vibrations 
damped by combined viscous and Coulomb friction 
which appears to accord fairly well with experiments. 
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Fig. 19. PLAN OF RAM CROSSHEAD 


Fig. 18. 
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CATAPULT FOR LAUNCHING 
AEROPLANES. 


(Concluded from page 449.) 


Tue most interesting and important part of the 
apparatus is, of course, the means provided for 
accelerating and retarding the trolley, and when 
it is pointed out that the velocity of the trolley 
carrying an aeroplane weighing 8,000 lb. has to be 
brought up from zero to 57 m.p.h. while traversing 
a distance of 50 ft. 6 in., some idea of the nature of 
the problem can be obtained. Furthermore, the 
trolley, relieved it is true, of the weight of the 
aeroplane, has then to be brought to rest while 
travelling a further distance of 13 ft. 6 in. To 
understand the arrangements generally, reference 
may first be made to the diagrammatic side eleva- 
tion of the catapult reproduced in Fig. 17, on 
page 478. In this, the trolley is shown on the left, 
in the starting position, and below it, towards the 
right, is indicated the power cylinder. A ram 
working in this cylinder is fitted with a crosshead 
carrying eight sheaves, as shown in Fig. 19, and 
two wire ropes reeved round these sheaves, round 
fixed sheaves on the structure and round compen- 
sating sheaves, are connected to opposite ends of 
the trolley. The reeving of the ropes round the 
crosshead sheaves and the fixed sheaves, illustrated 
diagrammatically in Fig. 18, gives a four : one 
speed-multiplying ratio, so that the movement of 
the crosshead is followed by the trolley on a scale 
four times as great. The crosshead, it should be 
mentioned, is fitted with wheels at each end which 
run between guide rails, most clearly shown in 
Fig. 4, on. page 448, ante. The sheaves are all 
mounted on roller bearings. 

The power cylinder operating the crosshead is 
shown diagrammatically in Fig. 20, and in greater 
detail in Figs. 21 and 22 ; its functions can, however, 
be best explained with reference to Fig. 20. From 
this it will be seen that the cylinder is in direct 
communication with an explosion unit, in which 
a charge of cordite is fired when the aeroplane is 
ready for launching ; high-pressure air can, however, 
be used in place of cordite, if desired. The ram, 
it will be seen, has three different diameters, the 
inner end forming a piston which is a good fit in the 
cylinder, while next to this is a sleeve tapered to 
a special curve for a reason which will be apparent 
later. 

The remainder of the ram is cylindrical and 
of smaller diameter, and this part passes through 
a stuffing-box to the crosshead. The cylinder 
itself is in two parts connected by a flanged 
joint, at which point is fitted a neck ring, as 
is best shown in Fig. 21. The inner diameter of 
this neck ring is such that it leaves ample clearance 
round the smallest part of the ram but fits the 
tapered sleeve more closely; the part of largest 
diameter of the latter, in fact, practically closes 
the opening in the ring. 

It will have been noticed from Fig. 20 that the 
part of the cylinder to the left of the piston is filled 
with a fluid, which is actually a mixture of glycerine 
and water in equal parts, and that the part of the 
cylinder beyond the joint communicates with a 
receiver cylinder by means of a branch pipe. With 
the arrangements described it will be clear that, 
when a charge of cordite is fired in the explosion 
unit, the gas pressure on the piston will drive the 
ram towards the left, and force the fluid through 
the annular passage between the neck ring and the 
smallest part of the ram into the receiver cylinder. 
Since the area of the annular passage is then com- 
paratively large, there will be little resistance to 
the movement of the ram, and its acceleration, and 
consequently that of the trolley carrying the 


aeroplane, will be rapid. When, however, the 
tapered sleeve enters the ring, the area of the annular 
passage will be reduced and the resistance to the 
passage of the fluid increased, so that the motion 


of the ram will be retarded. At this point, the 
aircraft leaves the trolley and the pull on the latter 
8 automatically transferred from the accelerating 
ropes to the retarding ropes owing to the kinetic 
energy of the trolley, and, since the design of the 
tapered sleeve is such that a constant retarding 
pressure is maintained on the piston throughout the 
Temainder of its stroke, the trolley is uniformly 





retarded and comes to rest smoothly at the end of 
its travel. 

It will be apparent from the foregoing that the 
retarding mechanism is simple and reliable, and 
that its action cannot be delayed or commenced 
too early. It is, of course, important to ensure 
that the power cylinder is charged with fluid before 
a launch is made, and, for this reason, a gauge 
glass is fitted on the lower end of the receiver 
cylinder, as indicated in Fig. 20. Any deficiency 
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can be made up by pumping fluid into the 
receiver from a sump in which a reserve is kept, 
a semi-rotary hand pump being fitted for this pur- 
pose. Into this sump are drained the separators 
through which the air displaced from the receiver 
by the entrance of the fluid is passed on its 
way to the atmosphere, in order to avoid loss of 
fluid in the form of spray. A point in connection 
with the mechanical arrangement of the power 
cylinder may be referred to before passing on. 
The aeroplane engine is first of all run up to full 
speed when preparations are made for a launch, 
and the airscrew thrust has therefore to be resisted 
by the trolley, this resistance, multiplied by four, 
being transferred to the crosshead. To prevent the 





ram from being pulled out by the force exerted on 
it in this way, a spring-release hook is provided, 
as shown in Fig. 21, so designed that the crosshead 
is not released until the force exerted on it con- 
siderably exceeds that due to airscrew. The release 
hook can be easily adjusted to cover a wide range 
of applied loads. 

Before the extending portions of the structure are 
brought back into the stowed position, in which they 
are shown in Figs. 26 and 27, on page 488, it is 
necessary to bring the trolley into a position near the 
centre, so that when an aeroplane is placed in position 
on the trolley, the tail of the machine will come within 
the length of the main structure and will not foul 
any part of the ship’s structure when the catapult is 
trained ; the aeroplane is shown in this position in 
Fig. 7 on Plate X XVI, ante. Means are therefore 
provided to move the troliey from the firing position 
to the stowed position, a distance of 25 ft., by working 
the ram through a distance of 6 ft. 3 in. This is 
done by mounting the release hook, in which the 
crosshead is held, on the end of a screwed shaft. 
shown in Fig. 21, on which is fitted a nut in the form 
of a self-locking worm wheel. By rotating the worm 
wheel, the release hook, and therefore the crosshead 
and trolley, are moved longitudinally. The worm 
gear is operated by the same motor as is used for 
the extending gear, a hand-operated double-clutch 
being provided so that either the extending gear or 
the screw-manceuvring gear can be engaged at will : 
the emergency hand gear, previously mentioned, 
can also be used for either operation. As in the 
case of the extending and stowing machanism, 
limit switches are fitted on the screw-manceuvring 
gear to prevent the possibility of over-running. 

The forward end of the structure, where the 
trolley is left after a launch, is beyond the reach of 
the screw-manewuvring gear, and to bring the 
trolley back over this part of the structure, com- 
pressed-air manoeuvring gear is provided. This 
comprises a system of valves which enable air at 
a pressure of 100 Ib. per square inch to be admitted 
either to the explosion unit or to the receiver 
cylinder. When air is admitted to the explosion 
unit, the ram and trolley are moved by the pressure 
on the piston in the same direction as that in which 
they move during the launching operation, whereas 
by the admission of air to the receiver cylinder the 
pressure is transmitted through the fluid to the 
opposite side of the piston, and the ram and trolley 
then move in the opposite direction. The valve 
controlling the admission of the air is operated by 
a hand lever, indicated in Fig. 20, and also visible in 
Figs. 26 and 27 on page 488. The pipe supplying the 
compressed air is led from the manceuvring valve 
down through the centre pivot of the main structure 
to a swivel located below the deck level, the arrange- 
ments being clearly shown in Fig. 23. The air 
pipe is also used to carry the slip-rings by which 
current is supplied to the motor operating the 
extending and stowing gear and the screw- 
mancuvring gear, as will be clear from Figs. 23, 
24, and 25. 

Having now completed our description of the 
essential parts of the catapult, we may conclude 
by explaining the cycle of operations involved in 
launching an aeroplane from it. Before com- 
mencing operations, the catapult will be in the 
stowed position, the structure being locked to the 
circular training rail by the grippers, the extending 
portions in the stowed position and locked, and the 
trolley in the central position with the ram cross- 
head held by the release hook. The first operation 
is then to lift the aircraft on to the trolley, placing 
the trunnions in the jaws and adjusting it there. 
The rail grippers are then slacked off and the 
catapult turned into the wind, after which the 
grippers are again tightened up. The next opera- 
tion is to unlock the extending portions, set the 
clutch to engage the extending gear, and extend 
the structure by means of the motor; when fully 
extended the extending portions are locked in 
position. The clutch gear is then put over to 
engage the screw-manceuvring gear, and this gear 
is employed to move the trolley with the aircraft 
back to the firing position. The aircraft engine is 
then opened out, the charge of cordite fired in 
the explosion unit, and the aircraft launched. By 
means of the air-mancuvring gear, the trolley is 
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then brought back to within the range of the screw 
gear, which moves the release hook out until the 
crosshead automatically engages with it, the screw 
year then being used to move the trolley into the 
stowed position. Finally, the extending portions 
are unlocked and the clutch gear put over to 
engage the stowing gear, by means of which the 
extending portions are drawn in. They are then 
locked and the catapult turned back to its 
original position. When making a series of launches 
in succession, the procedure is, of course, as described 
above, except that the structure is not stowed until 
the final launch has been completed. 


1s 


It will be seen that the operation of the catapult 
is simple and convenient, and every precaution has 
been taken in the design to prevent the possibility 
of accident. To reduce the cost of maintenance to 
the minimum, all ball and roller bearings have been 
rendered completely weather-proof and all worm 
ind spiral gearing is enclosed in oil-tight casings 
and runs in oil. Grease-gun lubrication is provided 
throughout, and all points requiring lubrication are 
in sight and readily accessible, so that there is no 
reason for them to be overlooked. 


DEW-POINT RECORDER FOR 
FLUE GASES. 


\ serious practical difficulty which presents itself 


in the recovery of waste heat from boiler flue gases 
is that if the gases are cooled below the dew point, 
moimture of a very corrosive character is deposited 


on the economisers or air heaters, and to prevent this, 
the temperature of the latter must be kept above the 
clew This, it might assumed, could be 
calculated from the water vapour content of the gases, 
results of such a calculation would 
by the of sulphuric-acid 


point be 
but, in practice, the 
he entirely vitiates 
vapour in the gas 
The instrument illustrated by Figs. | to 4 on this 
page, has been designed and constructed by Messrs 


presence 


Cambridge Instrument Company, Limited, 45 Gros 
venor-place, London, S.W.1, for the purpose of 
recording the actual temperature at which moisture 
will be deposited from the flue gas, whatever its 
chemical composition may be It is thus possible 


to determine at any time from the record the tempera- 
ture below which the economisers or preheaters must 
not be operated. The action of the instrument depends 
upon the fact that a film of moisture deposited on a 
glass surface, when the latter is at a temperature lower 
than the dew-point, renders the surface electrically 
conducting. Two electrodes sealed into the glass 
surface included in circuit with the grid of a 
thyratron gas-discharge valve, and when the surface is 
rendered conducting by the cde position of moisture, 
the variation in the grid potential of thyratron 
causes a current to flow between the anode and filaments 
Chis current is used to warm the glass surface above 
the dew point, so that the moisture is evaporated 
and the thyratron grid is restored to its original 
which no current flows in the anode 
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circuit. The surface 


cools 


then and moisture 
is again deposited, with the results above described. 
Thus the temperature of the glass surface varies 
continually a little above and a little below the dew- 
point, however that may alter, and by means of a 
thermocouple and thread recorder which shows the 
temperature of the glass surface, a record of the dew- 
point is obtained to a degree of accuracy depending 
upon the temperature range over which the moisture 
is deposited and evaporated. Actually this variation 
is of the order of 5 deg. F. 

The main components of the instrument are shown 
in Fig. 1, the three parts, reading from left to right, 
being the control unit, the metering unit and the thread 
recorder. The metering unit is illustrated to a larger 
scale in Fig. 2, and its construction is shown by the 
sectional drawing reproduced in Fig. 3; Fig. 4 shows 
the electrical connections. Referring to Fig. 3, the 
threaded tube A is screwed into a filter connected to 
the flue, and the flue gas is drawn through the filter 
along the inner glass tube B, past the end of the closed 


Fie. 2. Meterine Unit. 


Fig4. Air Heater 
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| tube C and out through the cylinder E and valve F, 
| the latter serving to regulate the rate of flow. 


On to 
the end of the closed tube C are sealed two platinum 
electrodes, and also a thermocouple connected to the 
thread recorder which thus registers the tempera- 
ture of the tube. When the latter is above the dew- 
point, and consequently dry, the resistance between the 


| platinum electrodes is extremely high, but when the 


temperature falls below the dew-point the moisture 
deposited forms a conducting path between the 
electrodes. Connections are taken from the electrodes 
through the terminal head under the cover D to the 
grid and the source of grid bias, respectively, of the 
thyratron, and the grid bias of the latter is adjusted 
to such value that the anode current flows when the 
surface of the tube C becomes conducting. It will be 
noticed from the diagram of connections. Fig. 4, that 
a rectifier is included in the grid-bias circuit of the 
thyratron, and it may here be explained that direct 
current is used for this purpose since, with alternatine- 
current bias, the capacity of the long leads which are 
sometimes necessary for the connection between the 
metering and control units would an incon- 
veniently large phase displacement between the anode 
and grid potentials. 

The thyratron anode, as shown in Fig. 4, 
nected to the anode voltage transformer through the 
air heater, which is located inside the cylinder G, the 
connections being made to terminals under the cover H. 
Air is drawn into the cylinder G through the con 
nection K, which may be connected to a pipe to bring 
cooler air from a distance if the temperature of the 
air in the neighbourhood of the metering unit is neat 
the dew point of the flue gas. The air drawn in 
through K passes first over the heater and then through 
a small jet on to the inner surface of the closed tube C, 
passing out through the control valve L. The effect 
of the warm air delivered on to the inner surface ot 
the tube C when a current is flowing through the 
thyratron, is to heat the surface above the dew-point 
and evaporate the moisture, the current then ceasing. 
so that cool air is delivered from the jet and the tempera 
ture of the surface falls. This temperature is recorded 
every minute, and the chart constitutes a record of the 
dew-point of the flue gases within sufficiently close 
limits for all practical purposes. 

In service, the metering unit is connected to the 
flue, and the air and gas outlets L and F are connected 
to a suction pump giving a suction head of about 3 In. 
water gauge. The outlet M is for drainage only, and is 
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normally closed by a water seal. Anode and filament 
voltage for the thyratron are obtained from alternating- 
current mains through the transformer shown on the 
right in Fig. 4, the transformer also supplying the grid- 
vias voltage through a rectifier for the reason already 
explained. The apparatus would thus appear to be 
quite sufficiently simple and reliable for boiler-house 
operation. 

In conclusion, we may mention that the instrument 
described above has been designed at the request of 
Messrs. The Underfeed Stoker Company, Limited, 
Aldwych House, Aldwych, London, W.C.2, who have 
co-operated with Messrs. Cambridge Instrument Com- 
pany, Limited, in its development and application. 


WINDING ENGINE WITH 
HYDRAULIC BRAKE. 


THE mine winding engine presents problems peculiar 
to itself, in that it is required, when starting to hoist, 
to overcome the inertia of a dead load, to accelerate 
it rapidly and then to maintain it at a high velocity 
for a relatively long time. At the end of the hoist, 
the rapidly moving load has to be quickly decelerated, 
and brought to rest within a short time and in a 
space measurable by an inch or two. These conditions 


postulate an engine of great power and capable of | 
having its momentum arrested comparatively suddenly | 
Ignoring certain other neces- | 


without injurious shock. 
sary and important requirements, the handling of 
loads at the speeds obtaining nowadays demands 
something more in a compound tandem engine than 


Fig.3. START OF WIND. 


WZ 





SX. 


_ 
=, 


\. 


YW, 























ES N 
=~ 


























slowing down and stopping the drums by de-clutching, 
band-brakes, &c., and to meet these demands, Messrs. 
Markham and Company, Limited, Chesterfield, have 
designed an engine with a simple but ingenious arrange- 
ment of hydraulic control cylinders, the pistons of which 
are carried on the tail rods of the steam cylinders. This 
engine, which has been constructed for Messrs. Anglo- 
American Corporation of South Africa, Limited, for 
the No. 2 shaft of the Daggafontein Mines, Limited, is 
illustrated in Figs. 1 and 2, Plate X XVII, and Figs. 3to5 
on this page. It is a direct-acting duplex tandem com- 
pound winding engine, having high-pressure cylinders 
25 in. in diameter, low-pressure cylinders 40 in. in 
diameter, a stroke of 60 in., and double winding drums, 
11 ft. in diameter by 8 ft. 3 in. wide. The normal 
working pressure at the engine stop valve is 140 lb. 
per square inch. 

Some idea of the duties required from the engine may 
be gathered from the following data: The mine shaft 
is 4,200 ft. in depth, and the excavated material to be 
lifted is rock, of which a load of 10,000 Ib. is handled 
at a time. Hoisting is done at a normal maximum 
rope speed of 3,000 ft. per minute, though this will later 
be increased to 3,500 ft. per minute. The total time 
of wind, with the former figure, may be taken as about 
109 seconds, the figure for acceleration, included in the 
total time, being something like 20 seconds. The rope 
is 1} in. in diameter, and the total deadweight at the 
start of the wind, with the above load and including 
the rope, hook, and skip, is about 37,760 lb. The rore 
speed when hoisting a load of 60 men, approximately 
9,600 lb., is 2,600 ft. per second, about 118 seconds 
being occupied in a wind. Lowering men is done at 
a still lower speed, the time taken being about 134 
seconds. In normal running the engine operates in 
balance, i.e., one cage ascending and the other descending. 

It is not proposed to describe the engine in detail 
throughout, the views given in Figs. 1 and 2 being 
sufficiently clear to give a good idea of its general 
construction, but a few comments illustrative of modern 
winding engine practice may be made before the special 
braking cylinders are dealt with. As regards materials, 
high-tensile steel is adopted for the major working 
parts. Thus the crankshaft, crank discs, connecting 
rods and piston rods have all an ultimate tensile strength 
of from 34 tons to 38 tons per square inch. The drum 
ends are of cast steel, the outer ones having cast-iron 
rims for the band brakes. The clutch gear is also of 


Fig.4, INTERMEDIATE 
POSITION. 
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cast steel. The clutch, as will be seen from Fig. 1, 
is of the multiple-tooth type, i.e., it somewhat resembles 
a spur wheel. Alteration of setting by one tooth 
provides a rope adjustment of 1 ft. The sliding portion 
is mounted on a hexagonal part of the crankshaft and is 
actuated by a steam cylinder. Interlocking devices pre- 
vent the clutch from being disengaged unless the drum 
brakes are on. The rectangular plate, masking the view of 
the crankpin, in Fig. 1, is a large mirror which provides a 
view of the clutch from the driving platform. The 
drum brakes are of the curved post type and are 
operated by weights with steam cylinder release. The 
| engine cylinders are steam-jacketed and have double- 
| beat drop inlet valves and Corliss type exhaust valves 
all operated from wrist plates actuated by Gooch 
|link motion reversing gear. The cut-off may be 
| varied from zero to } stroke. Equalising valves are 
| provided so that both ends of each cylinder may be 
put into communication with one another. 

The hydraulic brake gear is best seen in Fig. 2, where 
it occupies the foreground on the right and left-hand 
sides. The cylinder immediately to the rear of the low- 
pressure steam cylinder is the brake cylinder proper, 
and the tail rod of the low-pressure piston is continued 
into it and carries a special piston, parts of which can 
be rotated at will. What is apparently another 
cylinder behind the brake cylinder is really a cylin- 
drical guide in which the tail rod of the hydraulic 
piston slides and by means of which it can be rotated. 
This tail rod is fitted with a crosshead working in 
slides in the guide tube, and a rotatory, or more cor- 
rectly, a rocking, movement can therefore be imparted 
to it at any point in the stroke. The hydraulic cylinder 





Fig.5. END OF WIND. 
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contains oil. It is designed to withstand the maximum 
hydraulic pressure set up when absorbing the kinetic 
energy, plus the potential energy of a lowered un- 
balanced load of 5 tons, plus the potential energy of the 
preponderance of the descending rope. As such energy 
must be transformed into heat the cylinder is water- 
jacketed so that it may be kept cool by a flow of 
water under a small head. A relief valve, pressure 
gauge and jacket-thermometer are provided at each 
end of the cylinder. The method of filling the cylinders 
with oil is such that the oil overflows when the cylinders 
are about 95 per cent. full. This permits expansion 
of the oil when hot. The presence of an air lock is 
detected by any failure of the prescribed filling amount 
to enter. 

Reference to Fig. 2 will show that the cylindrical 
guides are rocked by levers connected through a system 
of links and shafts to a range of cams situated just 
below the driving platform. The cam system is operated 
by a shaft driven from the right-hand drum. Three 
differently shaped sets of cams control three different 
types of trip, t.e., “men lowering,” “ men hoisting,” 
and “rock hoisting,” there being a set of each for 
forward and reverse running, respectively. At this 
point reference should be made to Figs. 3, 4 and 5, 
above, which show, diagrammatically, the construc- 
tion of the hydraulic pistons. The piston is composed 
of four fixed radial vanes, A, which partly fill up the 
annular space between the cylinder wall and piston rod. 
They are only fixed in a radial direction, t.e., they cannot 
be rotated, but they are free to move axially along keys 
in cylinder. The remainder of the piston is furnished 
with two other sets of vanes, B and C, of the same width 
and shape as the vanes A, but free to rotate. and also, of 
course, free to slide in the cylinder. These three rings of 
vanes butt one up against the other and are shown in line 
in Fig. 3, rings B and C being masked by A. This 
is the condition of the piston at the start of the wind. 
It has then an opening of two-thirds its full area, and 
travels backwards and forwards in the oil with the least 
hydraulic braking resistance. As the wind nears its 
end, a small turning movement of part of the piston 
rod, imparted by the cylindrical guide, brings the 
vanes B, keyed to it, from behind A, and the hydraulic 
resistance increases with the decreased area of opening. 
This is the condition shown in Fig. 4. By the end of the 
wind, the guide part of the piston rod has moved the 
vanes C, by means of lugs on B, into the vacant space, 








and the piston has become solid, as shown in Fig. 5. 
The piston is, then, virtually locked, though there are 
naturally some small passages between the surfaces of 
the various rings of vanes. This is the position of 
maximum hydraulic braking resistance. 

The point, and also the speed, at which the vanes 
begin to close is predetermined. Both conditions are 
controlled by the contour of the cams concerned. 
Further, at a predetermined point in the wind, the 
throttle valves are automatically closed and the 
equalising valves are opened by additional cams. The 
cam gear is set by the driver on the platform, and is 
so interlocked with the ordinary handling gear that 
no incorrect setting can be made by him. The drum 
brake is provided with a Whitmore automatic over- 
winder, and a governor and depth indicators are 
included. As these follow customary practice to a 
great extent, no further comment is needed, except to 
say that there are also pedal operated band brakes 
on the crank discs. 

In conclusion, however, it may be observed that, in 
spite of the apparent redundancy of levers on the 
starting platform, the handling operations seem to 
be simple and straightforward, and the safety devices 
appear to be as complete as it is possible to make 
them. 


THE PORT OF NEW YORK 
AUTHORITY. 


Durtne 1931, various events of importance occurred 
in the history of the Port of New York Authority. 
Among these the most notable were the opening 
to traffic, many months before their scheduled time, of 
the great 3,500 ft. span suspension bridge over the 
Hudson River, now named the George Washington 
Bridge, and of the 1,652-ft. arch span bridge over the 
Kill van Kull, now known as the Bayonne Bridge. 
The Authority also, during the year, took over the 
Holland Tunnel, hitherto operated by a special inter- 
state commission, and embarked upon the construction 
of a large terminal building to occupy the complete 
block between 8th and 9th Avenues and 15th and 16th- 
streets, cross-town. The construction of the Midtown 
Hudson Tunnel between New York and Weehawken 
was authorised and plans were proceeded with during 
the year. This tunnel will be 7,500 ft. long, from portal 
to portal, and 13,700 ft. in length including approaches. 
The two tubes will have an outside diameter of 31 ft., 
giving road widths of 21 ft. 6 in. It is expected to be 
completed within six years. The inland terminal will be 
ready at the end of this year. It will consist of a 
15-storey building to be used as a clearing-house for 
less-than-carload freight, brought from the railroad 
terminals and distributed by motor lorry. The build- 
ing will contain four elevators, taking lorries 33 ft. long 
and weighing 40,000 lb. There will also be 12 package 
elevators and 16 high-speed passenger elevators. It 
is expected to be completed in December next. The 
yearly report on the Holland Tunnel showed that 
12,756,174 vehicles made use of it during the year, an 
increase of 5-71 per cent. on the previous year, in spite 
of the business depression and the opening of the 
teorge Washington Bridge. Passenger cars increased 
by 7 per cent. and light lorries by 14 per cent. The 
lowest traffic month was February, with 816,584 
vehicles, and the highest August, with 1,223,866. The 
gross income was 7,020,417 dols., and the net 3,709,477 
dols. 1,009 cars were towed out of the tubes by 
emergency equipment; 219 collisions occurred inside 
the tunnels. 

The George Washington Bridge was only in use from 
October 25, so that the statistics only cover a small 
part of the year. Between 5 a.m. and midnight of the 
opening day, 56,857 vehicles and 33,540 pedestrians 
used the bridge. Up till the end of the year, 1,043,894 
vehicles and 243,994 pedestrians crossed the bridge. 
Passenger cars accounted for 982,252 of the vehicles 
and ’buses 27,707. A reduction of ferry fares had the 
effect of drawing traffic away from the bridge in 
November. The Bayonne Bridge was opened on 
November 15, and on that day 7,031 -vehicles and 
6,933 foot passengers made use of it. Between its open- 
ing and the end of the year it was used by 62,360 
vehicles and 22,970 foot passengers. In the case of 
both these new bridges a substantial net revenue has 
been produced after meeting operating charges. 

In connection with the Emergency Works Bureau, 
which provides employment from funds of the Emer- 
gency Unemployment Relief Committee, the Port 
Authority has provided work for a force which has been 
expanded from about 30 to about 600 men engaged on 
traffic census surveys. These men are employed for 
three days a week and are utilised for traffic counts 
and office investigations, collecting, analysing and 
compiling the resultant records, which would not have 
been available otherwise. This work covers data 
relating to directional flow, street capacity, number of 
season-ticket holders, types of cargoes handled at the 
water front, &c. 








LABOUR NOTES. 


Tue first of the editorial 
of the Electrical Trades Union's Journal, states that there 
is again no improvement to record in the state of trade. 

In fact,” “J. R.” writes, “the number of unem- 
ployed has increased in most areas, True, in one or 
two areas there is an improvement; but on the whole, 
we are losing rather than gaining ground. The unfor- 
tunate thing is that the general body of the Press is 
misleading the people by informing all and sundry that 


a genuine revival in trade has set in, but the reports | 


from the Labour Exchanges abundantly prove that, 
so far as the workers are concerned, there is no improve- 
ment of any kind in their position. Again, probably 
Government inspired, the Labour Exchange officials 
are recording a far less number of people unemployed 
than there were a few months ago. This, as is well 
known, untrue. The only numbers that have 
fallen are the numbers of those receiving unemployment 
benefit, as it is well known that over a quarter of a 
million people previously in receipt of benefit, and not 
yet re-employed, have been removed from the benefit 
registers, and those involved thrown on the Public 
Assistance Committees.” 


18 


In order to balance expenditure with income, the 
Boiler Makers and Iron and Steel Shipbuilders’ Society 
have decided to make further reductions in benefits 
and salaries. The benefits affected are superannuation 
and sickness. Representatives on district committees 
are to be paid at the rate of 2s. 6d. per meeting, and 
all salaries of full-time officers and part-time officials 
in branches and district committees, including district 
auditors, are to be reduced by 10 per cent. All the 
changes take effect as from March 31 last. 


Commenting upon the reductions in the April issue 
of the Society’s Monthly Report, Mr. Hill, the general 
secretary, says :—** I believe every officer and member 
of the Society, who has a steady wage, is doing some- 
thing to fulfil his obligation to his distressed brothers 
around him. Could we mobilise these efforts in a big 
loan scheme ? It would not be the first time that our 
members made a voluntary investment in the Society 
to help the funds in times of emergency. There could 
be no better use made of money There could be no 
safer loan, as all previous loans were returned in full. 
This depression has lasted a long time, but the tide 
must turn, and I still believe that the best days of 
our Society are yet to come.” 


At the end of March, 26,475 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
‘signing the books,”’ compared with 26,441 a month 
earlier. The number of members in receipt of super- 
annuation benefit increased from 5,185 to 5,207, and 
the number in receipt of sick benefit decreased from 
1,582 to 1,536. The expenses in March amounted to 
6.5171. 9s. 6d.; in February they were 6,332/. 4s. 6d. 
There was a net decrease of 306 in the total membership 


Inthe Bulletin of the New York State Labour Depart- 
ment, Director Gernon, of the Division of Inspection, 
reports the case of an employer who received an injury 
to his hand while trying to convince an inspector that 
a machine which had been ordered to be guarded did 
not need a guard. Desiring to be relieved of an order 
to provide a guard for a platen embossing machine, 
the proprietor of a Brooklyn paper box factory sent 
for the Labour Department inspector who had ordered 
the guard. In endeavouring to demonstrate to the 
inspector the safety of the unguarded machine, the 
employer caught two of his own fingers in the press 
and they were painfully crushed. The platen was not 
set in contact, it is added, or he would have lost both 


fingers. 
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| joint committee are concluded the trade unions’ con- 
| ference will again be called to receive a report. 


notes in the April issue | 


According to the Monthly Review of the United 
States Department of Labour, the Industrial Com- 
mission of Colorado was notified on November 14, 1931, 
by the Fleming Brothers’ Lumber Company that the 


| wages of the employees would be cut from 12} to 20 per 


cent. on December 14, 1931. The secretary of Mill- 
| men Union No. 1583 notified the Commission of a 
protest by the union against a reduction in wages. 
| At a hearing held on December 11, 1931, the secretary 
| of the union testified that the average earnings of the 
members in the employment of the company was 
80 cents an hour or 6 dols. 40 cents aday. The Commis- 
sion disapproved the proposed reduction and stated :— 


s 


present conditions is too high a wage for men engaged 
in skilled employment.” 


The suggestion of the writer of the editorial notes 
in the April issue of the Electrical Trades Journal, 
that there has been no real increase of employment 
seems to be disproved by the figures in the April issue 
of The Ministry of Labour Gazette. The Ministry 
estimates that on March 21 there were approximately 
9,549,000 insured persons aged 16 to 64 in work in 
Great Britain. This was, it is pointed out, 146,000 
more than a month before and 166,000 more than a 
year before. 


According to the Gazette, employment during March 
showed a substantial improvement. Among _ work- 
people insured against unemployment in Great Britain 
and Northern Ireland, the percentage unemployed in 
all industries taken together was 20-8 at March 21, 
1932, as compared with 22 at February 22, 1932, and 
21-5 at March 23, 1931. 





For males alone, the percen- 
tage at March 21, 1932, was 24-1, and for females 12-5. 
At February 22, 1932, the corresponding percentages 
were 25 and 14-2. 


At March 21, 1932, there were 2,042,444 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 70,483 
less than a month before, but 182,918 more than a year 
before. The total included 1,656,965 men, 56,721 boys, 
286,211 women and 42,547 girls. It was made up of 
829,882 insured persons with claims for insurance 
benefit, 901,020 applicants for transitional payments, 
192,074 other insured persons not in receipt of insurance 
benefit or transitional payments, and 119,468 uninsured 








persons. 


There were registered unemployed in Great 
Britain, 315,676 men, 8,427 boys, 93,429 women and 
5,144 girls, who were on short time or were otherwise 
suspended from work on the definite understanding 
that they were shortly to return to their former em- 
ployment. The total of 422,676 was 63,923 less than 
a month before, and 181,413 less than a year before. 
It included 364,929 insured persons with claims for 
insurance benefit, 39,370 applicants for transitional 
payments, and 18,377 persons not in receipt of insurance 
benefit or transitional payments. Of persons who 
normally seek a livelihood by means of jobs of short 
duration, there were on the registers 100,729 men, 
142 boys, 1,325 women, and 16 girls ; these were mainly 
employed in dock, harbour, river and canal service. 
The total of 102,212 was 565 more than a month before. 
It included 70,593 insured persons with claims for insur- 
ance benefit, 30,369 applicants for transitional pay- 
ments, and 1,250 persons not in receipt of insurance 
benefit or transitional payment. The comparability 
of the statistics since October, 1931, is affected by 
recent legislative and administrative changes. 


as 


The improvement in employment affected most 





The Executive Committees of the shipyard trade 
unions met in London last week for the purpose of | 
further considering the proposals of the Shipbuilding | 


Employers’ Federation, relating to agreements and | 
practices which have been found to hamper the 
industry. The employers claim, amongst other 


things, that certain special allowances are excessive, | 
and that the removal of restrictions on the of 
machinery and the interchangeability of labour is 
urgently necessary. At the close of the meeting, the 

following statement was issued :—*‘ The trade unions’ 
committee met the special committee of the Ship 

building Employers’ Federation this afternoon, when 
a full and frank discussion took place, in the course of 
which the information desired by the trade unions | 
regarding the scope of the employers’ proposals was 
to the committee. The meeting was 


use 


given unions’ 


industries. It was most pronounced in the building, 
coal-mining, general engineering and textile industries 
(except jute manufacture), in the clothing trades 
(except boot and shoe manufacture), in pottery, glass 
bottle, metal goods, motor-vehicle and cycle manu- 
facture, in the wood-working, printing and distributive 
trades, and in hotel and boarding-house service. On 
the other hand, there was a decline in employment in 
pig-iron manufacture and constructional engineering, 
in the and and rubber industries, and in 
dock and harbour service. 


boot shoe 


In the industries for which statistics are regularly 


compiled by the Ministry of Labour, the changes in 


rates of wages, reported to have come into operation 
in March, resulted in a decrease of nearly 6,000/. in the 
weekly full-time wages of 52,000 workpeople, and in an 


increase of 225/. in those of 3,500 workpeople. The 


adjourned, no date being fixed for a further meeting.” principal bodies of workpeople affected by reductions 


It is understood that when the deliberations of the | included iron pudd 





lers and millmen in Scotland, wool 








“ We do not believe that 6 dols. 40 cents per day under 





| textile operatives at Saddleworth, coloured 
weavers in the Glasgow district, workpeople employed 
}in the made-up textile trade, laundry workers em- 
| ployed by co-operative societies in Yorkshire, Lanca 
shire and the Midlands, gas workers in various distri 
railway police, and Corporation employees at Glasg: 
There were increases in the wages of iron puddlers 
and millmen in the North-East Coast area, and in 
those of men employed by civil engineering con 
tractors in the Glasgow district. 


goods 


The number of trade disputes, involving stoppages 
of work, reported to the Department as beginning 
in March, was 32. In addition, 10 disputes which bh 
before March were still in progress at the beginning 
of the month. The number of workpeople involved 
in all disputes in March (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 5,600, and the aggregate duration of all 
disputes in March was about 26,000 working days. 


yan 


In 1931, according to the British Ministry of Labour, 
workers in the engineering and certain other metal 
industries, engaged on systems of payment by results, 
sustained decreases in consequence of the adoption 
of arrangements whereby piece rates were to yield 
25 per cent. in excess of time rates (exclusive of bi mus), 
in lieu of 33$ per cent. as formerly. There were also 
reductions in the rates of pay for overtime and night 
shifts, and for workers on two or three-shift systems. 
There were reductions of varying amounts in the 
wages of men other than plain time-workers employed 
in the shipbuilding industry; and certain 
of time-workers, mainly on repair work, also had their 
wages reduced in this industry. A deduction of 4} per 
cent. was applied to the earnings of railway shopmen 
(subject to their not being reduced below 40s. per week). 
Tinplate makers in South Wales and Monmouthshire 
had their wages reduced by amounts equivalent to 
about 7} or 8 per cent. on the rates current at the 
beginning of the year. For men employed in the light 
castings industry there were reductions of Is. or 1s. 6d. 
per week for time-workers and of 2s. 6d. per week for 
piece-workers. In the electrical cable-making industry 
men’s wages were reduced by ls. 114d. or 2s. per week, 
and those of women by ls. per week. Other work- 
people in the metal industries whose wages were reduced 
during 1931 included wire drawers, bobbin and shuttle 
makers, brass workers at Birmingham and in York- 
shire, hollow-ware makers, cutlery, edge tool, and file 
makers at Sheffield, and chain makers. 


classes 


At a meeting at Geneva last week-end, the Interna- 
tional Federation of Trade Unions decided to issue a 
manifesto in which the following main points were 
stressed :—(1) Large-scale provision of employment by 
the international development of public works; 
(2) the universal five day (40 hour) week; (3) the 
maintenance or improvement of wage standards; 
(4) public control of credit policy; (5) organisation 
of economic policy under democratic control with the 
co-operation of organised labour; (6) big cuts in 
expenditure on armaments; (7) cancellation of 
reparations and war debts; (8) the maintenance and 
development of unemployment insurance, and the 
strongest resistance to all attempts to reduce social 
services. 

Executive representatives of the trade unions with 
members employed in the manufacturing section 0! 
the cotton industry met in Manchester, on Tuesday, to 
consider the proposal of the employers that a joint 
conference should be held for the purpose of consider- 
ing the question of wages. It was stated officially, 
at the close, that the employers’ suggestion had been 
carefully considered by the executives of the societies 
affiliated to the Northern Counties Textile Trades 
Federation. The Federation executive was in 
possession of their answers, but had decided not to 
make them public forthwith, as it was desired to 
communicate them in the first place to the employers 
The executive were accordingly asking the Cotton 
Spinners and Manufacturers’ Association and the 
Federation of Master Cotton Spinners’ Associations 


now 





so far as the latter body was affected by manufacturing 
| conditions—to receive the representatives ol the 
Phe 


| Textile Traders Federation at a joint meeting. 
expectation was, on Tuesday, that this joint meeting 
would take place to-day (Friday), and that after it, 
| both the employers’ case for a reduction and the 
| operatives’ reply to the request for a joint discussion 
on the terms would be made public. 





| 
| 
; , ff 
CaLENDARS.—We have received a monthly tear-of 
calendar from Messrs. Metropolitan-Vickers Electrica! 
Company, Ltd., Trafford Park, Manchester, while a y 


tear-off calendar has been sent to us by Messrs. G! 
Brothers, Limited, photo engravers, Claypit-lane, Le 
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ROAD AND RAIL. 
To THE EpiTor OF ENGINEERING. 


Sir,—In common with other members of the travel- 
ling public, I find thrust upon my attention in the dining 
saloons of trains, in hotels, and elsewhere, a tract 
distributed by the railway interests which, in view 
of the coming Conference on rail and road transport, 
it seems to me it would now be a graceful act to with- 
draw from circulation. 

[ have no wish to write anything which might 
tend to increase the exasperation of those who have 
broadcast their plea for “ fair play,” but it is surely 
a fantastic twist of logic to say that because the 
railways have to pay for the upkeep of their own tracks 
therefore the owners of motor vehicles should pay 
“the full current expenditure on roads” belonging 
not to them but to the community ; and anyhow motor 
users are already paying, including the petrol tax, 
59,000,0001. a year for the privilege of being what they 


are. 

Nobody blames the railways for failing to foresee 
that there would come a day when their rigid tracks 
would fail to pay. These tracks remain a necessary 
feature of our national life, but it is absurd to say that 
they must be made solvent by bleeding their more 
mobile rival. And that certainly will not be a solution 
which will appeal to the approaching Conference. 

If the railways seek fair play they must give it; and 
the first step in that direction is to recall this unfor- 
tunate pamphlet. 

Yours faithfully, 
SELBY. 
8, Queen-street, Mayfair, W.1. 
April 16, 1932. 


SITUATIONS VACANT. 
To tHE Epiror oF ENGINEERING. 

Str,—The point raised by “Seeker” in your last 
issue is unfortunately only too true. There is ample 
room for improvement in the wording of ‘“* Appoint- 
ments Open” advertisements. Many ask for refer- 
ences from last three employers. Are these people 
aware that “ Federated ” firms do not give references, 
but will (if they still exist) send them to prospective 
employers. Can these references hope to get coupled 
up with the application among the hundreds of letters, 
and if the management has changed, the wording of 
such references to late employees 1s so guarded and 
scanty as to damn the applicant with faint praise. 

Another crying shame, of which public bodies are 
the more often guilty, is the advertising of posts which 
in many cases, if not most cases, are filled beforehand 
by a nominee of a member of the Council or Board. The 
irony of these cases is often emphasised by the words 
“no canvassing.”” Whom you know is often a greater 
help than what you know! 

ANOTHER SEEKER. 

April 18, 1932. 


IMPACT ON RAILWAY BRIDGES.* 
By Professor C. E. Inaxts, F.R.S., M.Inst.C.E. 


Ix the Report of the Bridge Stress Committee, 
October, 1928, genera! methods were set forth for calcu- 
lating impact allowances, but the stage had not been 
reached at which it was possible to propound concise 
formule sufficiently simple for everyday drawing- 
office computations. This paper endeavours to 
rectify that omission. By approximate processes, 
formule of a comparatively simple character are 
evolved, which yield results in such close agreement 
with those based upon the most complete system of 
mathematical analysis, that the accuracy of those 
predictions is well within the errors which may arise 
trom the uncertainty of the data to be taken into 
account. 

lo verify the validity of the approximate 
methods, solutions which are as complete as possible 
are worked out to serve as standards. The main object 
in view has been the production of formule which will 
in a concise form all the necessary information 
about bridge impact which can be deduced by the most 


give 


comprehensive system of mathematical analysis. For 
problems relating to the calculation of impact allow- 
ances, bridges are classified as follows:— (1) Long 
Spans, with a low natural frequency, in which even 
synchronous oscillations are not sufficiently violent to 


stimulate locomotive spring movement. (2) Medium 
spans, which induce spring movement. (3) Short spans 
having a natural frequency too high for resonance 


off : : ; . 
etects, in which even at high speeds the effect of 
hammerblows is non-dynamic. 








Abstract of a paper to be read before the Institution 
vil Engineers on Tuesday, April 26, 1932. 
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Simple impact formule applicable to each of these 
classes have been deduced. In cases where the oscil- 
lations have the vigour resulting from resonance, their 
amplitude is dominated by certain somewhat elusive 
coefficients which define the damping in the bridge 
and in the spring movement of the locomotive. 


ELECTRICALLY-DRIVEN CAPSTAN 
LATHES. 


THE increase in the use of electricity as a source of 
workshop power has been accompanied by very general 
adoption of the individual drive for machine tools. 
A favourite method of effecting this has been the 
employment of independent motors coupled to the 
machine either by belt or gearing, but the modern 
tendency is to make the motor an integral part of the 
machine. Two new capstan lathes, constructed by 
Messrs. Alfred Herbert, Limited, Coventry, form 
excellent examples of the way in which this demand 
is being met. Both have the motor embodied in the 
machine, but in one, the spindle is driven from the 
motor by belting from the speed change gear box, 
while in the other the spindle carries the rotor of the 
motor and is thus driven in the most direct way pos- 
sible. The machines are illustrated in Figs. 1 to 6, 
on pages 484 and 485, of which figures the first three 
show the smaller machine, t.e., that having a belt-driven 
spindle. 

Its general appearance is shown in Fig. 1, and here 
it may be said that the capstan, cross-slide, and allied 
equipment follow Messrs. Herbert’s general practice 
for the class of lathe concerned, so that it is unnecessary 
to describe these parts in detail. The machine is 
classified by the makers as the 2S Capstan Lathe, and 
has been so designed that either bar or chuck work, 
within the limits of its capacity, can be produced at the 
highest practicable speeds, without the sacrifice of 
durability or convenience in operating. The range of 
speeds provided is noteworthy, as the spindle may be 
operated at as low as 46 r.p.m., or as high as 3,090 
r.p.m. with 44 other speeds in between. It must be 
understood at the outset that this range of speeds is 
not obtainable by the manipulation of levers, &c., but 
is the result of an ingenious patented combination of 
change wheels with a stepped driving pulley. The 
change from one speed to the other is, however, such a 
simple matter that the time required to make it is 
negligible, and is amply compensated for by the 
simplicity obtained from the omission of a multiplicity 
of sliding gears. There are, moreover, two speeds, 
viz., one fast and one slow, always obtainable by a 
movement of a control lever, and, as the machine is 
likely to be generally employed on repetition work, this 
degree of immediate variation is quite satisfactory. 

The motor, of 3 h.p., is of the flanged type and, as 
will be clear from Fig. 1, is bolted direct to the side of 
the box leg containing the driving mechanism and 
forming the headstock pedestal. A view of this 
pedestal with its door open is given in Fig. 2. At the 
top of the opening can be seen the motor shaft which is 
continued through the pedestal into the gear box on 
the left of the figure. This box is shown in more detail 
in Fig. 3, with the operation of changing the gear 
wheels in progress. There are two pairs of wheels 
always in use, one pair determining the fast speed, 
and the other the low speed. By means of multiple 
dise clutches, actuated by the ball-ended lever seen in 
Fig. 2, either set can be put into operation. As already 
stated, the motor shaft terminates in the gear box, and 
the drive is continued by a three-stepped pulley 
mounted on the last shaft of the gears which extends 
into the cabinet as shown in Fig. 2. This pulley is 
coupled to a similar one, in the reverse order, mounted 
on the spindle. A change in the position of the belts 
thus gives a choice of three speeds independently of 
those obtained by alteration in the change wheels, 
The cone pulleys are made of steel and, being very light, 
the inertia effect is very small. As shown in Fig. 2, 
both cone pulleys are readily accessible for the belt- 
changing operation. The upper one is protected by a 
light portable aluminium cover. The belt is fitted 
with a tensioning device, having a degree of movement 
sufficient to enable it to be changed from one step to 
the other. 

Three different pairs of change wheels are normally 
supplied with the machine, and any pair can be used 
for determining either the fast or the slow speed. The 
combination of the change wheels and cone pulley gives 
five ranges of fast speeds of three speeds per range, 
and a choice of four slow speeds for every fast speed. 
By way of example, a typical series of changes may be 
given. With the fast change wheels unaltered, altera- 
tion of the belt gives fast speeds of 978, 1,738, or 
3,090 r.p.m., with corresponding slow speeds of 512, 
910 and 1,620 r.p.m., respectively, instantly obtainable 
from the fast speed concerned, and in the same direction 
of spindle rotation, by a single movement of the lever. 





But, by variation of the slow change wheels, these slow 


| speeds can be altered either to 226, 402, and 715 r.p.m. ; 


to 187, 332, and 590 r.p.m. ; or to 82, 146, and 260 r.p.m. 
the fast speeds, of course, remaining the same. Varia- 
tion of the fast change wheels introduces another fast 
speed range which has a corresponding choice of slow 
speeds. It is unnecessary to go through the whole of 
the changes, but it may be noted that the lowest fast 
speed obtainable is 295 r.p.m., with which, slow speeds 
of either 82, 67, 56, or 46 r.p.m. may be used at will. 
The operation of changing the wheels takes about 
three minutes, and that of changing the belt is equally 
rapid. The greater part of the range of speeds obtain- 
able is set out on the plate seen on top of the gear 
box in Figs. 2 and 3, while the remainder, which may 
not be so often required, are given in the operator's 
handbook issued with the machine. Non-ferrous 
parts of which the rough castings are practically true 
can generally be run when held in a three-jaw chuck, 
at faster speeds than bar work held in the draw-in 
chuck, and the wide range provided covers all con- 
tingencies. 

The motor is controlled by the switch operated by a 
ball-ended lever seen above the front bearing of the 
headstock. This lever is very easy to manipulate and 
has three positions viz., forward, stop, and reverse. The 
spindle can be instantly stopped by moving the switch 
directly from forward to reverse, or vice versa, and then 
to the stop position, the motor being so constructed 
that the sudden arrest of rotation is not harmful. The 
bracket carrying the switch box is provided with 
sockets for the overhead support bar in connection with 
the capstan and fora guard over the chuck. The head- 
stock can be fitted with a plain spindle suitable for use 
with a 6-in. Coventry chuck or a 6-in. Herbert air chuck. 
Alternatively it can be supplied with a draw-in chuck 
and a long spindle to carry the operating mechanism 
at the rear end. The machine is shown fitted with this 
type of chuck and an automatic weight-operated bar 
feed in Fig. 1. The spindle in all cases is mounted on 
roller bearings with opposed double-purpose ball bear- 
ings for taking the end thrust in both directions. The 
height of the centres is 5} in., and the swing over the 
cross-slides is 5 in. When the draw-in chuck is used, 
the largest bar that can be admitted is 1} in. in diameter, 
without it, a bar 1 in. in diameter can be dealt with. 

The capstan slide has automatic feed and six self- 
selecting stops. The feed shaft, which actuates the 
rack pinion in the capstan slide through gearing in the 
apron, is driven by belt from the spindle. Two rates of 
automatic feed are available by the use of two-stepped 
cone pulleys, viz., 80 and 158 cuts per inch. The rates 
of linear feed in inches per minute naturally depend on 
the spindle speed. The stops trip the feed and also form 
dead stops. A convenient form of clamping lever is 
provided for the capstan. The maximum distance 
from the flange of the spindle to the capstan is 18} in. 
and the working stroke of the capstan is 5} in. The 
saddle is traversed by means of a handwheel, while the 
cross-slide can be operated by either a handwheel or a 
lever, the change for either method being made in- 
stantly. The lever can be set at any desired angle 
irrespective of the position of the tool. Adjustable 
stops are provided. The tool posts are of the swivelling 
open-side type with screw elevating wedges. The front 
tool post has longitudinal adjustment, and the back 
tool post transverse adjustment on the slide. The 
maximum distance between the posts is 9 in. A vertical 
motor-driven centrifugal pump started and stopped by 
a push button and seen at the extreme right of Fig. 1 
is supplied, when the lathe is likely to be used for steel 
work, for supplying the cutting lubricant. The working 
lubricant is supplied for the chrome nickel steel gears 
in the driving box, which latter is formed as an oil 
tank, by a pump driven from one of the gear shafts. The 
spindle bearings are lubricated with a special grease. 

The lathe with the all-electric head is larger than 
that just described, having a swing over the slide 
covers and cross slide of 15} in. and 8 in., respec- 
tively. The maximum distance from the end of 
the spindle to the face of the capstan is 29} in., 
and the diameter of the hole through the spindle is 
1} in. The machine is identified by the makers’ 
number 5 E, and is illustrated in Figs. 4, 5 and 6. 
As in the smaller machine, the capstan, saddle &c., are 
of Messrs. Herbert’s standard construction, though 
several improvements have been embodied in these 
parts. The outstanding feature of the lathe lies, 
however, in the drive, and most attention will be paid 
to this. The lathe has been developed specially for 
turning non-ferrous metals at the highest practicable 
speeds and, to enable full advantage to be taken of 
these, should be used with an air-operated chuck. It 
is shown so fitted in our illustrations, in which, also, the 
characteristic appearance of the new headstock, with 
its self-contained drive, is well shown, and, it may be 
remarked, gives a very neat finish to the lathe. This 
headstock, which is patented, forms the housing for the 
stator of a four-speed squirrel cage induction motor, 
the rotor of which is mounted directly on the spindle. 
As will be evident from the type of motor employed, 
alternating current only can be used for the power 





supply. This may be either two or three-phase, 25 to 
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Fie. 3. CHANGE WHEELS IN SPEED CHANGE GEAR Box. 


is 3 h.p. This is available at 

all speeds, but the maximum 

power obtainable is consider- 

ably greater due to the high 

Fic. 2. Moror anp Heapstrock Drive. overload capacity. A cooling 

fan is mounted on the spindle. 

50 cycles, and of any voltage between 200 and 550. The front of the lathe is shown in Fig. 4, but, as the 
The spindle speeds when 50 cycle current is used are | current is led in from the back, as shown in Fig. 5, 
450, 715, 960 and 1,455 r.p.m. With 25-cycle current, | this latter figure may be referred to first. The main 
however, three speeds only, i.e., 460, 710 and 1,420| switch is separate and is of the ironclad type with 
r.p.m., are obtainable. The normal rating of the motor! fuses. The cover is interlocked with the switch handle, 


so that it cannot be opened until the switch is in the 
“ off’ position. The control gear is housed in a recess 
at the back of the headstock. It consists essentially ot 
a drum-type controller to provide the forward, stop, 
and reverse connections. The operating lever, on the 
front of the headstock. can be distinguished in the centr 
of Fig. 6. The indicating quadrant is marked with 
the three positions just referred to, and in this case, 
as with the smaller machine, the spindle can instant!) 
be brought to rest by moving the lever to the other 
side of the quadrant, whichever it may be, and then 
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Fie. 4. Front View or Latue. 

















Fie. 5. Rear View or LATHE. 











Fig. 6. Controt Gear ON HEADSTOOKR. 
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returning it to the stop position. The recess also 
contains two thermal overload devices which give a 
time-lag tripping action in the event of excessive 
overloading of the headstock, the circuit being broken 
by means of a double-pole contactor. This also pro- 
vides a no-volt feature, so that should the current 
fail in the mains, the switch lever must be moved to 
the stop position before the lathe can be re-started. 
The spindle speed is varied by alteration of the poles 
of the motor, which is effected through a swivelling 
selector switch arranged at the top of the headstock. 
The operator is shown in Fig. 6 manipulating the 
lever of this switch. Both it and the starting switch 
are remarkably easy to handle. Numbers denoting the 
different speeds are cast on a conical casing below the 
switch lever, which is held in the position selected by 
a spring plunger. The knob switch seen in this figure 
below the lever controls the motor-driven centrifugal 
pump for the cutting lubricant. The gauge at the 
left hand indicates the pressure on the pipe line of the 
air-operated chuck. 

The spindle is mounted on both parallel roller bearings 
and ball bearings, the latter serving also to take the 
thrust in either direction. An inspection of the machine 
at work showed that the method of mounting combined 
with the elimination of headstock gears and the 
uniform torque of the direct motor drive results in a 
high degree of accuracy and finish of the work, while 
the easy control must greatly relieve the labour of the 
operator. The feed box is driven from the main 
spindle by an enclosed belt and forms an oil bath for 
the change gears, which are of chrome-nickel steel, 
sliding on splined shafts and are operated by small star 
wheels. The latter carry large clearly marked dials show- 
ing the rates of feed in cuts per inch, the feed in use at 
the time appearing at the top. The upper wheel controls 
the capstan-slide feed, while the lower one controls 
that of the saddle and the cross slide. Four changes 
of feed, in geometrical progression, are provided in 
each case. Reversal is effected by the lever near the 
lower star wheel. Both feed shafts are fitted with an 
overload slipping clutch. The saddle has a loose 
apron, of box form, containing the mechanism for the 
automatic longitudinal and transverse feeds. The 
screw of the latter is fitted with ball-thrust bearings. 
Both motions are provided with balanced hand wheels, 
that for the longitudinal motion being furnished with 
an accurate indicator for obtaining lengths within fine 
limits. The cross-slide is of steel. The wheel for hand 
traverse has an adjustable index disc. Both the saddle 
and the cross-slide can be clamped by convenient levers. 
The construction of the cross-slide can be readily made 
mut in Fig. 6. A point which may be here referred to, 
as it is well illustrated in this figure, is the methed of 
covering the surfaces of the bed slides. It will be 
noticed that a slide cover is bolted to the forward end 
of the saddle. A similar cover is bolted to the rear 
end and passes in front of the capstan slide. These 
covers are in actual working contact with the surfaces, 
a method of protection which has been patented. I 
is claimed that the resulting exclusion of even fine dust 
and the continuous lubrication secured maintains exact 
alignment for a very long time. 

The capstan slide carries a hexagonal stop bar geared 
to rotate with the capstan. The stops trip the feed 
and also act as dead stops. The slide has a graduated 
scale with an adjustable pointer, and the pilot wheel is 
provided with an indicator for accurately obtaining 
lengths within fine limits. Both the capstan and slide 
have clamping levers. The stops for the longitudinal 
motion of the saddle are mounted on a hexagonal stop 
bar situated at the front of the bed and indexed by a 
hand-wheel. The stops engage a vertical plunger in 
the apron to trip the feed and form a dead stop. The 
stops for the transverse motion of the cross slide are 
mounted on a square bar rotating in bearings on the 
right-hand side of the slide. They trip the feed and 
act as dead stops, while the bar may be turned so that 
they clear the abutment should it be desired to run 
past one of them. Other points in connection with the 
lathe are that the cooling lubricant tray is of steel. 
The pump for this lubricant is of the centrifugal type, 
motor-operated. It can be seen at the headstock end 
of the lathe in Fig. 5. A splashguard is fitted to 
protect the operator, and special provision is made in 
the design of the bed for the passage of chips through 
it. Although not shown in the figures a work guard 


| of considerable width is provided over the chuck in 


order to protect the operator against flying chips 
resulting from the high speeds used. The work is 
visible through a window in this guard. 


MANUFACTURE OF MINING MACHINERY AT ToRONTO, 
Canapa.—Messrs. The Gardner-Denver Company, of 
Quincy, Illinois, and Denver, Colorado, manufacturers 
of mining and industrial machinery, established a 
Canadian subsidiary company, some years ago. This 
is Messrs. The Gardner-Denver Company, Canada, 
Limited, Bay-street, Toronto. We now learn that it is 
proposed to commence the manufacture, at Toronto, 
of certain of the products of the parent company. These 








include pumps, compressors and drills. 
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ENGINEERING TRAINING AND 
EDUCATION. 

Busk Stude ntship in The trustees of 
the Busk Studentship in Aeronautics, established in 
memory of Edward Teshmaker Busk, who lost his 
life while flying an experimental aeroplane in 1914, 
hope to make an appointment in July next. The 
Studentship is of the value of 150/., tenable for one 
year from October 1, but a student may be re-appointed 
on the same terms for a second year. It is open to 
any man or woman, being a British subject and of 
British descent, who has not attained the age of 
25 years on October 1 next. The object of the Student- 
ship is to enable the holder to engage in research in 
aeronautics and especially in such subjects as stability 
problems, meteorological questions bearing on flight, 
and the investigation of gusts. The student will be 
expected to devote his whole time to research on a 
subject approved by the trustees and, at the close of 
his studentship, to make to them and to the University 
of Cambridge a report on his work. Further parti- 
culars and forms of application, which should be 
returned not later than May 12, are obtainable on 
application to Professor B. Melvill Jones, Engineering 
Laboratory, Cambridge. 


leronautica. 


CONTRACTS. 


Messrs. Marconi’s Wrretess TeLecrarn Company, 
Limrrep, Marconi House, Strand, London, W.C.2, have 
received an order from the Swiss Telegraph Administra 
tion for a 15 kw. broadcast transmitter, to be erected at 
Monte Ceneri in Canton Tessin. This station is intended 
to the regional station for Italian-speaking Switzer- 
land It will of the Marconi P.A. 194 type, with 
an unmodulated aerial energy of 15 kw. The new trans 
mitter will be adjustable to any wavelength between 
400 metres and 800 metres, and the provisional working 


be 


be 


wavelength has been fixed at 760 metres. 

Ruston - Bucyrus, Liurrep, Excavator 
Works, Lincoln, have received a repeat order from Messrs 
L. J. Speight, Limited, contractors, of London, for five 
of their No. 4 excavators It understood that 
five machines are intended for work on the widening and 
ri) the Grand 
secured by Messrs 


Messrs 


these 


reconstruction of upwards of locks on 


Union Canal, a contract recently 


Speight 

Messrs 
Victoria 
supplied one of their 
Mr. Noel Coward, 

Messrs. Toe Bristro. Atroriuane Company, Limirep, 
Filton, Bristol, secured order from the Royal 
Danish Army Flying Corps for the supply of a number of 
the latest Bristol air-cooled aero engines of the Mercury 
type Quite the Flying Corps 
cluded an agr with Bristol Company for the 
manufacture in Denmark, of the Bristol 
Bulldog al fighter 


Messrs 


COMPANY LIMITED, 
Gloucestershire, have 
Diesel lighting plants to 
at Ashford 


K \ 


[ronworks, 


LISTER 
Dursley 
4h k.w 


for his house 


AND 


have an 


Danish 
the 


recently con 
eoment 
under licence 
l-steel single-seater 
LimMITrep, Green 
constructed 
the stage 
Stratford 
section 


AND SONS, 
10, 
satety 
Memorial 


MERRY WEATHER 
London, S.E 


fire 


wich-road, have and 
erected the 
of the new Shakespeare 
Avon The curtain consista of 
3 ft by 27 ft high The 


of steel, adapted to receive the asbestos sheet 


on 
at 


curtain 
Theatre, 


resisting 


” one working 


wick 6 in frame is constructed 


PERSONAL. 


Davy Brotruers, Limrrep, Park lron Works, 


recently entered into an agreement, under 


Messrs 
tlield 
which they are the sole manufacturing agents and re pre 
Britain, of Messrs. The Watson 
Ne raey, U.S.A... who recently 
purchased the business of Messrs. The Burroughs Com 
und thereby added to their range of products 
Messrs. Davy Brothers also possess sales rights for most 
of the European countries and in & position to 
supply any item of the Watson-Stillman range of products, 
plastic extruding and 


She have 


sentatives Cireat 


Stillman 


in 
Company w I 
pany 


ire now 


including hydraulic moulding 
straining presses, and accessories 
Messrs. H. M. Seuson and F. M retiring 
from Messrs. The Selson Engineering Company, Limited 
and are starting business for the sale of machine tools and 
accessories under the title of Messrs. The Selson Machine 
Tool Company, Limited, 23, Abbey House, Victoria-street 
S.W.1 This arranged to 
une xecuted Selson Engineering 


SELSON are 


has com 


The 


yndon, 
te the 


company 
orders of 


Li 
pl 
Company 


Britis ELectri TRANSFORMER 
Hayes, Middlesex, have recently 
‘egetmeier, 20, Windsor-place, 
South Wales as district 
Mr. Tegetrmeier 


rae 
LIMITED, 
Mr. Norman 
represent them 
their transformers 


Messrs 
COMPANY, 
appointed 
Cardiff, to 

anager tor 
for some time, 
und Kye lamp departments, but will now represent them, 
in this area, for the whole of their products 


in 
has, 


or H.M.S DARING The launch 
April 7, at the Southampton works of Messrs. 
Thornycroft and Company, Limited, of H.M 
Destroyer Daring. She is one of the “‘ Defender” class, 
which included in the 1930-31 Navy Estimates. 
Daring has a length of 315 ft. and a displacement of 
about 1,390 tons; the horse-power of her engines 
36,000, and her speed, 36 knots 


LAUNCH 
place, on 
John I 


are 
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ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 

De-Superheater._-The supply of a de-superheater for 
reducing the temperature from 750 deg. to 490 deg. in 
the steam plant of the City of Lethbridge, Alberta. 
The de-superheater is to be fitted to the main steam pipe 
and must be of the indirect type. The estimated cost is 
between 500 dols. and 600 dols. Mr. J. Watson, City 
Manager, Lethbridge, Alberta, Canada. (Ref. No. G. 
11,367.) 

Trolley Omnibuses.—The supply of ten electric trolley 
La Société Anonyme des Tramways Unifiés 
(Ref. No. G.X. 11,389.) 


omnibuses. 
de Liége, Belgium ; May 15. 


United States Geological Survey. Professional Paper 
No. 164. The Kaiparowits Region. A Geographic and 
Geologic Reconnaissance of Parts of Utah and Arizona. 
By H. E. Grecory and R. C. Moore. [Price 1 dol. 
5 cents.}] No. 165. Shorter Contributions to General 
Geology, 1930. [Price 1 dol. 25 cents.] No. 168. Origin 
and Microfossils of the Oil Shale of the Green River 
Formation of Colorado and Utah. By W. H. Braptey. 
[Price 60 cents.] Washington: Government Printing 
Office. 

United States Bureau of Standards. 
Zine and its Alloys. Washington: 
Printing Office. [Price 70 cents.] 

International Labour Office. Studies and 
Series F. Second edition (Safety) No. 5. 
the Manufacture and Use of Acetylene. London : 
King and Son, Limited. [Price 6s. net.] 

Chemistry at the Centenary (1931) Meeting of the British 
Association for the Advancement of Science. Cambridge : 
W. Heffer and Sons, Limited. [Price 7s. 6d. net.] 

Der Zweistielige Stockwerkrahmen. By Drrt.-Ine. 
Etwrrz. Disseldorf: Kommissionsverlag von 
Bagel, A.G. 

University of Michigan. Department of Engineering 
Research. Bulletin No. 22. The Effect of the Products 
of Combustion on the Shrinkage of Metal in the Brass 
Industry. By C. Upruecrove and A. J. HErzic. 
Ann Arbor, Mich.: University of Michigan. [Price 


t dol.) 
United States Department of Commerce. Lighthouse 
Annual Report of the Commissioner of Light- 


Circular No. 395. 
Government 


Reports. 
Safety in 
P.S. 


E. 
A. 


Service. 

houses to the Secretary of Commerce for the Fiscal Year 

ended June 30, 1931. Washington: Government 

Printing Office. [Price 10 cents.] 

A History of Fire and Flame. By Ottver C. DE C, 
Exuis, London: Simpkin, Marshall, Limited. [Price 
l5s. net.]} 

The Association 
Draughtsmen. 
By E. N. Dicweep. 
lishing Company, Limited. [Price 4s. net]. 

United States Bureau of Mines. Mineral Resources of the 
United States. 1:8 Silver, Copper, Lead, and Zine in 
the Central States in 1929, Mine Report. By J. P. 
Dun tor and H. M. Mever. [Price 10 cents.} 1]: 9. 
Bauzite and Aluminium in 1930. By C. E. Juni. 
[Price 5 cents.) 1: 10. Tungsten in 1930. By F. L. 
Hess. [Price 5 cents.] 1: 11. Silver Copper, Lead 
and Zinc in the Central States in 1930, Mine Report. 
By J. P. Duntor and H. M. Meyer. [Price 10 cents.) 
1: 12. Chromite in 1930. By L. A. Smrrn. [Price 
5 cents.} 1: 15. Secondary Metals in 1930. By J. P. 
DUNLOP. [Price cents. } 11: 15. Asphalt and 
Related Bitumens in 1930. By A. H. Reprrecp. 
[Price 10 cents.] 11: 18. Slate in 1930. By O. Bowies 
and A. T. Coons. [Price 5 cents.] Washington : 
Government Printing Office. 

Premier Congrés International du Béton et du Béton Armé. 
Li¢ge, 1930. Vols. I and II. Liége: La Technique 
Des Travaux. [Price 70 belgas.] 

Department of Scientific and Industrial Research. Report 
of the Forests Products Research Board. With the Report 
of the Liirector of Forest Products Research for the Year 
1930. London: His Majesty's Stationery Office. 
[Price 4s. net.] 

Department of Overseas Trade. Economic Conditions in 
Morocco, 1930-1931. London: His Majesty's Station- 
ery Office. [Price 2s. net.) 

The Riddle of Rationalisation. By L. J. Barter. London : 
George Allen and Unwin, Limited. [Price 4s. 6d. net.] 

Mitteilungen aus den Forschungsanstalien des G.H .H —Kon- 
zerns. No. 9. Berlin: VDI-Verlag G.m.b.H. [Price 
2-70 marks.] 

Scuola d'Ingegneria (R. Politecnica) Milano. III. 
La Vibrazione del Calcestruzzo di Cemento T'ecnica e 
Resultati Sperimentali. IV. La Callibrazione Ferro- 
Calcestruzzo nei Pilastri. Caricati Assialmente. By 
Inc. Pror. Luter SanTaRetta. Milan: Ulrico 
Hoepli. [Price, Part III, 5 lire; Part IV, 10 lire.) 
University of Texas. Bureau of Engineering Research. 

Series No. 29. Heat Transfer in a Commercial Heat 

Exchanger. By B. E. Saort and M. M. HEtier. 

Austin: University of Texas. 

Hoyer-Kreuter Technologisches Worterbuch. Vol. I. 
Deutsch-Englisch-Franzdsisch. Edited by Dr. Ine. 
ALFRED SCHLOMANN. Berlin: Julius Springer 
London: Machinery Publishing Company, Limited. 
[Price 51. 108.] 

Liverpool Observatory and Tidal Institute, Annual Report, 
1931. Liverpool: Liverpool Observatory and Tidal 
Institute. 


of Engineering and Shipbuilding 
Deflection of Beams and Other Problems. 
London: Draughtsman Pub- 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesda, 
The Cleveland Iron Trade.—Transactions in Cleve! 
pig-iron are still on a disappointing scale, but the sl 
expansion of buying is very welcome. The limited n 
is well taken up, chiefly for home consumption, | 
further occasional small sales to buyers overseas | 
been put through. Makers are in quite a str 
statistical position and are taking a firm stand. Accu: 
lations at their works are small and are not increasing 
Recent business with consumers in Scotland is under 
stood to have been on a rather improved scale and 
slightly higher figures, but orders from firms 
the Tweed are still obtainable only by cutting prices, 
competition for the Scottish trade being keen. Supplies 
of Indian iron continue to go steadily to Scotland and 
sellers of Midland pig are still supplying pig to that 
quarter. For business other than with firms in Scotland 
makers quote No. 1 Cleveland, 6ls.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 
Merchants are not in a position to deal at all extensively 
in Cleveland iron. 


Hematite.—The 


acro 


demand for East Coast hematit« 
increasing a little, and values are inclined to stiffen, 
though makers are still hampered by rather heavy 
accumulations at their yards. The statistical position 
promises to improve, however, as customers hope to 
take up iron against old contracts more freely than of 
late. Second-hands have disposed of most of their 
holdings, but continue to slightly undersell producers, 
who complain that prices obtainable are substantially 
below cost of production. Most of the limited output is 
going into local consumption, but supplies are still going 
steadily to Sheffield and to the Midlands, while further 
sales to South Wales may be made. Ordinary brands are 
63s. 6d., and No. 1 is selling at 64s. 

Foreign Ore.—There is practically no business in foreign 
ore, and early resumption of buying of moment cannot 
be looked for, consumers having large supplies and heavy 
arrears of delivery to take up. The nominal price of 
best rubio remains at 15s. 6d., c.i.f. Tees. 

Blast-Furnace Coke.—Local users of Durham blast 
furnace coke still have on hand substantial quantities of 
their own makes, and consequently are buying very 
little. Good average qualities are offered at 15s. 9d., 
delivered to works in this district. 
Manufactured Iron and Steel. 
descriptions of semi-finished and finished iron and steel 
show some improvement, but in nearly all branches plant 
is only very moderately employed, an outstanding ex- 
ception being the departments engaged on the production 
of constructional steel, which are busy. The principal 
quotations are: Common iron bars, 10/.; best 
101. 10s.; double best bars, 11/.: treble best 
lll. 10s.; packing (parallel), 8/.; packing (tapered), 
101. ; steel billets (soft), 5/. 10s.; steel billets (medium), 
6l. 128. 6d.; steel billets (hard), 7/7. 2s. 6d.; iron and 
steel rivets, 11/. 58.; steel ship plates, 8/. l5s.; steel 
angles, 8/1. 7s. 6d.; steel joists, 8. 15s.; heavy sections 
of steel rails, 82. 10s. for parcels of 500 tons and over, and 
91. for smaller lots; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 8l.; and galvanised corrugated sheets 
(No. 24 gauge), 97. 10s. 

-Demand for heavy steel scrap is increasing, 
Quotations 
26s.; turn 
heavy cast- 


Inquiries for certain 


bars, 
bars, 


Scrap. 
and a rise of 3s. advances the price to 35s. 
for other kinds of scrap are: Borings, 
ings, 30s. to 32s. 6d.; light cast-iron, 35s. ; 
iron, 38s.; and machinery metal, 40s. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 

The Coal Trade.—Exceedingly quiet conditions con 
tinue in the Welsh steam coal trade. <A few collieries 
producing some special brands of dry nuts and dry | 
are comfortably placed for orders, but all other classes 
of large, small, and sized products are in excessive supply 
and readily obtainable at the schedule prices. The lack 
of business is so pronounced that, in spite of curtailed 
production, most pits are compelled to effect temporary 
stoppages, as orders are insufficient to secure a clearanc: 
of wagons and return trucks to the pits. 

Iron and Steel.—In the expectation of the Budget 
imposing extra import duties on iron and steel, supplies 
brought into South Wales last week were the hig! 
since the beginning of March, when the 10 per c¢ 
general tariff became operative. Imports of foreign iron 
and steel last week amounted to 17,331 tons, including 
555 tons of scrap from Holland, compared with 9,295 
tons in the preceding week, and 2,421 tons in the last 
week of March. The average weekly imports for tl 
10 weeks ending December 29 were 27,591 tons, and for 
the nine weeks ending March 1, 24,204 tons. Of last 
week’s arrivals, 13,225 tons came from Belgium, 1,815 
tons from Holland, and 2,288 tons from France. 
ments of iron and steel totalled 17,677 tons, compare 
with 11,437 tons in the preceding six days, exports ‘ 
tin-plates and terne-plates rising from 6,508 tons 
10,692 tons, black-plates and black-sheets from 469 tons 
to 1,603 tons, and galvanised sheets from 1,660 tons t 
2,917 tons, while other iron and steel goods were reduced 
from 2,800 tons to 2,466 tons. 

Shipping Company to Wind-Up.—An extraordinary 
general meeting of Bristol Channel Steamers, Limited, has 
been called to consider a resolution to wind up th 
company and appoint a liquidator. The company was 
registered in 1919, and in the first year paid a dividend 
of 15 per cent., and subsequently three dividends 
2} per cent. The capital of 250,000/. was reduced 
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125,0001. by cancelling 10s. per I/. share. The company > 
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newest steamer, the Lady Plymouth, of 8,500 tons 
deadweight, launched in 1930, has been sold to Yugo- 
Slav buyers for 41,5001., leaving the company with 
three vessels, aggregating 21,000 tons deadweight, of an 
average age of 23 years. The company’s liabilities, 
including a mortgage and bank overdraft, amount to 
95,0001. 

Pitwood Imports.—Negotiations are proceeding, between 
the Bristol Channel Pitwood Importers’ Association and 
the dischargers, for a revision of the overtime rates of 
16s. per night and various anomalies in the wages tariff. 
Since the de-valuation of the 1/., increasing supplies of 
pitwood have come from Portugal, which country has 
displaced France as the principal supplier. In March, 
72,872 loads of pitwood and props were brought to South 
Wales for use in the mines, compared with 61,140 loads 
in February, while the import value of pitwood, which 
was 20s. 8}d. per load in March of last year was reduced 
to 19s. Ojd. Supplies of pitwood from Portugal were 
raised from 36,654 loads in February, to 37,068 loads in 
March, compared with only 6,689 loads a year ago. 
Furthermore, arrivals from France were raised from 23,850 
loads in February to 28,594 loads in March, as against 
61,728 loads in March of last year. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—No improvement has taken place 
in the Scottish steel trade of late, and, in many cases, 
conditions almost seem to be getting worse. The 
demand, especially for shipbuilding material, is extremely 
poor and the general inquiry is not too encouraging at 
the moment. In the black-steel sheet trade orders are 
somewhat scarcer, and although makers have quite a 
fair amount of work on hand it is mostly for thin sheets. 
The heavier gauges move exceedingly slowly, and orders 
are badly required to keep plant running. Much was 
expected when the St. Lawrence opened up for the 
season, but so far little has come this way, and as trade 
conditions in Canada are far from good there is the 
possibility that orders from that quarter will not repre- 
sent a heavy tonnage this year. Prices are unchanged 
and are as follow :—Boiler plates, 9/. per ton; ship 
plates, 82. 15s. per ton; sections, 8/. 7s. 6d. per ton ; 
black steel sheets, } -in., 71. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 10/. 15s. per ton, all 
delivered at Glasgow stations. 

Malleable - Iron Trade.—The West of Scotland 
malleable-iron trade is in rather a depressed state at 
present as there are very few orders in the market. 
Competition is extremely keen and cuts have to be made 
to secure anything worth having. The re-rollers of 
steel bars have little work on hand and they also are 
finding competition very keen. Prices show no change 
and are as follow :—‘‘ Crown ”’ bars, 9/. 15s. per ton for 
home delivery, and 9/. 5s. per ton for export; and 
re-rolled steel bars, 61. 5s. per ton for home delivery and 
61. 2s. 6d. per ton for export. 

Scottish Pig-Iron Trade——No change has to be 
recorded in connection with the Scottish pig-iron trade, 
and orders are of a hand-to-mouth description and 
are easily met. Stocks are ample to meet all calls 
and the number of furnaces in blast remains at six. 
Consignments from India and England continue to 
arrive in the Clyde. The following are the current 
market quotations :—Hematite, 68s. 6d. per ton, delivered 
at the steel works ; foundry iron, No. 1, 72s. per ton, and 
No. 3, 69s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, April 16, only amounted to 43 tons. Of that 
total 18 tons went overseas and 25 tons coastwise. 
During the corresponding week of last year the figures 
were 195 tons overseas and 273 tons coastwise, making 
\ total shipment of 468 tons. 

Shipbuilding.—Messrs. Hall, Russell and Company, 
Limited, Aberdeen, have secured an order from Messrs. 
Ellis and McHardy, Limited, coal merchants, Aberdeen, 
to build a collier. The new vessel will have a carrying 
capacity of 1,100 tons, and will be 205 ft. in length, 32 ft. 

i breadth, and 15 ft. in depth. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The heavy steel branches have under- 
gone little change, but business in the finished sections 
is on the increase, and in some directions output has 
been placed upon an extended basis. The bulk steel trade 
is the least occupied of all the local industries. The 
certainty which prevails has resulted in users con- 
nuing a policy of hand-to-mouth purchasing. Orders 
mostly of an oddment character covering only small 
nnages. Both basic and acid materials are in poor 
juest. In higher class steels the position is a shade 
onger. Two hundred tons of high-speed steel are 
being made locally for the Far East. The steel market 
nerally is not of a robust nature. Quotations are still 

a low level, but their attractiveness does not produce 
ich forward buying. Quotations :—Hard basic billets, 
l7s. 6d.; soft basic billets, 61. 7s. 6d.; West Coast 
natites, 86s.; East Coast hematites, 84s. 6d. ; Lincoln- 
shire No. 3 foundry iron, 63s. 6d.; Lincolnshire forge 
ron, 63s. 6d.; Derbyshire No. 3 foundry iron, 63s. 6d. ; 
Derbyshire forge iron, 59s. 6d.; bars, 101.; sheets, 111. 
he scrap market usually reflects the condition obtaining 
1 the bulk steel trade. The current position is one of 
‘epression. Fresh weakness has developed in several 
‘rections. Nominal quotations are as follow :—Heavy 
isic steel scrap, 40s.; heavy cast-iron scrap (steel- 
works), 40s.; light steel scrap, 32s. 6d.; light cast-iron 
serap,,37s. 6d. ; heavy wrought-iron piling scrap, 47s. 6d, ; 


} 








acid scrap (low sulphur and phosphorus), 50s. nominal ; 
3 per cent. chromium-free nickel scrap, 82. nominal ; nickel- 
chromium scrap, 41. 10s. to 5/. 10s. nominal. In the heavy 
engineering and machinery branches less activity is to 
be seen in some departments, but in others an improve- 
ment has taken -place. Railway rolling stock finds only 
moderate demand both on home and export account. 
Work at axle and tyre mills is erratic. Government 
contracts have been booked locally for locomotive tyres, 
steel rounds, and general steel work. Shipyards are not 
taking anything like their normal requirements of ship 
steel, forgings, and castings. One of the progressive 
sections of local industry is that devoted to the produc- 
tion of automobile steel and fittings. Though Sheffield 
does not actually turn out finished motor-cars, the great 
proportion of parts and fittings are made here. In 
this direction automobile makers in the Midlands 
are good customers. Manganese steel is in demand in 
connection with machinery that is to withstand a great 
deal of wear and tear. Electrical plant is a brisk line. 
Sheffield Corporation has taken part delivery of contracts 
for motor-driven sump-draining pumps and cranes. 
High-efficiency steels are being disposed of in larger 
tonnages. Stainless steel is being used more and more 
by the dairy industry. The demand for cold-rolled 
strip has been maintained. The tool trades are ina 
healthier position. Inquiries from abroad for a variety 
of steel products and implements are on the increase. 
The season for farming and garden implements is opening 
out, but much leeway has to be made up before sales 
reach normal Jevels. There is a good demand for magnets 
for the wireless, automobile, and electrical trades. 

South Yorkshire Coal Trade.—The position of the coal 
trade locally has undergone little, if any, change. Inland 
sales are not up to the average, while the tonnage being 
sent to the coast for shipment abroad is disappointing. 
The demand for industrial fuel is of an erratic nature, but 
taken on the whole, a slight improvement is discernible. 
Railway companies are not taking such heavy tonnages, 
while the textile trades are not such big consumers of 
their special classes of fuel. A decline has also been 
experienced in the requirements of electricity under- 
takings. The house coal market is not satisfactory, and 
buying continues below normal. There is a steady 
demand for foundry and furnace coke, but gas coke is 
fairly easy at 23s. to 25s. per ton. Quotations :—Best 
branch hand-picked, 26s. 6d. to 27s. 6d.; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 19s. to 
20s. 6d.; screened house coal, 188. to 19s. 6d. ; screened 
house nuts, 17s. to 18s.; Yorkshire hards, 16s. to 18s. ; 
Derbyshire hards, 16s. to 18s.; rough slacks, 8s. 6d. to 
9s. 6d.; nutty slacks, 7s. to 8s. 6d. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—Business in all sections af the 
North-Western iron and steel and heavy engineering 
industries, with the exception of those engaged in the 
manufacture of electrical plant and equipment and motor 
vehicles and accessories, is stagnant and little hope is 
held out of an early revival of any magnitude. Budget 
uncertainties have contributed to the general lassitude 
in the last few days, and orders placed have been for very 
small quantities. Foundry-iron business is particularly 
patchy, and well below the usual at this time of year, 
while, in other sections, anticipated seasonal demands 
have failed to materialise. Steelmakers report extreme 
depression. Hardly any business is passing from boiler- 
makers, locomotive builders, or structural engineers; and 
machine-tool manufacturers, except for one or two firms 
still busy on Russian orders secured some time ago, are 
slack. ‘The demand for special steels also continues poor. 
. Some Recent Contracts.—With few exceptions, con- 
structional steelwork undertakings are finding it a 
matter of difficulty to keep plant going. At Preston, 
Messrs. Thomas Blackburn and Sons, Limited, are in the 
happier position of having on hand a number of useful 
orders and have just completed the supply of steelwork 
and railings for a new Preston school. Messrs. Thomas 
Walmsley and Sons, Limited, Atlas Forge, Bolton, are 
assured of regular work for some time to come on the 
manufacture of steelwork for the new Bolton civic centre, 
which comprises police courts and buildings, a town hall, 
and an art gallery and museum. Messrs. Lancashire 
Dynamo and Motor Company, Limited, Trafford Park, 
Manchester, have been entrusted with the construction 
of a 50-watt rotary converter complete with filter unit 
and sound-proof cabinet, for the Worksop Corporation, 
and Messrs. Crossley Bros., Limited, of Manchester, are 
to supply, at a cost of 2,000/., pumping machinery re- 
quired by the Bridlington Corporation. Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester, have been favoured with orders, to the 
value of 8,0921., for booster regulators and high-tension 
switchboard required by the Liverpool Corporation 
Tramways and Electric Power and Lighting Committee. 
The Mersey Docks and Harbour Board have approved 
the tender of Messrs. Cammell Laird and Company, 
Limited, Birkenhead, for the building of a new sand- 
pump dredger. 

Increased Activity in Some Industries.—To cope with 
improved business since the beginning of the year, 
Messrs. Crossley Motors, Limited, Gorton, Manchester, 
have found it necessary to engage 300 extra men in 
various departments. A six-wheeled “ go-anywhere ” 
lorry has just been completed for the War Office, and the 
firm has booked an order from the Ashton-under-Lyne 
Corporation for two Diesel-engined double-deck motor 
omnibuses. Textile-machinery manufacturers are in a 
few cases finding conditions improved and Messrs. Casa- 
blancas High Draft Company, Limited, of Manchester, 
are completely greeny five mills and are at work on 
twelve mills in Lancashire. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. ‘‘ The Film Lubrication of 
the Journal Bearing,’ by Mr. R. O. Boswall and Mr. J.C. 
Brierley. 

Socrery or CHEMICAL INDUSTRY ; CHEMICAL ENGINEER- 
Inc Grovup.—To-night, 6.45 p.m., Waldorf Hotel, 
Aldwych, W.C.2. Annual General Meeting. “ Currency 
and Prices,’’ by The Rt. Hon. Sir R. Horne 

Norta oF EnGianp InstiTruTION OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 23, 2.30 
p-m., Newcastle-on-Tyne. “Stowage of the Goaf,” 
by Professor G. Poole and Mr. J. T. Whetton. “ Early 
Steam Engines in the North of England,’”’ by Professor 
H. Louis. ‘“‘ Newcomen and his Engine,” by Mr. R. N. A. 
Miller. “The Firedamp Interferometer, an Optical 
Measuring Instrument for Determining the Methane 
Content of the Air Underground,” by Dr. F. Loewe. 

INSTITUTION OF CrviL ENGINEERS.—Tuesday, April 26, 
6 p.m., Great George-street, S.W.1. “Impact in 
Railway Bridges,’ by Professor C. E. Inglis, Wednesday, 
April 27, 6.30 p.m., Students’ Meeting. Annual General 
Meeting. Manchester and District Association : Wednes- 
day, April 27, 6.45 p.m., Manchester Literary and Philo- 
sophical Society, 36, George-street, Manchester. Annual 
General Meeting. ‘‘ New Road and Bridge over River 
Mersey, Wythenshawe,” by Mr. C. P. Dreyfus. Birming- 
ham and District Association: Thursday, April 28, 
6 p.m., Chamber of Commerce, New-street, Birmingham, 
Annual General Meeting. 

ILLUMINATING ENGINEERING Socirety.—Tuesday, April 
26, 7 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘Progress in Decorative Lighting,”” by Mr. 
E. H. Penwarden. 

NEWCOMEN Socrety.—Wednesday, April 27, 5.30 p.m., 
Science Museum, South Kensington, 8.W.7. “* Trevithick’s 
First Rail Locomotive,”’ by Mr. W. W. Mason. “ Early 
Shipbuilding in Philadelphia,” by The Hon. C. L. 
Chandler. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Birming- 
ham Centre: Wednesday, April 27, 6.45 p.m., Queen’s 
Hotel, Birmingham. “The Manufacture of Copper 
Firebox Plates,’ by Mr. W. F. Brazener. 

Royat Socrery or Arts.—Wednesday, April 27, 
8 p.m., John Street, Adelphi, W.C.2. “‘ Education for 
Commerce,” by Mr. H. Ramsbotham. 

INstITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
April 28, 6 p.m., Victoria-embankment, W.C.2. Joint 
Meeting with Institute of Transport. ‘‘ The Electrifica- 
tion of the Suburban and certain Main-Line Sections of 
the Great Indian Peninsula Railway,”’ by Mr. F. Lydall. 
Friday, April 29, 7 p.m., Meter and Instrument Section 
Meeting. ‘Future Progress in Electrical Measuring 
Instruments,” by Dr. C. V. Drysdale. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
April 28, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1. 
“How Science can help a Traditional Industry,’’ by 
Dr. R. E. Stradling. 

Royat AERONAUTICAL Socrety.—Thursday, April 28, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘Germany to America, via the Faroes, Iceland 
and Greenland, in a Dornier Wal Flying Boat,’’ by Mr. 
W. von Gronau. 


Vistrs OF ENGINEERS AND SCIENTISTS TO Russta.— 
In 1931 two tours in Russia were organised by the Society 
for Cultural Relations with the U.S.S.R., 1, Montague- 
street, London, W.C.1, to enable scientists and medical 
men to see something of the present Russian activities 
in the realms of science and medicine. Sixty-two 
scientists and doctors took part in these tours, and this 
year the society proposes to organise similar tours, but 
having a wider scope and including engineers and agricul- 
tural scientists as well as chemists, physicists, and 
medical men. The parties will be limited to groups of 
about 20 persons, and if the applications exceed this 
number, two or more groups will be arranged. Travelling 
arrangements will be made by Messrs. Intourist, Limited, 
Bush House, Aldwych, London, W.C.2. The period of 
the tours will be between July 15 and September 15, 
and the inclusive cost of travel, accommodation, guides, 
&c., will be about 351., the tours lasting about one month 
from departure to return to London. 


British STANDARD STRUCTURAL CHANNELS AND 
Beams.—A new list of British Standard channels and 
beams has been issued by the British Standards Institu- 
tion as Specification No. 4—1932. The original lists were 
issued in 1903, the geometrical dimensions and properties 
being published in the Section Book (No. 6—-1904). A 
revision of the lists was subsequently undertaken, and 
a new edition of the Section Book appeared in 1924. 
Later, it was found that many of the original sections 
were still being ordered; and a further revision of the lists 
was decided upon, with a view to incorporate those of the 
original and revised sections most in demand and 
eliminating those which experience had shown to be 
little used. There are now 41 standard channels; two 
new sizes have been introduced, namely, 11 in. by 3} in. 
and 13 in. by 4 in. The standard beams now comprise 
40 sections, and include a new 24 in. by 7}-in. section, 
weighing 95 lb. per ft., which takes the place of the 
1904 and 1924 sections weighing 100 lb. and 90 lb. per ft., 
respectively. Particulars of the profiles and weights 
per ft. are given in the lists, together with moments of 
inertia, section moduli, and other properties. Copies 
of the new specification may be obtained from the 
Publications Department of the Institution, 28, Victoria- 
street, London, 8.W.1, price 28, 2d., post free. 
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Vor. CX XXIII. No. 3458. 


THE EFFICIENCY OF SPUR 
GEARING. 

In an instructive paper read before the Institution 
of Automobile Engineers, on April 4, Messrs. J. H. 
Hyde, G. A. Tomlinson, and G. W. C. Allan gave 
particulars of the researches on spur gearing which 
have been in progress for some years past at the 
National Physical Laboratory. The main points 
made were that the efficiency might exceed 99 per 
cent., that the pitch errors due to tooth flexure 
under load might be comparable with those due to 
bad workmanship, and that, in the test conditions, 
failure was invariably due to fatigue, and might 
occur at loads of less than one-thirtieth of the uiti- 
mate strength of the teeth in a static test. Further, 
that with proper lubrication, the wear was inappre- 
ciable, even after long spells of running under 
load. 
The gear testing machine was provided by 
the Power Plant Company of West Drayton some 
years ago. It consists essentially of a variable 
speed motor driving a shaft to which is secured one 
of the wheels of the train under test. A sleeve, 
loose on the same shaft, carries a second spur wheel, 
driven by an idler which gears both with it and with 
the wheel first mentioned. The arrangement is, 
in principle, much like the epicyclic gearing often 
used for cylinder boring bars, but with this excep- 
tion, that the driving wheel and the follower run 
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spring, 


type, having thus a negligible friction. 
practically the whole load on the driving motor 
is due to the tooth friction, which is thus measured 
directly, and not as the difference between power 
supplied and power received as would be the case 


at the same speed instead of at slightly different 
ones. A calibrated spring couples up the loose 
sleeve with the driving shaft, and by adjusting this 
any desired pressure can be obtained 
between the teeth of the gear train. 

The bearings are throughout of the ball or roller 
Hence, 


circular 


were the power transmitted through the gearing to 
an absorption dynamometer. Hence, a_ high 
degree of precision can be obtained. ’ 

In its original condition, the machine could not be 
adjusted to take wheels of small size, and amongst 
the earlier experiments made with it were some on 
cast-iron wheels about 13 in. and 254 in. in diameter, 
having helical teeth. With these under a load of 
200 Ib. per inch width of wheel, an efficiency of 
98-74 per cent. was recorded with the oil supply cut 
off, and of over 98} per cent. with normal oil supply. 
The peripheral speed was about 3,330 ft. per minute. 
In these tests, the lubricant was supplied through a 
nozzle 4-in. in diameter. In further tests, in which 
the speed ranged from 2,600 ft. up to 6,640 ft. per 
minute, the oil supply was varied from zero up to 
1-6 gallons per minute. At all speeds the frictional 
loss was about 4 per cent. less with no oil than with 
an ample supply. It ranged from 0-24 h.p. at the 
lowest speed up to 2-48 h.p. at the maximum speed. 
In additional experiments the tooth load was in- 
creased up to 709 Ib. per inch. With this load, the. 
gears transmitted 56} h.p. when running at 800 r.p.m. 
and the corresponding efficiency was 99-44 per cent. 

Means of making accurate measurements of 
gear-wheels having been developed at the laboratory, 
it was determined to modify the tester to take 
smaller wheels, and to extend the research to cover 
the case of the hardened and ground alloy-steel gears 
used in motor-car work. In some of these gears 
errors were purposely introduced with the idea 
of determining the effect this would have on the 
wear of the wheels. Actually, however, failure 
always took place by fatigue, before wear became 
appreciable. 

The wheels were about 6 in. in diameter, and the 
teeth were ground by the Gear Grinding Company, 
Limited, of Birmingham, at the instance of Mr. | 
H. F. L. Orcutt, to whom the authors of the paper 
under review express their indebtedness. ‘lhe 
blanks were cut and hardened at the Daimler Works, 
Coventry. 

The various errors introduced were equivalent 
to pitch errors of at most 55,855 of an inch., the 
nominal circular pitch being about 4 in. The loads 
imposed ranged from 500 Ib. to 1,500 Ib. per linear 
inch of tooth, and in all cases the maximum effi- 
ciency approached 99-4 per cent., irrespective of 
the speed. In most cases, however, this figure 
corresponded to tooth pressures higher than is 
customary. With loads more in accord with prac- 
tical conditions, the efficiency varied considerably 
with the speed, falling a little below 98 per cent. 
with a tooth load of 500 lb. per inch and a speed 
of 1,900 r.p.m. The maximum load which could 
be carried without risk of early fracture was about 
1,500 lb. per linear inch. 

It may be noted that in the Destroyer Leonidas, 
failure of helical gears occurred in normal running 
under a load of 1,100 Ib. per inch, the circular pitch 
being about 0-81 in. In some other destroyers, an 
equal load was carried without trouble, but this 
figure was attained only when the turbines were 
reversed. In “ ahead ” gear, the load at full power 
was, in these cases, only about 725 lb. per inch, the 
pitch line speed being about 128 ft. per second. 
The pitch line speeds in the Teddington experi- 
ments were all relatively moderate, being generally 
below about 50 ft. per second. 

An interesting case of repeated failures by fatigue 
of de Laval gears was described some years ago in 
the Bulletin de la Société de U Industrie Minéral. In 

this case the turbine, which developed 425 h.p., 

at 7,500 r.p.m., drove a belt pulley through a 

10 to 1 reduction gear. The pulley was coupled up 
to an air compressor, which, as was subsequently 

discovered, had a very variable torque when running 

at less than full load. The result was that the gears 

had to be replaced five times in six years. Ulti- 

mately, a Reavell compressor was adopted, which 

had a uniform torque at all loads, and there were no 

further failures. ‘This experience seems to confirm 

the importance of fatigue as the main danger to be 

provided against. 

In the Teddington experiments it was found that 

the endurance of the teeth was prolonged if the metal 

between successive teeth was cut away to a semi- 

profile. This operation increased the 








nominal stress on the metal, but the actual factor of 
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safety was five times as high. It may be recalled 


that, as the result of a series of endurance tests, | 
the pinion teeth used for the Ljungstrém turbine | 


locomotive stand on thin walls, the metal between 
adjacent teeth being cut away to a depth in excess 
of the pitch. 
meter, and the circular pitch of the teeth is about 
0-84in. With the locomotive running at 75 m.p.h., 
the pitch line speed of these pinions is 347-2 ft. per| 
second, and the load carried about 230 Ib. per inch | 
of pinion length. Under starting conditions, this | 
tooth pressure may be nearly doubled. 

As already mentioned, one of the most interesting | 
points brought out in the N.P.L. experiments was | 
that the pitch error due to the flexure of the teeth | 
was quite comparable with that due to ordinary 
imperfections of workmanship. Owing to this, there 
is a cyclical variation in the speed of the driven 


wheel. By special apparatus, curves were traced 
automatically which showed these cycles very 
clearly. Calculations based on these traces showed 


that were the wheels pertectly rigid, these changes 
of velocity would increase the actual tooth pressure 
nearly fourfold. Owing, however, to the elasticity 
of the material, this limit was not reached, and the 
maximum, as deduced from the data, was about 
double the nominal pressure. 

It is pointed out in the paper under review 
that it would be wrong to assume that the proved 
importance of the pitch error, due to flexure of the 
teeth, reduces the need for accurate workmanship. 
In actual fact, both types of error are additive, and 
hence precision of workmanship pays. 

The recorded wear seems to afford 
conclusive proof that the teeth never come into 
metallic Hence the Osborne Reynolds 
theory of lubrication as worked out for gearing in 
our issue of August 11, 1916, must be valid. In 
fact, Reynolds’ basic assumptions are more nearly 
satisfied in the case of gearing than they are in 
that of journal bearings. The teeth as they come 
into engagement are covered with a film of oil, 
and before metallic contact can occur this oil must 
be squeezed out. This extrusion is resisted by the 
viscosity, and the effects of this are calculable by 
known methods. As shown in the article cited, 
these lead to estimates of the frictional losses which 
are in good agreement with actual experience. 


absence of 


contact. 


In the Teddington tests it was found that the 
frictional losses were highest with new gears. The 
grinding operation left minute ridges which had 
to levelled before the conditions of minimum 
friction were attained. This observation confirms 
the view that a very thin oil film may still satisfy 
the theoretical assumptions. Indeed, an oil film 
ov.vow in. thick would, in this interspace, have room 
for hundreds of molecules of the lubricant which 
would, theretore, effectually separate the opposing 
surfaces. 

In the Teddington experiments, calculation shows 
that with a load of 1,500 lb. per linear inch and a 
speed of 3,000 r.p.m. the minimum thickness of the 
oil film would be about 2 x 10-° in. 

The fact that there was no appreciable abrasion 
of the tooth surfaces would seem to have an impor- 
tant bearing on the proportioning of gears to take 
a given load. If the danger of abrasion is the 
important one, chen, other things being equal, the 
safe load will be proportional to the square root of 
the pinion diameter, since with a stated film thickness, 
the load is proportional to this. If, however, it is 
fatigue which is the governing factor, as the Ted- 
dington experiments indicate, then the safe pinion 
load will vary directly as its diameter, since both 
the bending stresses and those due to ** hammering ”’ 
are inversely proporiional to this. 

It should be noted that the friction was least 
when the supply of oil was entirely cut off and the 
surfaces were merely greasy. Nevertheless, the 
lubrication was still of the film type, the conditions 
being then equivalent to what occurs with clock 
escapements. The pallets of these are loaded 
highly, as estimated in pounds per square inch of 
bearing, but the wear is very small. The explana- 
tion was given by Osborne Reynolds in his note 
on “ Lubrication,” which appeared in the tenth 
edition of the Encyclopedia Britannica. He pointed 
out that though most of the oil is squeezed out as 


be 


These pinions are about 7} in. in dia- | 





the pallet takes up its load, the film is restored by 
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surface tension when the pressure is removed, and 


the conditions required for film lubrication are thus | 


restored after every contact. 
thing happens with greasy teeth. 


MODERN SWITCHGEAR DESIGN. 


DvuRING the last few weeks the engineering public 
have had laid before them a mass of information 
and opinion relating to the design of electrical 
switchgear, and have been given an _ indication 
both of the importance of the problems involved 
and of the vitality of those engaged in solving 
them. In dealing with this question, the task 
of the commentator is not rendered easier by the 
fact that while the end to achieved can be 
simply stated, the possible methods of attaining 
it are many, and are not likely in their entirety 
to receive support from any one school of thought. 
Thus, while it would not be going far wrong to say 
that the object of all switchgear designers is to 
produce a circuit-breaker, the rupturing capacity of 
which shall be high enough to deal effectively and 
safely with the energy generated under fault or short- 
circuit conditions in the widespread networks, which 
are now becoming common, and many will agree 
with Mr. Clothier when he says that the ideal to be 
aimed at is to incorporate in the equipment an 
arcing contact so simple that all parts liable to be 
distorted by mechanical stress will be eliminated, 
so strong that any serious burning or arcing as the 
current rises or falls will be prevented, and so 
positive in action that tripping will instantly take 
place when the current is zero, re-establishment 
being prevented by making the speed of withdrawal 
of the contacts high, or in some other way. It 
is when attempts are made to translate this ideal 
into practice, that complications arise. The rapidity 
in action, which is essential if the circuit-breaker 
is to fulfil its primary function of preventing 
damage to other apparatus on a system by opening 
when a short-circuit or fault occurs, is not easy to 
attain on networks in densely loaded areas. For 
the large blocks of energy that have to be transmitted 
at pressures as low as 11 kv., or even 6-6 kv., and 
the consequential normal heavy-current current- 
carrying capacity and high short-circuit interrupting 
ability of the switchgear, necessitate the use of heavy, 
and therefore relatively slowly moving, parts. It is 
therefore difficult to ensure early interruption, with 
the greater breaker efficiency and the reduction in 
harmful results which it brings with it, when short- 
circuits or faults occur, as well as to arrange that 
the flow of energy shall be interrupted at a current 
In attempting to achieve these ends the most 
usual practice is, of course, to draw out the are 
under the surface of oil. In addition, special forms 
of contact, the object of which is to secure increased 
thermal capacity and a more rapid break, have been 
used. Sometimes these devices act and sometimes 
they fail, but even when they act they are not 
invariably reliable, and they often behave in a way 
which enables their critics to argue that their success 
is fortuitous rather than calculated. 

Recent researches have shown that this state of 
affairs is not improbably due to the oil, which, 
though it enables the arc to be extinguished effi- 
ciently, at the same time introduces uncertainties, 
which are the bane both of the designer and 
of the user. This is not surprising when what 
happens when the contacts of a circuit-breaker 
separate under oil is considered. To begin with, 
the formation of the arc causes a portion of the oil to 
be broken up into its constituents. The bubble 
of gas thus produced generates a momentary hydro- 
static pressure, which is transmitted in all directions. 
When a three-pole, double-break circuit-breaker 
with a common tank opens, six such bubbles of 
different phase are formed. These bubbles are 
reflected irregularly from the surfaces of the tank, 
and are also obstructed to a great or less degree 
by one another and by the other parts of the 
circuit-breaker. Regular and consistent movement 
is further prevented by the superposed layer of oil, 
and it is wonderful, therefore, the operation of such 
equipment is not more unreliable. 

This being the position the only safe method of 
estimating circuit-breaker performance is, as Mr. 
H. Trencham has stated in these columns, to 


be 


zero. 
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map out a possible field of action, and to use the 
envelope of the results obtained as a basis of design. 


Exactly the same | Such a procedure is, of course, slow and its cost is 
| high. 
| Indeed, the exhaustive examination by the British 
| Electrical and Allied Industries Research Associa- 


It cannot, however, be said that it is useless. 


tion, in co-operation with the manufacturers con- 
cerned, of every known variable in circuit-breaker 
performance has resulted in the collection of a 
considerable amount of definite and valuable infor. 
mation during the recent years. This collection 
has, confirmed that the contacts must be opened 
at a speed high enough to permit the earliest 
possible current zero to be effectively utilised, and 
that the minimum amount of energy should be 
liberated at the point where the arc occurs. In 
other words, the length of the break must be as 
short as possible, providing sufficient insulation resis- 
tance to prevent re-striking is introduced. When 
this resistance has been determined the rate of 
growth of insulating value will be governed by 
the possibilities of de-ionising the arc space or of 
removing the arc products and substituting a good 
insulator for them. The result of this research work 
has been not only to improve the performance 
and dependability under the arduous conditions of 
modern electricity supply of the open-contact 
circuit-breaker, but has led to the examination of 
other possible methods of controlling the arc, and 
has caused new designs based on these methods to 
be worked out and even to be used. The interest- 
ing question therefore arises whether in attempting 
to design the normal oil circuit-breaker more 
“ scientifically” its death-knell has not been 
sounded, and whether in future its place will not 
be taken by devices the operation of which depends 
on new, or rather rejuvenated, principles. 

On this point neither the papers read recently 
before the Institution of Electrical Engineers by Mr. 
H. W. Clothier and Messrs. H. Pearce and T. T. Evans 
respectively, nor the article by Mr. H. Trencham 
which we published in ENGINEERING a few weeks 
ago, throw much light. It is not, perhaps, to be 
expected that they would. The technical author 
who does not prophesy is a wise man. Moreover, 
Mr. Clothier’s paper was admittedly an historical 
survey of manufacturing progress during the past 
seven years, though it included the forecast 
that the principle of complete enclosure and 
immersion of all conductors will in future be fully 
applied, because this practice will save 
It also expressed the opinion that it is doubtful 
whether the various rivals of the normal oil 
circuit-breaker are capable of dealing with large 
amounts of energy. In their paper Messrs. Pearce 
and Evans contented themselves with describing 
the Deion grid oil circuit-breaker, with which 
Mr. Trencham also dealt, and with giving some 
results of its performance. No opinion whether 
it was likely to achieve extended application was, 
however, advanced. Nor were the discussions on 
these two papers, though long, more enlightening on 
this point, since the speakers mainly confined them- 
selves to criticism of matters of detail rather than to 
dealing with fundamentals. What is more signi- 
ficant, the discussions were almost entirely main- 
tained by the manufacturing interest, those who w ill 
have to use the equipment being either too indifferent 
or too diffident to contribute their views. To this 
rule Mr. E. B. Wedmore formed a notable exception, 
when he said that it ought to be practicable to 
confine the heavy explosive forces generated on 
short-circuit in a small structure inside the circuit- 
breaker and to arrange the parts on a scientific 
basis, so that the arc could not re-establish itself. 
In fact, he added, there was a market for circult- 
breakers of the same dimensions as those at present 
in use, but of increased rupturing capacity. If this Is 
accepted as the objective, it remains to be seen 
whether it can be attained by improving existing 
designs, or whether a solution will necessitat« the 
use of one or more of the new devices in which 50 
much interest is now being taken. 

The designer and the test engineer will, pe rhaps 
unfortunately, not have the final word in this 
matter. Indeed, as it is, they are not so free to 
act or to speak as they might wish, a fact whi: h, no 
doubt, in part explains the course which the discus- 
sions took. For it must be remembered that the 
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majority of speakers at the meeting of technical 
institutions are as much under the control of a whip 


as are members of the House of Commons. Nor| while Germany would further appear to be fortunate 


is that whip less strict because it is remote-con- 
trolled. 

The design and performance of these new devices 
have as yet hardly reached the stage when the 
manufacturer can view with equanimity the 
scrapping and reorganisation which their wholesale 
adoption would entail, and for his part, the supply 
engineer may well feel more than a little reluctant 
to endanger continuity by using equipment which 
has so recently emerged from the experimental 
stage. Some of the new apparatus, it is true, 
offers the advantages of lower cost and of saving in 
space, but oil is still to a large extent employed, 
and the fire risk to which the use of this material 
gives rise is therefore still present. Mr. Trencham, 
in the article to which we have already referred, 
is inclined to minimise this risk and to point 
out, as an antidote to the apprehensiveness to 
which its use gives rise, that the past record of the 
oil circuit-breaker is not very black and is likely 
to be even better in future, owing to the increasing 
employment of metal enclosure. Nevertheless, 
such nervousness is natural. When the grid is in 
full operation the value of the short-circuit energy 
that will have to be dealt with will be much greater 
than it has been in the past, and the appearance 
of circuit-breakers that have been subjected to 
destructive tests is not such as to make supply 
engineers willing to run the risk of having their 
equipment reduced to a similar condition, if it can be 
prevented. 

That it will be possible to prevent this, probably 
in more than one way, seems not unlikely. For 
even though further improvement in effecting 
current interruption by the separation of contacts 
in an insulating medium may be impossible, since 
as it is the arc can be extinguished in a maximum of 
one-hundredth of a second after the contacts part, 
the time might still further be reduced by the use 
of some principle, such as valve action, which would 
actually stop the flow of energy. Investigations, 
are already being conducted on these lines which, 
if successful, may necessitate a complete re-orien- 
tation of ideas. Whatever their outcome, however, 
both designers and manufacturers are to be con- 
gratulated on the skill with which they have 
tackled a very difficult problem and on the success, 
partial though it may be, which has attended 
their efforts. 


NOTES. 
TECHNICAL MONUMENTS IN GERMANY. 


Ar a meeting of the Deutscher Ingenieurzirkel 
in London (Engineers’ German Circle), which was 
held at the Institution of Mechanical Engineers, 
on Monday, April 18, a lecture on “‘ Technische 
Kulturdenkmale in Deutschland ” (Monuments of | 
Technical Art in Germany), was delivered by Dr.- 
Ing. Conrad Matschoss, Director of the Verein 
Deutscher Ingenieure. He began by pointing out 
that though man had been a tool-using animal for 
many thousands of years, the enormous develop- 
ments in engineering, of which his audience were 
cognisant, had all taken place within about a 
century and a half, and so rapid had been the 
progress recently that the view had perhaps inevit- 
ably been expressed that the existing depression 
was due to over-mechanisation and could only be 
resolved by a return, partially or wholly, to manual 
methods of production. He did not agree with this, 
since the fault lay not in the machine, but in the 
use that was made of it. The problem that had to 
be solved therefore was what the proper use was. 
Continuing, Dr. Matschoss deplored that progress 
in design and manufacture had been accompanied 
by a wholesale scrapping of the earlier machines, 
with the result that it was not possible to study 
engineering historically in the same way as could be 
done in literature, architecture and art. Neverthe- 
less, steps had been taken to correct this by the 
establishment of technical museums, of which one 
of the most famous and well-arranged was the 
Science Museum at South Kensington. As his 








lished largely through the efforts of Dr. Osker von 
Miller, also contains much of interest in this respect, 


in possessing a number of collections, which have 
been formed by such firms as Siemens-Schuckert, 
the Allgemeine Elektricitits Gesellschaft, Friederich 
Krupp, and the Motorenfabrik Deutz. In addition, 
there are a number of what may be called monu- 
ments, these including old windmills, beam engines, 
cranes, horse gins and water wheels, which have 
either been preserved in their original positions 
after disuse or have been moved to more suitable 
sites. Again, as is, of course, also true in this 
country, there are a number of machines, such as 
tread wheels, tilt hammers and water-pressure 
engines which, though still in use, are of an age 
which would entitle them to honourable retirement 
and preservation elsewhere. 


THe Future or ELecrricaL DISTRIBUTION. 


Although the Incorporated Association of Electric 
Power Companies has been in existence for twenty- 
seven years, it was not until Monday last, April 18, 
that it took an opportunity of calling public atten- 
tion to its work by holding a luncheon at the Hotel 
Victoria, Northumberland-avenue, London, under the 
presidency of Mr. W. B. Woodhouse. It was not 
explained why this function had been instituted after 
a lapse of so many years, but it is no doubt due to 
the change that has been brought about partly by the 
passing of the Electricity (Supply) Act of 1926, and 
partly by a recognition of the fact that electricity 
must be made as generally available in rural as in 
urban districts. By foresight, instinct or simply by 
sheer luck, the Power Companies, from theirinitiation, 
have generated the electricity they supply in large 
stations, with the result that most of these plants 
have been “ selected ” and have received an increase 
in prestige under the new re-organisation scheme. 
Moreover, since the power companies were excluded 
from most of our large towns they have had to 
seek their revenue in the less densely populated 
districts and have as a result established distribu- 
tion systems which not only provide for immediate 
requirements in those areas, but will ensure that 
further extensions shall take place on the most 
economic lines. As the Minister of Transport said 
on the occasion to which we have referred, this 
extension is the next and obvious step. The 
production and transmission of electrical energy 
| have been rationalised, but the treatment of the low- 
tension networks on similar lines still remains “a 
problem of appalling urgency.” In solving this 
problem, those concerned may, it would appear, 
rely on the assistance of the power companies, and 
will even be stimulated to action by them. In 
return for that support, those bodies will, however, 
insist that their policy of treating electricity supply 
as a matter of large area shall not be reversed, and 
especially that the rights of purchase possessed 
by local authorities under the Electric Lighting Act 
of 1882 shall not be allowed to hinder development 
along the correct lines. In many districts, notably 
around Newcastle, in Yorkshire, and in the more 
northern of the Home Counties, the power companies 
have acted as pioneers and we agree that the useful 
work they have done should not be interfered with 
or checked byany untimely ebullition of the parochial 
spirit. In fact, what the power companies desire is 
freedom from disturbance of tenure and, if that is 
secured, to quote Mr. Woodhouse, “the prospect 
of expansion is so great that at present one can see 
no limit to it.” It would, perhaps, be a little 
ungracious to recall that all this marks a distinct 
change of attitude from that which was taken up 
when the re-organisation of generation was suggested. 
We shall, therefore, only note that the power 
companies are not proposing to shelter themselves 
behind any monopoly they have secured, but, recog- 
nising that what has been built up by invention 
may persist by invention, propose to take advantage 
of any changes that may take place and use them to 
increase their prosperity. Before that can be done, 
however, we fear some legislative changes will be 
necessary and, though the eyes of Parliament 
are, for the moment, turned in other directions, the 
power companies are wise to formulate their views 














audience were able to gather from the slides shown, 
the Deutsches Museum at Munich, which was estab- 


and to prepare the ground, so that when the time 


delay and, it is to be hoped, in an atmosphere free 
from short sighted obstruction, due either to Par- 
liament or to the action of any local administra- 
tive bodies. 


EDUCATION FOR COMMERCE. 


On Wednesday next, April, 27, Mr. H. Rams- 
botham, M.P., Parliamentary Secretary to the Board 
of Education, will address the Royal Society of 
Arts on the subject of ‘‘ Education for Commerce,” 
and will thus inaugurate a series of gatherings which, 
besides being useful in themselves, should stimulate 
public interest in a matter, which is likely to have 
an important influence on the industrial future of 
this country. Mr. Ramsbotham’s address will be 
followed by the twenty-first anniversary confer- 
ence of the Incorporated Sales Managers’ Associa- 
tion, which will take place in London from May 20 
to May 23, and by a meeting of the Association for 
Education in Industry and Commerce, which will 
be held on June 21. Finally, the fifth biennial 
congress of the International Society for Commercial 
Education will take place in London from July 25 to 
July 29, being preceded during the previous week 
by an economic course, open to all students, which 
will be held at the London School of Economics. 
The Prince of Wales, it will be no surprise to learn, 
is taking a keen interest in all these activities and 
will address both the Sales Managers’ Association 
and the International Congress. The latter, which 
has not been held in this country before, will be 
attended by delegates from many foreign countries, 
and by representatives of commercial and educa- 
tional organisations in Great Britain. It is being 
supported by the Lord Chancellor, the present and 
past Presidents of the Board of Education, the 
President of the Board of Trade and the heads of 
the great universities. At the opening meeting, 
after a welcome by the Lord Mayor of London, the 
congress will be addressed by the President of the 
Board of Education, the President of the Inter- 
national Society for Commercial Education (M. E. H. 
Boissevain) and the President of the Congress 
itself (Sir David Milne-Watson). At the subsequent 
sessions the subjects dealt with will include : 
Methods of interesting students in foreign countries ; 
training in salesmanship, business administration 
office work and retail distribution; teaching of foreign 
languages ; mechanical aids for teaching commercial 
subjects ; the supply ot teachers and the develop- 
ment of commercial education since the war. The 
chairman of the Administrative Committee in this 
country is Sir Francis Goodenough and the organis- 
ing secretary is Mr. R. Nunn May, 3, Endleigh- 
street, London, W.C.1. The Congress should be able 
to do very useful work, and it may be hoped that 
it will be widely supported by all interested in the 
extension of British trade. 


SHIPBUILDING AND MARINE 


ENGINEERING. 


The shipbuilding returns of Lloyd’s Register for 
the quarter ending March 31, which have recently 
been published, show that the tonnage of the 
merchant shipping under construction in great 
Britain and Ireland, namely 372,973, is not only 
27,532 tons less than that in hand at the end of 
the previous quarter, but is 320,841 tons below that 
under construction on March 31, 1931. The 
ships under construction in, British shipyards at 
the end of the first three months of the present 
year numbered 104 ; of these, 75 are steamers, 17 
are motorships, and 12 sailing ships and barges. 
The tonnage under construction abroad on March 
31 last, namely, 924,990, is about 78,000 tons less 
than that in hand on December 31, 1931, and as 
much as 381,062 tons below that under construction 
on March 31, 1931. In Great Britain and Ireland, 
only 25,713 tons of shipping were commenced 
during the past three months, a decrease of 79,071 
tons compared with the total for the December 
quarter. Further, only 35,324 tons of shipping 
were launched in our shipyards, during the quarter 
just completed, as against 70,707 tons during the 
last three months of 1931. Similar figures for 
foreign shipyards give 54,545 tons of shipping 
commenced, and 89,490 tons launched, showing 
declines, as compared with the December, 1931 
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comes, the necessary changes may be made without 





quarter, of 66,153 tons in the tonnage commenced 
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and no less than 141,481 tons in the shipping launched. 
It will be seen that all the figures we have quoted 
above are significant of the widespread stagnation 
in the shipbuilding industry. As regards shipping 
under construction abroad on March 31 last, with 
the exception of Italy, the principal foreign ship- 
building countries all have much reduced totals 
compared with the corresponding figures for March 
31, 1931. The United States had 231,003 tons in 
hand in March, 1931, against 206,703 tons in 
March, 1932; Italy had 174,452 tons a year ago, 
but has 181,821 tons at the present time ; France’s 
total on March 31, 1931, was 232.115 tons and a 
vear later it had fallen to 156,760 tons. Corres- 
ponding figures for Germany are 135,951 tons on 
March 31, of last year and 103,885 tons on March 
31, 1932, and Sweden, 141,305 tons in March, 1931, 
and 98,301 tons on March, 1932. Naturally, the 
total horse-power of the marine engines, either 
under construction or being installed on board 
vessels on March 31 last, namely, 1,490,444, also 


showed a decline, the corresponding total on| 


December 31, 1931, being 1,613,665 h.p., and that 


on March 31, 1931, as much as 2,061,805 h.p. The | 
first-named total of 1,490,444 h.p. was made up of | 


143,924 i.h.p. the figure for reciprocating steam 
engines, 910,360 s.h.p., representing steam turbines, 
and 436,160 i.h.p., the aggregate for oil engines. 
Great Britain and L[reland occupied first place with 
366,534 h.p., Italy was second, with 309,400 h.p., 
France third, with 255,905 h.p., the United States 
fourth, with 249,450 h.p., and Germany fifth, with 
101,290 h.p. All other countries participating in 
the marine-engineering industry contributed less 
than 100,000 h.p. In conclusion, it should be 
pointed out that the tonnage figures quoted above 
are gross tons, and that no account has been taken, 
in the returns, of vessels of less than 100 tons gross, 


THE WORK OF OLIVER HEAVISIDE. 
Tue twenty-third Kelvin Lecture was delivered 
by Dr. W. E. Sumpner at a meeting of the Institu- 


tion of Electrical Engineers on Thursday, April 21, 


the subject being “* The Work of Oliver Heaviside.” 
Before the lecture, the Faraday Medal was pre- 
sented by the President, Captain J. 
to Sir Oliver Lodge, F.R.S. 


The work of Heaviside, said the lecturer, blended | 


the earliest activity of the Institution, telegraphy, 
with the latest, wireless telegraphy and telephony, 
and ranged over the whole of electromagnetic 
theory and practice. It consisted of two main 
parts: The simplification of Maxwell's theory and 
the improvement of mathematical methods for 
use with it; and the design of a transmitting line 
or cable, which would convey electrical signals 
perfectly at high speed. Heaviside expressed his 
ideas clearly both in the English language and in the 
language of mathematics, and was noted for his 
resource in suggesting excellent new words to express 
novel technical qualities. The younger electricians 
of to-day would hardly realise how many words and 
phrases now in standard use originated with him. 
This descriptive power was, in fact, his only support 
in his effort to convince the world that the self 
induction of the line was “the long-distance 
telephoner’s best friend,” for, in dealing with the 
cable position, he laboured under every conceivable 
disadvantage and had to struggle against an 
erroneous belief which was held by the whole of the 
telegraphic profession. In establishing his well- 
known K R law for submarine telegraphy, Kelvin 
had quite justifiably neglected self-induction, but 
as signalling at higher speeds became necessary, 
and as the signals altered from the simple dots and 
dashes of telegraphy to the highly complex signals 
of telephony, this law ceased to apply. Heavi- 
side’s idea of increasing the self-induction of the 
line was utterly opposed to the prevailing notions 
of the time; his method was obscure and _ his 
formule were complex and not readily understood. 
Moreover, the whole industry was in the hands of a 


Government Department, reluctant to try expensive | 


experiments, so that he never had the chance to 
put his theories to the test, though he did suggest 
practical ways of increasing the self-inductance 
of the line several years before they were actually 
tried in France and America. Heaviside’s analysis 
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| was so obscure that had it not been for his powers 
|for making his views clear in simple language, it 
| was doubtful whether the loading coil would have 
been invented during his lifetime. 
It was needless in that Institution to explain the 
loading coil, or to urge its importance. It was 
| sufficient to say that wherever telegraphy was 
| known, the name of Heaviside was held in honour. 
| It would also be hopeless to attempt to discuss his 
mathematics in detail, but it might be pointed out 
| that no other mathematician had striven so hard 
|to make his work simple, short and direct, to avoid 
wandering into side issues, and to refrain from a 
display of mathematical fireworks. He showed 
great care in the choice of symbols and in the 
modes of printing them. His work was an admirable 
example of plain English in mathematical form. 
Important variables were chosen with simple, 
plain shapes, free from curls and thin lines and 
|suitable for compact assembly in a formula. 
Associated constants were grouped as much as 
possible, and were represented by less prominent 
letters. The effect was to make the working clear 
and to reduce to a minimum the number of symbols, 
and also the resultant call on the memory. This 
was the exact opposite of what usually happened 
in technical publications, in spite of the fact that 
there was special need in engineering work to make 
| the mathematics as clear and as simple as possible. 
| Dealing next with Maxwell’s theory as applied 
| to ether free from matter, Dr. Sumpner said that 
| Heaviside had shown that the laws could be arranged 
|in four pairs, connecting four pairs of physical 
quantities, and that each pair showed perfect 
symmetry in regard to electricity and magnetism. 
Three of these pairs—the force-flux law, the law of 
continuity, and the law of energy density—were 
merely descriptive of permanent relations between 
physical quantities, while the fourth, the law of 
cross-cutting, stated how the changes which took 
| place were controlled. The last of these could be 
| expressed in either local-action form or in remote- 
|action and sum-total form, involving the idea of 
action at a distance. Most of the laws of energy in 
sum-total form were due to Kelvin. The principle 
of the localisation of energy was, however, due to 
Maxwell, and formed one of the two important 
| contributions made by him when developing Fara- 
day’s ideas into the electromagnetic theory of 
light. The other new principle was the concept of 
dielectric current. In its magnetic form, the cross- 
cutting law was well known, both in a local-action 
and in a remote-action form, one being the law of 
the dynamo and the other that of the transformer. 
The first gave a local electromagnetic force per 
unit length in terms of the movement at velocity 
| V,, of a local flux density B,,, while the second gave 
a non-localised total electromotive force due to 
the change of a distance flux N,,. The former 
could be expressed as a vector product 
He = [Bm Vm] 
where H, was the electromotive force per unit 
length, and the latter as 
Le Ben 
where L, was the line integral of H, around the 
circuit and S,, was the surface integral of B,, over 
the area bounded by the circuit. Heaviside, by 
taking this circuit infinitesimally small, converted 
the remote-action law to a local-action form, and 
wrote it 
v He) =curl H, Be. 


In the magnetic case there was direct experimental 
evidence for each form of law, but in the electrical 
case the experimental evidence applied only to the 
law in its remote-action form. The corresponding 
local-action law was, however, deducible mathe- 
matically from the remote-action law, and Heavi- 
side was the first to notice that Maxwell had over- 

| looked this fact and had been content to leave his 
| laws in the language of action at a distance. In intro- 
| ducing the second circuital law in local-action form, 
(v Hm] =curl Hm = Be, 

| Heaviside cut out from Maxwell's theory some points 
| which he regarded as non-essential, and arranged 
| all the fundamental electromagnetic laws in pairs, 
each of which showed perfect symmetry in regard 
to electricity and magnetism. He then developed 
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from known mathematical theorems an easily 
workable form of vector algebra, which was parti- 
cularly suitable for use in connection with the 
laws stated above. He did not add anything 
new to Maxwell’s theory or anything really new 
mathematically. What he did was to make thi 
theory so workable that it had the properties of an 
automatic machine. This machine sometimes 
needed the skill of a Heaviside to set it to its task 
and sometimes required the driving power of a 
Heaviside to make it go. All the same, it was 
automatic. One end was fed with a mixture 
of facts and fancies about matter, and from the 
other came results, not as single spies but in batta 
lions. This work on Maxwell’s theory which, though 
always criticised, was always treated with great 
respect, was summed up in a single paper printed 
by the Royal Society in 1892. It was the most 
important and the most ambitious paper Heaviside 
ever wrote. It was fairly safe to say that no one 
yet born had completely understood it. This ob- 
scurity did not arise from the mathematics, since 
these, though having a strong Heaviside flavour, 
were all of standard type and presented no difficulty 
to the professional. It was far otherwise with 
the assumptions underlying the mathematics. 
These involved numerous physical assumptions, 
for the most part outside the range of experimental 
evidence, and so abstruse, and so little recognised, 
that however expressed in words they had to be left 
in such a state that they could be readily misunder- 
stood. The reader must be excused, if he failed 
to follow them. Yet Heaviside was so consistent a 
man that, if his ideas could be definitely interpreted, 
his scheme, modified as found necessary, would 
probably form a firm framework on which permanent 
physical theories could be built. As it stood, how- 
ever, the paper was quoted rarely, if at all. 
Proceeding, Dr. Sumpner said that it was always 
assumed that a wave of light passed from a star 
to the earth without changing its character on the 
journey. Heaviside’s problem, in designing a tele- 
graph cable to transmit signals perfectly at high 
speed, was to find the conditions which the trans- 
mitting line and receiving apparatus had to fulfil 
in order that a pulse of potential applied at one 
end of the line would, in spite of the interference of 
matter, pass along the line like the pulse in a ray 
of light without leaving a trace of energy behind 
it to interfere with any succeeding pulse. In this 
connection, a large part of his work was devoted 
to the study of reflected waves. His whole object 
was, however, to discover how to avoid such waves, 
since the working speed of telegraphy was limited 
by the fact that reflected waves distorted the signals. 
He showed how to design the transmitting line 
and terminal apparatus so that reflection could be 
prevented, and when a circuit fulfilled the requisite 
conditions he called it ‘‘ distortionless.” His dis 
covery of these conditions and his recognition of 
the fact that they could be approximately secured 
in practice, showed that he had not only a scientific, 
but also a thorough engineering, grip of the cable 
problem. Moreover, he established his theory) 
not by one but by several methods, and worked 
out, not only mathematically but physically, a 
very large number of cases. It was this that made 
it difficult to give any simple account of his work. 
but that he did regard the cable problem as com- 
parable with that of pulse of light is clear from his 
writings.* He pointed out more than once that 
the series and shunt resistances of the transmitting 
line absorbed energy from the advancing wave. 
that they affected the electric and magnetic energies 
in different ways and that, unless certain conditions 
held between the various inductive and resistanct 
constants of the line, some of the Faraday tubes 
would be reversed and reflected waves would b« 
set up. These reflected waves could at times b 
very useful as, for instance, in the case of th« 
Heaviside layer, which was suggested by him t: 
explain why radio waves curved round the earth - 
surface. While, in the case of the Heaviside layer, th« 
reflected waves went on, in the case of a telegraph 
signal they first went back and then returned again 
A succession of echoes was, therefore, set up, the 
effect of which was to spread out the dot signal, and. 
if the dash signal was made after too short am 


* See Electromagnetic Theory, vol. i, pages 408 to 410 
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interval, the corresponding pulse which, like that 
of the dot, was greatly attenuated at first, would 
have its early portion overwhelmed by the rear 
part of the dot pulse, so that the two would be 
hopelessly mixed up. If, however, reflections could 
be prevented, it did not matter how complicated 





ENGINEERING. 








mathematics, only about reading off the answer. 
He tried in all sorts of ways to do this, and, though 
no doubt he had his failures, he soon found out how 
to interpret his operator, so that in some cases, 
in which the solutions were already known, he 
obtained the right results. He thus arrived at a 
rule by which he could get a definite result in 





BOILER EXPLOSION 


INQUIRIES. 
Ln accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 
Explosion of a Water-Tube Boiler.—The accident to a 





the signal was. Each ordinate of the wave could 


be regarded as an independent pulse travelling | every case. 
along the line without interfering with its neighbour | in connection with similar problems, or with the 


and without leaving any trace of its passage. 
Heaviside realised then 


that what he had to 
consider was not the behaviour of a complex wave, | 


but that of a single pulse advancing over a dead 


smooth sea. 
mathematics which would enable him 


To do this he invented a form of 
to ride on} 


the front of this wave and te study what happened 


to it when it met obstacles. 
in what occurred at the wave front. 
attention to the rest of the wave. To find out what 


His sole interest was 
He paid no 


happened to a pulse, he had first to express it in 


mathematical language and then to deal with it. 
For the first purpose he used his unit-function and 
for the second his operator method. The two were 
really quite separate, one being wanted to formulate 
the problem and the other to solve it. Heaviside 
dealt with each of them in a way which showed 
his resource and also his attitude towards mathe- 
matics. He held that the most convincing of all 
proofs of a method was the verification of the results 
predicted by it ; that there were ways other than the 
mathematical of proving things, and that sometimes 
the other ways could be used in purely mathematical 
regions. In particular, since mathematics could 
often be used to deduce from known physical results 
other results not yet established, it must at times 
be possible to use the physics of two sets of known 
results to prove the strength of a mathematical 
chain connecting them. He frequently used physical 
arguments to establish mathematical results. He 
said that physics was above mathematics and that 
the slave must be trained to work to suit the con- 
venience of the master. Heaviside was never 
popular with mathematicians. 

Though it was easy to represent by a curve a 
pulse having a strength P for certain values of the 
variable z and having a strength zero for all other 
values of z, it was not easy to find a mathematical 
formula for it. He therefore assumed the existence 
of a unit function H(z) which was to be unity when- 





These results proved to be consistent 


| same problem in various forms. He proved nothing. 
He simply made sure he was right. He always had 
a definite object in view, and he worked steadily 
on until he had achieved it. With him the formula 
was the beginning, not the end, of the solution. 
He went to great labour with arithmetic to grip the 
meaning of his formula, and used every physical 
argument he could think of to realise its application. 
His solutions were reached more by physics than by 
mathematics. The most extraordinary fact about 
the operator method was that it was an abstruse 
form of analysis, which might have been expected 
to attract the mathematician and to repel the 
technical man. Yet it was in technical publications 
that appreciations of Heaviside’s work were found. 
This work always aimed at useful results which 
attracted the engineer and deflected the attention 
of both the physicist and the mathematician. 

Dr. Sumpner brought his lecture to a close by 
rema.king that Heaviside’s work could be sum- 
marised in four conclusions, three of which were 
not likely to be disputed, while the fourth was from 
its nature very debatable and would certainly 
not be generally admitted. In the first place his 
analysis was always simple, clear, direct and com- 


| 
| 


Ss 





pact. His writings, however, did not exhibit the 
orderly arrangement of a text book. When he 


was engaged on pure theory he could hardly get 
through a page without wandering off into some 
application to physics involving more or less debat- 
able assumptions about matter. He did not trouble 
to assemble his results. He used his operator 
throughout his work, but did not anywhere give a 
complete definition of it. His writings were often 
called obscure. This was true in two important 
respects. His efforts to explain things stopped 
with himself, and he never seemed to imagine that 
what was clear to himself could be other than clear 
to his readers. He did not explain, but merely 


| ° Py 
| Showed how to work a method and claimed that it 





ever z was positive and zero whenever z was negative. | Jed to correct results. 


A stationary pulse of strength P and base a could | 
If the | 


then at x and |} 


then be expressed as P[ H(z) H(z 
pulse was moving with a velocity +, 
time / 


a)|. 


and by substitution 


P[H (2 — vt a) — H(x vt) 


As regards electromagnetic theory, Heaviside’s 
work was to simplify its basis and to develop a 
mathematical machine for use with it. 
| applied to physical problems in a way which aroused 
|the admiration of leaders of electrical science. 
No greater service could be rendered to any theory 
than to put its fundamental points in the clearest 


represented the true value of the pulse whatever the | and most workable form. This function Heaviside 


values of x or t. 


considerations that such a function or operator must | well’s theory. 


Heaviside argued from physical | fulfilled so well that he had fixed his mark on Max- 


His work on the cable problem did 


exist, and he could see that it must have certain|a great deal more than lead to the theory of the 


simple properties and that he could use it. He did | loading coil. 


not know, and did not even try to find out, what it 
was. It could, however, be shown to be an infinite 
series of a most complicated kind. The pulse to which 
the operator was applied could be a constant, 
but in general it changed in an arbitrary fashion 
over a range of the variable, so that it had to be 
represented by a Fourier series also containing an 
infinite number of terms. The operator, whether 
simple or complicated, was always expanded by 
Heaviside into an infinite series of terms. He thus 
had to deal with the product of three infinite series. 
He ignored the risks, upon which the mathematician 
insisted, of multiplying such series together. 
Heaviside’s problem, however formidable in 
appearance, was much the same as an engineer had 
to face in everyday life. There were multitudinous 
things an engineer did not know about the structure 
of, say, steel, but, to begin with, he did not try to 
find out all about steel. He simply tested it to dis- 
cover some of its properties, learnt from experience 
th it he could rely on those properties, and designed 
his engines and structures accordingly. The result 
Was satisfactory to himself and to the world at large. 
Heaviside, having reached an exact mathematical 
representation of his problem, regarded it as being 
in some way an equally precise statement of the 
answer to be found. He no longer worried over the 


It showed that ordinary telegraphy 


| was only a special form of directed wave telegraphy 





and that Heaviside was the first radio-telegraphist. 
While his analysis of Maxwell’s theory was of a 
standard type, in dealing with the cable problem, 
he threw over all conventional forms of mathe- | 
matics. There he was a rough rider exploring new 
country, not a maker or mere user of railways. His 
work must be judged not by the difficulty of follow- 
ing in his tracks, but by the news he brought back. 


The debatable conclusion was that if mathemati- 
cians ever consumed as much as | per cent. of the | 
time they had spent on the work of Fourier on that | 
of Heaviside they would discover many things that 
would astonish them. They might not admit that 
Heaviside was a second Fourier. ‘This much, at lest, | 
was certain. In his search for a solution of a definite 
problem Heaviside explored new ground and turned 
up many by-products to which he paid no attention. 
The result was that his writings were scattered over 
with what might be called diamonds in the rough, | 
and, as mathematicians did not appreciate diamonds 
until they were thoroughly worked up, many years 
might pass before these by-products were admitted | 
to their museum. Sooner or later however, this | 
work would be done, and it would then be clear | 
that the reputation of Heaviside, great as it was, | 
would become greater as time went on. 
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boiler at the works of Messrs. Cleveland Products 
Company, Limited, Middlesbrough on November 29, 
1930, which forms the subject of Report No. 3125, 
was entirely due to the neglect of the elementary duty 
on the part of the firemen to regularly blow through the 
water gauges and see that they were kept in good 
condition. The failure to do this resulted in the boiler 
running short of water. The tubes became overheated, 
some of them were forced out of the tube plate and 
the tube plate was distorted. The boiler was a 
Woodeson water-tube boiler which, though 19 years 
old, had been re-tubed in 1929. It was worked at 
a pressure of 120 lb. per square inch, and supplied 
steam for the manufacture of glue, edible fats, bone 
meal, &c. Two gauge glasses were fitted to the upper 
back steam and water drum, but they were about 23 ft. 
above the floor level, and the glasses had been allowed 
to become coated internally with scale. The Ocean 
Accident and Guarantee Corporation, Limited, with 
which the boiler was insured, had requested that a high 
and low water alarm should be fitted, and the gauges 
have since been placed in a better position. No 
engineer was employed by the firm, and there appears 
to have been little supervision of the firemen. In view 
of this, the Engineer Surveyor-in-Chief says “It is 
incumbent upon the owners of steam boilers to see that 
the safe working is supervised by someone thoroughly 
conversant with what is necessary to maintain that 
condition.” 

Explosion of Marine Boiler—Five recent reports 
deal with accidents in small steam vessels fitted with 
the ordinary cylindrical return-tube marine type of 
boiler. All of the accidents occurred in boilers of 
considerable age and were due to wastage of the plates 
of combustion chambers and furnaces. A_ typical 
case of such an accident is that of the 8.8. Wexfordian 
built in 1906, a small coasting vessel of 602 tons fitted 
with one boiler. On a voyage from Wexford to 
Birkenhead, the water level in the gauge glass fell 
abnormally, the feed pumps proved of little avail 
and fires had to be drawn. Subsequently the engi- 
neer entered the furnaces and found a small hole 
at the lower part of the neck of one of them where 
|the furnace was riveted to the combustion cham- 
ber. Another vessel of the same company being in 
the vicinity, the Wexfordian was towed into Birken- 
head, and further inspection showed that the hole 
referred to was adjacent to a welded repair made in 
| February, 1930, months before the accident. The 
| defect was made good by electrically welding the 
|furnace for about 18 in. circumferentially. Though 
welding is extensively used for such repairs, the report 
calls attention to the need for considerable care being 
|taken to clear away defective metal, and the com- 
pleted work should always be well hammer tested while 
| under hydraulic test. 








‘THE REMOVAL OF SCALE FROM 
WATER SPACES, 


Ix the laboratory of Messrs. Mirr'ees, Bickerton and 
| Day, Limited, Stockport, research into the problem of 
scale removal has been conducted for some years, the 
object being to find a rapid and safe method of cleaning 
out the water spaces of Diesel engines. As the result, a 
substance, known as “* Mirrlees Inhibitor,”’ is now being 
placed on the market. This consists of a dry powder, 
which, when added to hydrochloric acid in the correct 
proportion, greatly reduces the action of the acid on 
the metal, whilst only slightly affecting its action on 
the scale. To determine the effect of the addition of 
different proportions of the inhibitor, and also to 
examine the effect of acid concentration on the reaction 
taking place between the solution and the scale and 
the metal, a series of experiments have been carried 
out in the Mirrlees Laboratory. The results, particu- 


|lars of which are given below, illustrate graphically 


the effects of the addition of the inhibitor and of 
varying the strength of the acid. The method adopted 
for making approximate quantitative determinations 
of the chemical reactions involved, was to take small 
pieces of metal and of limestone, practically identical 
in size and shape, and to immerse them in the various 
acid solutions for a definite period, half-an-hour in the 
case of limestone, and 48 hours in the case of steel or 


| cast-iron, and then to determine the loss in weight. 
| Limestone was taken as being roughly representative 
| of the majority of scales which are deposited by water. 


In the case of all the experiments carried out, com- 
mercial hydrochloric acid, of 1-116 s.g., was used. 

Fig. 1, on page 494, illustrates the effect of adding the 
Mirrlees Inhibitor to a 10 per cent. hydrochloric acid 
solution. The rate of reaction is taken as being 100 





a 


per cent. when the acid contains no inhibitor. It will 
be readily seen that the addition of 1 per cent. to the 
solution greatly reduces the action of the acid on the 
cast-iron whilst only slightly modifying its action on 
limestone. The graph given in Fig. 2, illustrates the 
effect of varying strengths of acid solutions upon cast- 
iron. 

The rates of reaction, as shown by the loss in 
weight of the cast-iron specimens, are plotted as 
ordinates, while the percentage strengths of the acid 
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Fig.4. EFFECT OF STRENGTH OF SOLUTION 
ON THE REACTION OF HYDROCHLORIC 
ACID SOLUTION & STEEL. 
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as abscisse; | gm. of inhibitor 
10 gm. of acid. As mentioned 
above, the cast-iron specimens were immersed in the 
solutions for 48 hours. It will noted that when 
more than 57 per cent. of acid is present in the solution 
the effect of the inhibitor uncertain. The 
results of a similar experiment, using limestone, are 
given in Fig. 3. This shows that the removal of lime- 
stone increases rapidly, with increase of acid in the 
solution, up to about 40 per cent. The specimens of 
limestone remained in the solution for half-an-hour. 
it will be noted that the inhibitor has comparatively 
little effect on the reaction. Fig. 4 demonstrates that 
the rate of reaction of acid solutions on steel increases 
rapidly with the quantity of acid in the solution. It 
will be obvious that the retarding action of the inhibitor 
very marked in the case of steel. The effect of 
acid on mild steel well illustrated Fig. 5. The 


solutions are given 
was added for each 


be 


becomes 


18 


is 


in 


, aluminium"alloys is extremely vigorous. 
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two pieces of bright bar shown were immersed in 
hydrochloric acid solution for 48 hours. 
‘A’ is very much corroded and has holes right through 
the core. Sample “ B’’ was immersed in a similar 
acid solution but with the addition of inhibitor. It 
will be seen that in this case the acid has had very little 
effect. 

Turning now to the aluminium alloys, 


it will be 


agreed that these fall into a somewhat special category, | 
as the action of hydrochloric acid on the ordinary | 
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2. EFFECT OF STRENGTH OF SOLUTION 
ON THE REACTION OF HYDROCHLORIC 
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Fia. 6. EFFECT OF STRENGTH OF SOLUTION 
ON THE REACTION OF HYDROCHLORIC 
ACID SOLUTION & ALUMINIUM ALLOY. 
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Nevertheless, 
some experiments were conducted on an alloy of the 
2L5 type, having the following approximate compo- 
sition :—-zinc,,11 per cent. to 13 per cent. ; and copper, 
2 percent. to 5 percent. ; the remainder being aluminium. 
The effects of varving strengths of acid solutions upon 
the alloy are illustrated in Fig. 6. It will be noted 


| that the rate of reaction increases enormously with the 


progressive increase in the strength of the acid. With 
solution strengths of over about 20 per cent., the rate 
of reaction between the acid and the aluminium alloy 
becomes comparable with the action of the acid on 
limestone, so that it would be quite impossible to use 
acid of this strength for removing scale from aluminium 
containers. The effect of adding the inhibitor to a 





10 per cent. acid solution is shown in Fig. 7, from | 


which it will be gathered that the addition of 1 per 
cent. of the inhibitor to the acid solution approximately 
halves the rate of reaction. 

From the foregoing remarks it may be concluded 
that if a container is composed completely of brass, 


bronze, gun-metal, copper or tin, no precaution is | Industrial Psychology, on Wednesdays, Mey 4, 


necessary and plain hydrochloric acid, of moderate 
strength, can be used with safety for removing scale 
of a limestone nature. When, however, the container, 
or any part of it, is of steel or cast-iron, it is very desir- 
able to add the inhibitor to reduce to within safe limits 
the action of the acid on the metal. 


the 
Sample 


inhibitor recommended by Messrs. Mirrlees 
one part by weight to every ten parts by weight 
hydrochloric acid. The scale can be more rapid 
removed by bringing the strength of the acid solut 
up to about 40 per cent. or 50 per cent. If, howe 
the amount of scale is small, and ample time is availa! 

it is probably more economical to use a weaker solution, 
say 10 percent. For removing the scale from containers 
made of the normal alloys of aluminium, the strength 
of the acid solution should never exceed 10 per cent., 


Fia.3. EFFECT OF STRENGTH OF SOLUTION 
ON THE REACTION OF HYDROCHLORIC 
ACID SOLUTION & LIMESTONE. 
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Fia.7. EFFECT OF INHIBITOR ON THE 
: REACTION OF 10% HYDROCHLORIC ACID 
SOLUTION & ALUMINIUM ALLOY. 
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and should only be used for a very short period. The 
addition of 1 per cent. of the inhibitor only reduces 
the action by about 50 per cent. 


British AIRWAYS IN 1931.—Statistics recently 
published show that, during the twelve months ending 
December 31, 1931, the aircraft of Imperial Airways 
Limited, flew a total of 1,510,867 miles, and carried 
30,581 passengers and 1,664,970 Ib. of mails and freight. 


PuBLic versus Private Etectrriciry Suprry.—tThe 
gradual abandonment of private plant, electrical and 
otherwise, in favour of a power supply from the public 
mains, is illustrated in a statement issued by the Incor 
porated Association of Electric Power Companies. Fro 
this it appears that during 1931, twelve of the power 
companies constituting the Association added 88,910 h.p 
to their mains from this cause alone. Of this, 42,024 h.p. 
represented conversion from privately-owned electrical 
plant and 46,886 h.p. a change-over from steam or 
internal-combustion engines. 


-Three 


LectuREs ON BvustNess RaATIONALISATION. 
public lectures on “ Psychological and Social Factors | 
Business Rationalisation ” will be delivered by Dr. C. 5. 
Myers, F.R.S., principal of the National Institute “ 
ll an 
18, at 5.30 p.m., at the London School of Economics and 
Political Science, Houghton-street, Aldwych, W.C.2. 

he lectures have been arranged by the National Institut« 
of Industrial Psychology, under the Heath Clark bequest, 
and deal with the significance, dangers and advantages 
of rationalisation. Admission is free, and no tickets a! 


The addition of | required. 
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THE BUILDING RESEARCH BOARD. 


Tue Report* of the Building Research Board for the 
year 1930, which was recently published is, as is the 
usual practice, prefaced by a brief report, to the 
Department of Scientific and Industrial Research, 
signed by Sir George Humphreys, the chairman. The 
detailed account of the work carried out during the 
year is, however, contained in the main Report of 
the Director, Dr. R. E. Stradling, which reveals 
steady progress in all phases of the work of the Board. 
Research work is continually extending, while the 
building industry is making full use of the facilities 
afforded for the solution of problems through inquiries, 
which numbered over 1,000 in the year 1930. Co- 
operative research work is in progress on cast concrete 
products and on greystone lime. These investigations 
were initiated at the request of the Cast (oncrete 
Products Association, and the Greystone Lime Burners’ 
Association, respectively. Collaboration with the 
Institution of Heating and Ventilating Engineers is 
also being developed, in connection with problems of 
heating and ventilation, while assistance was afforded 
by the Board to the British Standards Institution in 
the preparation of standard specifications for building 
materials. In dealing with some of the more impor- 
tant activities of the Board, it will be convenient to 
group these under sub-headings covering the general 
subject. 

Weathering.—One of the characteristics important 
in building materials is resistance to the action of 
weather. In the last annual report (see ENGINEERING, 
vol. cxxx, page 670), the basic principles of the move- 
ment of moisture in building materials were discussed. 
The moisture held in suspension in a porous material 
provided it is not so great in quantity as to cause 
saturation, is, owing to the effect of surface tension, 
subjected to a negative hydrostatic pressure. This 
varies with the amount of moisture present, but to an 
extent which is not yet known. A knowledge of the 
variation of this pressure deficiency with the moisture 
content would be an important step towards the 
development of laws relating to the movement of mois- 
ture in a porous material, and would afford the means 
of deducing the characteristics of its structure. Much 
preliminary work has been undertaken to discover the 
best means of attacking the problem. Unfortunately 
all the existing methods of dealing with the measure- 
ment of this pressure deficiency are limited in the range 
of their application. The pressure deficiency may vary 
from zero at the saturation point to a large value at 
low moisture content. A simple method of dealing 
with the matter, with a test of universal application 
cannot therefore be expected. Four methods have 
been tried, viz, the direct method ; the vapour pressure 
method; the osmotic pressure method; and a com- 
parative method. With the direct method the extrac- 
tion of water from a saturated stone is effected by the 
creation of a negative hydrostatic pressure. Unfor- 
tunately this process is limited in application to the 
extent that the suction applied must not be so great 
as to cause the entry of air into the larger pores. The use 
of this means is thus confined to cases where the mois- 
ture content is close to the saturation value. On the 
other hand the vapour pressure method can only be 
applied when the stone is nearly dry, the range being 
from 0 per cent. to 12 per cent. of saturation. An 
osmotic pressure method is being investigated, and it 
is hoped, by using various solutions of known osmotic 
pressures, to cover the entire range of moisture con- 
tents. Much preliminary work remains to be done 
before the process can be applied. In the meantime, 
the comparative method affords the best means of 
obtaining results. In this case specimens of dissimilar 
stones are wetted and held in contact, by being tied 
together. They are then submitted to a saturated 
atmosphere and, after a state of equilibrium in dis- 
tribution of water is attained, the amount of water in 
each is determined. The initial water contents is then 
changed and the tests repeated to enable the collection 
of data for the construction of a graph showing the 


relative saturations of the two stones over the entire 
range of moisture contents. If the properties of the 
one specimen are known, this method affords the 


required information for any other tested with it. 


In connection with chemical attack on building 
materials, the degree of attack of sulphur gases upon 
lim« stone was found to be affected by the conditions 
of conducting the test. It has been found that the 
Telative attack bears a close relation to the observed 
Weathering properties when conditions are such that 
considerable condensation can occur; hence it has 
been ne essary to investigate the condensation of 
moisture under controlled conditions. The results 
So lar seem to show that the rate of accumulation of 
moisture by repeated condensations varies with different 
types of limestone. The weathering of building stones 
18 so largely due to acid sulphur gases in the atmosphere 

*Report of the Building Research Board, with the Report 
of the Director of Building Research for the Year 1930: 
H.M. Stationery Office. 


[Price 2s. 6d. net.] 
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that this work is of vital importance. Matters are 
likely to be improved in this direction by recent work on 
the elimination of sulphur gases from power-station 
fumes, but there remains to be considered the counter- 
acting of the effects of what may be regarded as the 
normal atmosphere of a town. 

Washing stonework is stated to be a very useful 
means of preventing decay. When regular washing, 
started early in the life of a building, is resorted to, 
by means of fire hoses, the results are good. When 
very dirty the steam cleaning process is recommended 
for stone buildings. Fine sprays always prove more 
effective in cleaning than solid jets of water, and 
incidentally have the advantage that the cost of the 
water used is lower. In some cases with Portland 
stone, brown colorisations appear on washing, which 
can be removed by further washing. A most important 
matter in regard to the cleaning of buildings is that 
no caustic alkali or other deleterious chemical should 
be used. 

Recently, attention has been drawn to a number of 
cases of unusually rapid decay of Portland stone in 
newly-erected buildings. In each case the decay was 
found to be due to the presence of chlorides, probably 
following exposure to sea water. This conclusion 
is contrary to experience with such buildings as Rufus 
Castle on the coast of the Isle of Portland, which must, 
in the course of centuries, have absorbed a certain 
amount of chloride. It is accordingly suggested that 
decay is only caused by sea salts when in a polluted 
atmosphere. The subject is under experimental 
investigation. One marked source of failure of stone 
is shown by the development of efflorescences of soluble 
salts on the faces. These salts, besides being unsightly, 
cause considerable damage. In a number of cases the 
origin of the salts causing the action was found in the 
brick backing. 

Materials.—In connection with the laying of wood 
floor blocks on concrete, a number of tests were made 
of the adhesion between wood blocks and concrete 
blocks. Considerable difficulty was experienced in 
making joints sufficiently uniform to yield test results 
of any value, and it was found necessary to adhere 
rigidly to a set procedure to obtain satisfactory results. 
This consisted in dipping the underside of the wood 
block into the molten adhesive, which was kept at a 
uniform temperature in a metal bath placed in an oven. 
The block was then pressed upon the primed surface 
of the concrete block. The strength of the joints was 
then determined at a definite temperature (20 deg. C.) 
by means of a tensile testing machine specially adapted 
to the purpose. Although every precaution was 
taken, unexpected irregularities were frequently found. 
It was, therefore, necessary to test a great number 
of joints to obtain a reliable average value. Moisture 
in either the wood or the concrete affected the adhesive 
properties of the jointing materials. Air films also 
caused a reduction in the strength of these joints. 
The work is still in progress, but it is possible to give 
some of the conclusions so far reached. With wood 
to wood joints thin films of adhesive tend to give 
irregular results and low strengths. Stronger joints 
are obtained with adhesives having higher softening 
temperatures. With coal-tar pitches, high working 
temperatures cause irregular results to be obtained 
for the joints, and the strengths are very erratic. Those 
adhesives which do not suffer much loss on heating, 
give the most consistent results. In general, the 
strength attained in a wood to concrete joint is less 
than in one made between wood and wood. The 
strength obtained with the adhesives having higher 
softening points is again higher. The best tempera- 
ture for general working has been found to be 120 deg. C. 
Bitumen emulsions which give thin films produce 
joints of low strength. In some cases the joints are 
reduced in strength by the preliminary priming of 
the concrete surface. Air films and pockets, caused 
when sliding the wood blocks into position, seem to be 
responsible for most of the abnormally low results 
obtained. Working temperature affects the results 
in different ways. With bitumens giving a small loss 
on heating the higher the temperature, the stronger is 
the joint. On the other hand, when coal-tar pitches 
are used, high temperatures cause particularly erratic 
results, due to the hardening of the adhesive, through 
the loss of volatile constituents. 

Cement affords the experimenter an extensive field 
of investigation. A special furnace, as well as other 
equipment, has been installed at the Building Research 
Station for the purpose of investigating many matters 
connected with the preparation of cement, its subse- 
quent treatment and its application. Much of this work 
has just been started but some deductions are possible 
from the preliminary investigations. In the case of some 
rapid-hardening cements stored in sealed vessels, the 
amount of calcium hydroxide present changes markedly 
with the time of storage, while no such change was 
found with other cements of the normal or rapid- 
hardening type. In the cases in which this change 
| occurred, the initial value was high but, after storage, 
' become more normal. Some spontaneous change is 
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suspected and is being investigated. Work is also 
being undertaken to elucidate the reactions which 
take place in cement-clinker during aeration. Labora- 
tory studies are also in progress on the resistance of 
Portland cements to sulphate solutions. Already 
large differences in results have been found with 
cements having very similar physical and mechanical 
properties. 

Work on the effect of pozzuolanas on the free lime 
contents of cements and mortars, and on the resulting 
tensile strengths, has been carried through to a fairly 
complete stage. A pozzuolana can be produced by the 
burning of suitable clays at temperatures between 
550 deg. C. and 800 deg. C., depending on the nature of 
the material. The yellow shale and red shale found in 
the bings, or waste dumps, of the Scottish shale oil 
industry, have now been established by test to provide 
excellent pozzuolanas when ground. Extended tests 
with mixtures of Portland cement and pozzuolana in 
association with three times their aggregate weight 
of sand, show that the substitution by pozzuolana of 
20 per cent. of the cement leads to an increased, or at 
the worst an unchanged, tensile strength at seven days. 
When the proportion of substitution of cement was 
raised to 40 per cent., the strength showed a reduction 
at seven days, but little change at 28 days. Similar 
results to the last-mentioned were obtained with 60 
per cent. replacement of the cement. At greater ages 
the strengths were always either unchanged, or better. 
With lime mortars, the effect of replacing a proportion 
of the lime by pozzuolana is to increase the strength 
considerably. 

The slates used for roofing purposes can be selected 
on the basis of weathering properties, the characteristic 
of predominant importance. Chemical tests show that 
the presence of carbonates is the factor which deter- 
mines the quality of a slate, but chemical analysis 
does not afford a good index because the mode of decay 
is influenced, not by the amount of carbonate present, 
but by that part which is readily reached by the 
various weathering agents. Powdered slate tested 
in acid, gives no more than a measure of the total 
carbonate contents present, and is of little significance, 
but similar work with strips of slate is a very useful 
guide to weathering characteristics. 

In connection with paint investigations, it is pointed 
out that on application to fresh plaster and Portland 
cement, it has often been found that oil-paint films 
undergo a form of attack, which ultimately leads to 
their destruction. This action is essentially due to 
saponification of the oil. It has now been shown that 
free lime alone has little, if any, effect, but where such 
free lime exists, in association with salts of sodium and 
potassium, the action is very rapid, particularly if 
damp. Another trouble arises from the bulging of 
lime-plaster or cement-rendering on brick walls, which 
eventually leads to the breaking away of the covering. 
In such cases crystals of magnesium sulphate are 
found between the plaster and the wall. Careful 
examination affords the explanation for this situation 
being the seat of the trouble. Lime, it seems, passes 
into the brick as the plaster is applied, and reacts 
upon the magnesium sulphate present, precipitating 
magnesium hydroxide in the pores of the brick. When 
the plastered wall dries out, magnesium sulphate in 
solution is drawn from the body of the bricks and 
concentrates behind the plaster, until finally crystal- 
lisation occurs and the plaster and a thin shell of brick 
are forced away from the wall. 

During recent years, the British Non-Ferrous Metals 
Research Association has developed certain ternary 
alloys of lead for service in the sheathing of electric 
cables. These were produced to overcome the low resist- 
ance to fatigue, which accompanied alternating stresses. 
Two alloys, one containing cadmium and antimony, 
and the other cadmium and tin, have high resistance 
to fatigue and are now used in covering electric cables. 
A study of their properties in association with the 
requirements for water pipes in buildings is now being 
undertaken to see if their employment in place of 
lead would prove advantageous. 

Strength of Materials.—An attempt has been made 
to estimate the ultimate values of the creep of concrete. 
In order to make this estimation as accurate as possible, 
it has been necessary to derive an equation which ex- 
presses the relation between creep and time under 
load. In order to visualise the bases of the equation 
finally selected, it is necessary to imagine concrete as 
composed of two distinct constituents, one of which 
flows under load, but at a rate changing with the time, 
and the other, which is rigid, does not flow under load, 
and undergoes elastic changes only. With these 
factors in mind, the evaluation of the effects is possible 
in a way which permits their comparison with the 
results obtained in test. Measurements of the creep 
of reinforced columns have been made for eighteen 
months, and tests have been commenced to find the 
changes in stress and the deflection. This work is 
still in progress. 

A programme of tests for rapid-hardening cements 
has been drawn up in co-operation with the Technical 
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Committee on Cement of the British Standards Institu- | 
tion. The tests adopted should not only prove an index | 


to the characteristics of the material in practical appli 
cation, but should enable an estimate to be made of 
how far the strength of a concrete is determined by the 


strength of its mortar, and also show the influence of | 


grading the sand. All, or nearly all, the conditions of 
storage of cement have now been studied to determine 
their effect on the ultimate characteristics of the 
conerete made. The general conclusion arrived at in 
this test work, is that storage is equivalent to a slow 
aeration. The second part of the investigation was 
undertaken to find the effect of aeration on the rapidity 
of hardening of cements. Four types of containers 
were used in the tests, viz., jute sacks, four-ply paper 
sacks, wooden kegs, and metal drums. 
ture conditions of storage were normal, cold 

10 deg. C.) and oven (at 70 deg. C.). For all 
types of cement and all containers, except metal drums, 


the loss on ignition increases as a result of storage. | 


An aluminous cement frequently shows a gain, and 


not a loss, on ignition, due to oxidation of ferrous | 
of | 


iron. There is no doubt that the ultimate effect 
storage is not so much a deterioration of the strength 
developed in the concrete, as a change in the rate of 
attaining that strength. 


During the process of setting and hardening, there | 


is an appreciable rise in temperature in cement motar 
and concrete. 


material, and also change the distribution and intensity 
of the stresses. Information is, therefore, necessary on 
this subject and this work has been undertaken at the 
Building Research Station. The points so far estab 


lished are that the maximum temperature is attained | 


about 4 ft. below the radiating surface, and the nature 
of this surface has a marked influence. Water used 
in gauging affects the heat given out during setting, 
which increases with the water content to a maximum 
and then falls away. Generally, with neat Portland 


cements, the maximum occurs with about 25 per cent. | 


of mixing water. The temperature time curve varies 
with the degree of aeration, and sometimes different 
batches of the cement marketed as the same brand, 
are quite different in their temperature action. 

Among tbe important uses to which concrete is put, 
many applications involve exposure to the action of 
sea-water. Specimens located in synthetic or natural 
sea-water are under test at the Building Research Station 
and Sheerness Dockyard. The early examination showed 
no marked changes from the original condition of the 
specimen piles, but some action was discernible in the 
synthetic sea water, which is of three times the normal 
strength. After a year, no serious alteration was visible. 
Certain mixes showed incrustations near the bottom, 
with deposits consisting chiefly of calcium and mag 
nesium carbonates. These effects are absent in mixes 
in which part of the aggregate was replaced by a 
pozzuolana, The most serious changes occur in the 
leanest mixes of an aluminous cement, though the 
richer mixes behaved similarly to other cements. 


INSTITUTION oF ENGINEERS A dinner 
the forty-eighth anniversary of the founda 
Junior Institution of Engineers is being held 


Hotel Metropole, London, 8.W.1 
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ANADA.—-The Ontario 
(iovernment and municipalities have for many years 
been spending about 9,000,000/, annually on the improve- 
of highways The system of first-class provincial 
highways maintained by the Ontario Government now 
2,438 miles of main roads, 828 miles of which 
cement conerete, and 214 miles of asphaltic 
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concrete 


Comaeinep Tecunicat INsrrrution Centre tin Buenos 
\IRES The various British and transport 
institutions, with recognised in Argentina, 
have combined to maintain a common official centre at 
Calle 1236, Buenos Aires 

covers the Aires Association of 
f Civil Engineers, the River Plate 
Institution of Mechanical Engineers, 
Local Centre of the Institution of 
the South American Centre of the Institution of Loco 
motive Engineers, the Seuth American Branch of the 
Institution of Railway Signal Engineers, the Argentine 
wd River Plate Centre of the Institute of Transport, 
together with the Association of British Engineers in 
the Argentine Republic. The premises which have been 
secured comprise offices in charge of the general secre- 
tary, Mr. L. Greaven, M.I.Mech.E., and provide a reading 
room, library, and lecture hall Each institution pre- 
serves its own identity and is worked by its own hon 
orary officials, and separate or joint meetings and visits 
can heli desired The arrangement facilitates 
contact and consultation between all classes of British 
engineers, while visiting the parent insti 
tutions are cordially welcomed, and are able in this 
way quickly to get in touch with engineers resident in 
the country. The Centre is also in touch with the British 


engineering 
branches 


The arrangement 
the Institution 
Branch of the 
the Argentine 

Electrical Engineers, 


Sarmiento 
Buenos 


be as 


members of 


Standards Institution, so that its members are kept in- | 


formed of developments in standardisation 


The tempera- | 
(at | 


In large masses the temperature rise | 
may be considerable, and affect the properties of the | 


NOTES ON NEW BOOKS. 


Unpenr the title of The Revised Callendar Steam Tables 
|(1931), Messrs. Edwin Arnold and Company have 
published a set of steam tables prepared on behalf of 
|the British Electrical and Allied Industries Research 
Association, by Dr. H. Moss, of the Imperial College 
lof Science and Technology. The book is published 
in two forms, with a thumb index at 12s. 6d. net, and 
without this at 10s. 6d. net. The tables are based on 
Callendar’s revised equations, which were described 
in a Royal Society paper in 1928. They are intended to 
supersede The Enlarged Callendar Steam Tables which 
were issued in 1924, and they embody the re-determina- 
tions of the saturation temperatures made by Mr. G. 8. 
Callendar and Mr. A. C. Egerton, F.R.S. They agree, 
within the prescribed tolerances, with the Second 
International Steam Table adopted at the Berlin 
conference in 1930. In the low-pressure region the 
tables have been carried down to a vacuum of 29-6 in., 
and in the high-pressure region extend to a pressure 
of 4,000 lb. per square inch. The arrangement is not 
the same as that adopted for The Enlurged Callendar 
Steam Tables, the entries of H — B, which are often ex- 
tremely serviceable, being omitted. To accompany these 
tables the same publishers have issued, at the price 
of 12s. 6d. net, The Revised Heat Drop Tables (1931). 
Dr. Moss has again been responsible for the calcula- 
tions. These tables cover the range from 3,200 Ib. per 
square inch down to a 29-5-in. vacuum. There are 
a series of supplementary tables for exhaust steam 
turbines, the initial pressures tabulated ranging at 
intervals of 1 lb. from 19 Ib. to 14 lb. per square 
inch (abs.). Another series of tables given in the 
opening pages of the collection is intended to facilitate 
conversion from British to metric units. There is some- 
times difficulty in this, since it is a common practice 
abroad to consider a pressure of 1 kg. per square 
centimetre as an atmosphere, whereas it is distinctly 
greater than 760 mm. of mercury. The tables cover 
both of these ** atmospheres.” 


7 pages, entitled Abfluss- 


\ recent pamphlet of 
fiir Ueberfille an 


Untersuchungen und-Berechn ungen 
scharfkantigen Wehren, by Dr. Ing. Chr. Keutner 
(Berlin: Wilhelm Ernst und Sohn. Price 4-20 Marks), 
deals with experiments carried out at the Danzig 
Technische Hochschule to study the distribution of 
velocity and pressure in the nappe over sharp-crested 
weirs. The author defines free-overfall with a free 
and a drowned foot, and with an adhering nappe, and 
from his plotted results, deduces quite a number of 
formule, based on the fundamental formula of Poleni, 
(with an index of 3/2) and traces in his experiments, 
the influence of various factors which cause the index 
to be 1-58 for the aerated jet and 1-42 for the adhering 
nappe. His studies are exhaustive, but are to some 
extent vitiated by the fact that, although he makes an 
attempt to introduce the height of the weir into his 
final formule, he experimented with one height of weir 
only, so that the mathematical analysis in this respect 
based on assumption. For example, he gives as 
his final formule in one case, Q = 2-38 At, 
Q = 0-351 (h/w)'*, where w is the height of weir 
above the bed level. It is obvious that the second 
formula, quite apart from being ‘“ dimensionally ” 
wrong, would give the same discharge over say, a 
| 3 ft. high weir surcharged | ft. as a 9 ft. weir surcharged 
3 ft., which absurd. The author of course, 
| quite aware of this error, but we could wish that he 
| had eliminated it, since the pamphlet as a whole is 
a valuable contribution to hydraulics. In the case 
of a drowned foot, where the * dead water’ under the 
nappe is elevated by the partial vacuum caused by 
the rush of the nappe, this sub-pressure is assumed by 
the author to be independent of the height of the 
weir, and he generalises the relationship between this 
pressure and the head over the crest, as found for 
his particular height of weir. We do not admit that 
this is justified, but nevertheless recommend careful 
consideration of the theories that the author advances, 
especially of an ingenious correlation of the flows 
over sharp-crested and round-crested weirs, based on 
the fact elicited in these experiments, that the nappe 
thickness at the vena contracta (if one may use the 
term in this connection) is, as is theoretically the case, 
equal to 2/3 A. 
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In Michael Faraday and Some of His Contemporaries, 
which has been published by Sir Isaac Pitman and 
Sons, Limited, at the price of 2s. 6d. net, Professor 
William Cramp has reproduced, in book form, the 
substance of a series of talks which he broadcast in 
the period allotted to technical schools during February 
and March of last year. Beginning with the position 
of scientific investigation in 1800, he writes informa- 
tively and with a note of human interest of the work 
of Priestley, Cavendish and Lavoisier, and then passes 
on by natural stages to Davy, to Faraday himself, and 
to Ampere, to whose work he pays a tribute which is 


or | 
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as deserved as it is unusual. Next the birth of the 
dynamo and transformer are enlarged upon, and 
something is said about Faraday’s electro-chemical 
work. In the concluding chapter, the training, oppor- 
tunities, characters and personalities of Faraday and 
his contemporaries, including Maxwell, Kelvin and 
others, are compared with the object of finding some 
common factors to which their success may be attri- 
buted. In this, Professor Cramp is hardly successful, 
unless the conclusion that a wife and children are 
handicaps to the highest scientific attainment may be 
claimed as such. We may, perhaps, remind him, 
however, that both Bacon and Kipling had already 
made this discovery and given it a much more general 
application, while, as he himself shows, it is a rule 
to which there are notable exceptions. The book, in 
spite of its author’s apologies, is interestingly written, 
and it has not been forgotten that a good way of 
creating interest about facts, is to give information 
about persons. 

In Deep Bore Surveys and Problems (McGraw-Hill 
Publishing Company, Limited, London ; price 21s. net.) 
Mr. M. H. Haddock traces the evolution of modern bore- 
hole surveying devices and deals with many problems 
relevant to strata location and orientation. A wide 
field of investigation has been covered, since most of the 
world’s deep borehole projects are outside the British 
Empire. In particular, the author has incorporated 
much valuable information relative to the oil-field 
investigations centred about Oklahoma and the Gulf 
Coast in America, and the Rumanian fields. Since 
deviation of a string of tools may in a limiting case 
extend up to and beyond 60 deg. from the originally 
intended direction, and boreholes are now attempting 
the enormous depth of 10,000 ft. and more, the great 
significance of deflection surveys is obvious. The deep 
borehole which does not deviate from its intended 
direction, as the author points out, is yet to be bored, 
and the amount of trouble, litigation and random 
speculation that could be avoided by a correct know 
ledge of the course of deep boreholes is very great. 
A very complete description of the methods and 
instruments in use in modern borehole surveys is given, 
in each case with ample illustration, and the author is 
to be congratulated on a piece of work which cannot 
fail to be of value to engineers and others interested in 
this difficult problem. 





A recently published book of modest size, entitled 
Turbokompressoren und Turbogeblise ; eine Einfuhrung 
in Arbeitsweise Bau und Berechnung, by Dipl.-Ing. 
Erwin Schulz (Berlin: Julius Springer; price 5-50 
marks), gives a concise yet very clear account of the 
usual theory of turbo-blowers and compressors, together 
with some description of the working and construction 
of these machines. Though consisting only of about 
100 pages, it is something more than a mere summary 
In some few parts of the book one feels that a little 
more explanation of certain points could have been 
inserted with advantage, but in general the abbrevia 
tion does not appear to have led to any obscurity of 
meaning or to have required the omission of any really 
essential material. The style throughout is an excellent 
example of concise writing. The development of the 
subject follows usual lines. An introductory chapter 
summarises the principles of thermodynamics in so 
|far as they apply to the compression of gases. The 
pressure head generated by a rotating impeller is then 
calculated, with reference to the various forms of 
| guide vanes in the rotor and diffuser. Sufficient data 
| are given to allow of the estimation of power losses and 
| efficiency, and the numerical design of a scavenging-air 
blower is worked out as an example. The operating 
characteristics of machines are considered in relation 
to changes in load and speed, throttling, and stability 
in working. Various methods of output-control are 
described and illustrated. Another chapter deals with 
inter-stage coolers, and gives methods for calculating 
the cooling area required. The concluding section 
contains some very interesting descriptions of com 
pressors for special purposes, amongst which ar 
| several machines operating at unusually high pressures 

While the book cannot pretend to rival other larger and 

more detailed volumes, its arrangement and brevit) 

make it very convenient for purposes of reference and 

| calculation. It is, presumably, intended chiefly for 
| the use of students, as a supplement to oral instruction, 
|and would be excellently adapted to this object if it 
were not for the obvious handicap of language. An 
| English translation, with suitable conversion of sy mbols 
and units of measurement, would be likely to meet with 
|@ good reception in this country. 








ComMMERCIAL ConpriTIons IN LoURENGO MARQUES 
of 


A confidential memorandum on the appointment 
| agents and methods of trading in Lourengo Marques has 
| been issued by the Department of Overseas Trade, 59, 

Old Queen-street, London, 8.W.1. Interested Unit 

Kingdom firms may obtain copies of this on applicati 
| to the Department, quoting reference No. C.X. 3782. 
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FUEL PUMP FOR MOTOR 
CARBURETTOR FEED. 


valve. 
Tue positively-operated engine-driven 


ensuring a supply of petrol to the carburettor is | delivery valve to the pipe leading to the carburettor. 
becoming a recognised feature in many types of motor- | As soon as the carburettor bow! is filled, the float in its 


ars, commercial vehicles, &c., and also in other cases | float chamber will shut off the inlet needle valve, and 
where the internal-combustion engine is used as a/ so cause a back pressure on the pump outlet valve. 

source of power. A modern example is the A.C.| This pressure, plus that already given by the spring 
fuel pump illustrated in Figs. 1 to 3 on this page, and on the back of the valve, is sufficient to prevent the 
made by Messrs. The A.C.-Sphinx Sparking Plug Com- 
pany, Limited, Bradford-street, Birmingham. The | pressure of the spring below the diaphragm spindle is 
pump delivers fuel at a constant pressure which is | negatived as the fuel cannot escape from the pump 
controlled by a calibrated spring. The spring prevents! chamber. The diaphragm spindle and lever, in con- 
the pressure from becoming great enough to cause | sequence, remain stationary, though the actuating arm 
carburettor flooding. Prior to starting up, when the car- | continues to rock, the end of the spindle lever being 
burettor float chamber is empty, a large volume of fuel | clear of the shoulder on the actuating arm when the 
is delivered per stroke, the supply to the carburettor diaphragm is at the bottom of its stroke. 


being . : » ; i ; 
eing thereafter automatically regulated in accordance | ment due to the cam is absorbed by the spring at the | 


with the engine’s requirements. As will be seen from | free end of the rocker arm, which keeps the contact end 


Fig. 3 
type. actuated by a lever in contact with a cam on a/ the carburettor requires further fuel and the needle 
revolving shaft. 
lever mechanism is in connection with the crank-case, place, due to the pressure of the spring below the 
the moving parts being lubricated by oil vapour from | spindle, and the free end of the spindle lever comes into 
the case. It is so arranged that it removes acid fumes | engagement with the shoulder on the rocking lever, so 
and water from unventilated crank-cases, and all the | ensuring the down-stroke of the diaphragm. The dia- 
important parts are, therefore, protected by a corrosion- | phragm is of a special fourfold fabric reinforced top and 
resisting coating. bottom by washers, as shown. 

The actuating lever is in two parts—both, of course, Some brief notes may be added on the manufacture 
carried on the same fulcrum. The rocker arm is of | of the pump, which is carried out on mass-production 
the bell-crank type and is furnished, near the fulcrum, | lines by methods which ensure a very high degree of 
the valve spindle abuts. 


Both the valve spindle and | a visit paid to the works. The pump bodies, covers, 


the free end of the rocker arm are seated in caps on| &c., are die-cast in a special alloy, and the main | 


compression springs. The precise object of this | working parts are of alloy steels heat-treated and then 
“trangement is best understood by considering the | protectively coated, as already mentioned. Extensive 
pressure-regulating device. Downward movement of | use is made of jigs in machining, and for many of the 
the valve spindle depresses the diaphragm and creates | operations special machines have been designed. 


agg above it, and fuel from the tank will then | One of these is shown in Fig. 1, the object being to 
r 





glass sediment bowl at the left of the figure, the filter | 
at the top of the bowl, and the spring-loaded suction | 
On the return stroke the diaphragm is pushed | 
pump for upwards and delivers the fuel through a spring-loaded | 


valve from opening, and the effect of the upward | 


The move- | 


the pump is of the reciprocating-diaphragm | pressing against the cam, and so prevents noise. When | 


The pump casing containing the | valve opens, upward movement of the diaphragm takes | 


the pump chamber after passing through the| drill the body with two holes for the rocker-arm | guests. 





Pump-TEsTING APPARATUS. 


| fulcrum and the hole for diaphragm spindle, all thre« 
being drilled simultaneously. The work is held in a 
jig in the centre of the machine, in which there are two 
drills in line facing one another and a third at right 
angles, all being horizontal. Depression of the opera- 
ting pedal advances all three drills at once. Alignment 
of the fulerum holes is then ensured by running a 
reamer through both in a vertical machine. Another 
special machine is used for securing the valve seats in 
the body, these being beaded over on their under- 
side, a ball forced through the seating being used for 
the operation. The springs are tested in a rotary 
machine, in which they are subjected to vibration for 
three months, the operation being continuous, night 
and day, and the normal deflection being increased by 
25 per cent. 

Assembly is done progressively along a series of 
benches in line, the parts being passed from one 
operator to another by a conveyor. The operators 
are mainly girls, and here again the jigs and tools used 
enable full control to be maintained during the whole 
assembling. Thus, the cover screws are tightened by a 
power-driven screwdriver with automatic slip gear, 
land while the pump body and top cover are being 
clamped together with the diaphragm between, the 
work fixture maintains the rocker arm in such a position 
that the diaphragm is correctly flexed before the joint 
is tightened. The testing of the pumps after assembly 
is shown in Fig. 2. This is done by means of light 
non-inflammable mineral oil of the same specific 
gravity and viscosity as petrol. The first test consists 
of running the pump at a low speed, the time re 
quired to prime an empty carburettor being noted. If 
this is within the maximum limit allowed, the pump is 
then run at a series of higher speeds and delivery and 
pressure are observed, definite limits being laid down 
for satisfactory working. An inspection of this test 
|in operation showed that with the A.C. fuel pump 





| 


|there were no discharges of air at irregular intervals 
into the induction system, a characteristic which 
| enables the carburettor to be set to meet slow-running 
conditions satisfactorily without fear of the engine 
stopping. The fuel-pump system further eliminates 
|the risk of temporary failure when the engine is run 
| for considerable periods at wide-open throttle, a risk 
| stated to be present with vacuum-operated systems. 
In addition to the reliability in working ensured by 
| an engine-operated pump, there is a further safeguard 
against fire, as when the engine ceases to rotate on 
the ignition being switched off, no more fuel is pumped 


|from the supply tank. 
with a shoulder against which the part attached to/| uniformity and accuracy, as was demonstrated during | 


Finspury TecHNICAL COLLEGE OLD STUDENTS’ 
AssociaTION.—-At the recent annual general meeting of 
the Finsbury Technical College Old Students’ Associa- 
tion, Mr. E. G. Walker was elected President, and Mr. 
F. R. C. Rouse, 15, Clifton-gardens, Golders Green, 
London, N.W.11, was re-elected secretary. The annual 
dinner on March 12 was attended by 94 members and 





WELDING REPAIR WORK. 


PRACTICALLY every automobile engineer is familiar 
with the broad possibilities of oxy-acetylene or arc 
welding for effecting repairs to such car parts as | 
cylinder blocks, casings and shafts, and only requires | 
expert advice when the fracture is in an unusually 
awkward position, or is so extensive that the question 
arises whether a repair or a new part would be cheaper. 
We might have hazarded the opinion that a knowledge 
of these processes was almost equally widespread in 
other branches of engineering, but gather this is not so. 
Messrs. Barimar, Limited, of 10, Poland-street, London, 
W.1, inform us that they are constantly being asked 
for advice on the simplest possible repairs to industrial 
plant. It may therefore be of some interest to outline 
the scope of the work undertaken by this firm, who 
are recognised so widely as specialists in welding 
repair work, It almost unnecessary to refer to 
the repair of broken water jackets on automobile 
engines, or repairs of a more extensive nature to cylinder 
blocks, heads and crank-cases, resulting from the 
damage caused by a broken connecting rod or crank- 
shaft. We believe that the work of this type carried 
out by Messrs. Barimar is already well known. It 
may be of interest, however, to state that in addition 
to cast-iron and aluminium alloys, from one or other 
of which such parts are usually cast, the firm have 
recently carried out a large number of equally successful 
repairs in the magnesium alloys, such as Elektron. 
These alloys are coming into extensive use in automo- 
bile work, as they are only about 60 per cent. of the 
weight of aluminium, and they demand great skill in 
welding, as only a small increase in temperature beyond 
the welding point is necessary to set up spontaneous 
combustion. The latter cannot be stopped in ordinary 
atmospheres, and rapidly destroys the whole casting. 
As regards other metals, a variety of steel alloys are 
employed for such parts as crankshafts, camshafts and 
gears, and all these alloys, including stainless steel, are 
regularly welded in the works. 

The possible applications of welding to the repair 
of industrial plant are almost endless, whether by 
the building up of worn pieces or the repair of fractures. 
Stamping presses, shearing machines, and punching 
machines are particularly liable to fracture in use, and 
on @ recent visit to Messrs. Barimar’s works we had the 
opportunity of seeing a large press frame undergoing 
repair, which had been broken across the body. Machine- 
tool frames and air-compressor cylinders also frequently 
find their way into the works, and in Figs. 1 and 2, 
on this page, we illustrate one of the latter before and 
after repair. Due to the fracture of a connecting rod, 
a large piece was broken out of the crank-case, as 
shown in the first figure, and a further fracture, which 
cannot be seen, occurred at the bottom of the cylinder 
bore. The piston was also badly cracked. The casting 
was 4 ft. 6 in. high, and weighed | ton 15 cwt. Both 
the piston and casing were repaired at a cost showing 
a large saving on the price of new castings, and it was 
impossible to detect by visual examination the location 
of the welds. It is interesting to mention, as an 
example of experience of one kind of work being useful 
in others, that a metallurgical process employed for a 
number of years by Messrs. Barimar for repairing 
scored motor-car cylinders is now being employed for 
rectifying similar damage in steam, gas, and oil-engine | 
cylinders, and even in hydraulic cylinders. In addition, | 
the process can be employed to fill small defects, such | 
as blow-holes, in castings, thus saving many castings | 
which would otherwise have to be scrapped, sometimes | 
after a considerable amount of machining had been | 
done upon them. 

We have referred from time to time in our columns 
to welding repair jobs carried out in situ, due to the 
parts involved being too large, or in too awkward a} 
position, to move. Messrs. Barimar by the employ- | 
ment of mobile plants for this class of work have | 
carried out many repairs to boilers and condensers in| 
shipyards or graving docks, stern-posts and rudder | 
frames in position, and to industrial plant in quarries, 
factories, or power stations. It may be mentioned, | 
in conclusion, that practically every welding repair 
job has to be considered on its merits, and that the 
success which this firm has achieved in the very wide | 
range of work that they are called upon to deal with, 
is due in no small measure to the wide experience and 
individual skill of their operators. 


Is 





SCREW PROPELLERS OF VARYING) 
BLADE SECTION IN OPEN WATER.*| 
By G. 8S. Baker, O.B.E., and A. W. Rrppie, 

Ix 1913, several articles were written by Mr. Baker 
on the use of air-screw data in marine propulsion, and 
the advantages of certain departures from the usual 
circular back sections for screw propellers. Shortly | 
after this, one of the Messrs. Esplen, Son & Swainston | 


* Paper read before the Institution of Naval Archi- 
tects, on Thursday, March 17, 1932. Abridged. 
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ships was fitted with an aerofoil propeller, but the 
outbreak of war prevented any except the ordinary 
ship data being obtained. This showed a gain in 
speed of 0-2 knot on 8-5 to 10 knots compared with a 
sister ship. In 1925, at the suggestion of the Tank, 
another aecrofoil propeller was fitted on the Empress of 
Australia, and resulted in a gain of 0-75 knot, no other 
change of any kind being made. Some results with a 
cargo boat fitted with a propeller having aerofoil 
sections were presented to this Institution by Mr. 
Baker and Mr. Kent in 1927, and showed the advantage 
to be gained by suitable combination of screw and 
hull. The results here presented form the first half of a 
systematic research on blade shape for single-screw 
ships. Twenty-seven propellers have been tested in | 
open water, covering variation of (1) radial distribu- | 
tion of thrust by variation of outline of blade; (2) | 
radial distribution of thrust by radial variation of | 
pitch ; (3) blade section shape; (4) number of blades | 

| 





| 
| 
| 


(5) rake. 

The maximum variation of efficiency due to any of | 
these changes when absorbing the same power at the 
same speed is, at low power, 0-60 lowest, 0-66 highest ; | 
at high power, 0-55 lowest, 0-58 highest, if the 
two-bladed and six-bladed screws are disregarded. 

The “ normal ” screw with uniform pitch, four blades | 
and circular back sections, shows very poorly at low | 
loading, but does quite well at high loading. The 
tests show that under certain conditions departures 
from the “ normal” screw give quite good results, but 
that the necessary combination of features in the screw 
depends upon the working conditions, and the blind 
acceptance of any so-called “ aerofoil”’ screw will not 
always give a result better, and under certain conditions | 
such a screw will be worse, than a normal circular 
back one. 

All the tests have been made with screws of unity 
pitch ratio, but it is believed the conclusions can be 
applied to any propellers for which the camber ratio 
and blade thickness ratio of the blade sections and 
blade grouping are reasonably similar to those used. 
The following nomenclature has been employed : 


D 
y 


i 
| 


| 


diameter of screw. 


distance between face line and maximum 
thickness when these are extended to the 
axis, measured normal to the face. 


blade thickness fraction. 


on a 
radius 


maximum thickness at boss, measured 
co-axial cylinder, at constant 
called radial thickness at boss. 


i.¢., 


breadth of blade at boss. 
radial camber ratio at boss. 
mean width ratio = developed area of 


one blade outside boss, divided by length (/) 
of blade outside boss, and by diameter D. 


m.w.r. 


Blade area ratio 
developed area of blade x number of blades 
: w 


+ 
Rake is the inclination of the strickling line toa plane, 
perpendicular to the screw axis. 


F Fig.7. 
APPARATUS FOR 
TESTING SCREWS 


IN OPEN WATER. 
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Frame carrying screw secured to 
underside of parallel motion. A B and BC 
Tubes full of oil covering rotating shaft. T 
Thrust block. EE Thrust dynamometer 
F F = Thrust balance arm. G Thrust re 
cording pen. P Pens recording time, distance, 
and revolutions. K Knife-edges. S = Spring- 
swinging centres forming parallel motion. 
Oo Ball contact. J = Universal joints in 
screw drive. 


ABCD 


The type of blade section is defined by lettering 45 
follows :— 
c 
Ay 


flat face and circular back. 

flat face and unsymmetrical back, with the 
maximum ordinate of back at f times the 
breadth or chord of section from the leading 
edge. 
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R = rounded driving face. 
8.A. = sharp-edged aerofoil. 
Wy = generally flat-faced screw with leading edge 


washed back an amount equal to f times 
the blade thickness. 


All the propellers were of the same diameter, 1 ft., 
and, except where pitch variation at the root is men- 
tioned, all had unity face pitch ratio. All the screws 





Fig.2.GENERAL PLAN OF SCREW B1 WITH STANDARD OUTLINE, RAKE,& THICKNESS. 
SCREW PROPELLERS OF VARYING BLADE SECTION IN OPEN WATER. 
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forward end of a horizontal shaft which formed part of a | two years. Occasionally the standard screw B 1 has 
parallel motion frame. The shaft was supported by | been tested to check the apparatus, but no material 
vertical legs having a low resistance section, the rear 
leg forming a shroud for the vertical driving shaft. 
The horizontal shaft was also shrouded in a tube, and | 
these shrouding tubes were filled with oil. The general | efficient screw for a set of conditions defined broadly 
arrangement is shown in the skeleton diagram, Fig. 1. 
All the tests were made at one immersion, i.e., 0-75 | (S), and speed through the wake water in knots (V,). 


change has taken place, and the variations shown in the 
| diagrams are the only and actual variations obtained. 
The usual problem of the designer is to find the most 


| by revolutions per minute (N), power to be absorbed 


There are a number of ways in which the data could be 
presented for this purpose, but the disconnected 
character of the screws renders most of these too 
cumbersome. Taylor has recently introduced the 
power factor Bp, and used it in presenting his data dur- 
ing the last few years, and this same factor has been 
| adopted for the present purpose, as it is specially 
suitable for these tests, and has the advantage of 
keeping the data on a common basis. For the same 
reasons, Taylor’s other term, diameter constant 4, is 
used. These two constants are given by Bp = .. | 


and § = 7 the units being those given above. 


| The complete data for any screw are defined by the 
| pitch ratio, 5, Bp, and efficiency. Efficiencies for all 
the screws at four different Bp values covering ordinary 
practice are given in Fig. 3, together with the ‘corre- 
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were based upon a normal design (B 8) of the following | diameter, taken at the centre of screw, and at three | sponding § values. Efficiency values as obtained at 
proportions :— speeds of advance, viz., 3-3 ft., 4-1 ft. and 4-9 ft. per| the three speeds are shown, with connecting lines 
General Particulars Common to Screws B 1, 4, 5, 6, 7, 8 | Second. At each steady speed, measurements of | between the screws in any group. These have been 
9, 10, 20, 26, 30, 31, 32. thrust, torque, and revolutions were made over a wide | drawn with a bias towards the higher speed spots, as 
Blade area ratio ove we es ... 0-406 | slip range. being experimentally more accurate and freer from 
Blaie thickness fraction (square to rake line, The measured thrust included the resistance of the | scale effect. For any given revolutions and shaft 
ates. = A ... 0©-0466 | carrying frame, and to eliminate this the following | horse power, the designer must first assess the ship 
Mean width ratio 0-1889 | special tests were made. A propeller was suspended | wake and then he can determine Bp, and at this Bp 
Boss diameter 0-156 | 0M @ special very light frame immediately in front of | must judge which is the type most suited to his par- 
Screw diameter ’ *|the carrier frame. The propeller was rotated at the|ticularcase. ; 
Camber ratio of (“radial”) section at boss same revolutions as in the preceding tests, so that the| Radial Distribution of Thrust.—Keeping the same 
-r. at boss) (excluding fillets) 0-271 | conditions as regards the carrier frame were the. same | type of blade section there are two main methods of 
Rake of tips (generally) - 148° | as when carrying the propeller. The resistance of the | varying the thrust distribution over the screw disc, 
This series was initially designed for the propulsion | frame was measured at various propeller revolutions, | by change of area and of pitch. Table I gives par- 
of a ship of dimensions 400 ft. by 53 ft. 4 in. by 22 ft.| and the same three speeds of advance. These tests | ticulars of four screws in which the radial distribution 
by 9.750 tons, of prismatic coefficient 0-744, at a| were made with a number of different propellers used of blade area was varied from an ellipse toa very narrow- 
speed of 12 k le of — in the series, representing the different types, and the | tipped and wide-rooted blade. Outlines of these 
_ nots, and on a scale of 7 — represents @| 7iotted results enabled thrust corrections for all the | blades are shown in Fig. 4. Table II gives the similar 
16-67 ft. diameter screw. A general plan of screw | screws to be obtained. The torsional losses due to | data for several sets of screws in which the pitch was 
B 1 is shown in Fig. 2, and the special features of the | friction of the tooth gears and the rotation of the oil reduced by varying amounts towards the boss. The 
differnt serews are given in Tables I and II. bath was obtained by brake tests, one set of such tests | radial variation of pitch is given in Fig. 5. ; 
Tho tests were carried out on a standard open-water | being made during the morning, afternoon, and evening| All screws were of uniform face pitch, having Aj} 
Froude frame. The screws were suspended at the! tests on any day. The work has extended over nearly | back sections at all radii. 
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Other variations of outline are present in screws | keeping the type of section the same in all, but with 


B 14, B 15, B 20, B 29, B 30 (Table IV). 

The variation of the amount of blade area with | 
constant thickness and type of blade section had no 
effect upon revolutions or efficiency, but the narrow-tip 
blade gave slightly better results, particularly at small 
loading. Reduction of pitch at the boss gave a small 
improvement in efficiency with all blade outlines, but 


with lightly loaded screws there was no advantage | 


in carrying this reduction beyond 20 per cent. Much | 
the same result was obtained with the three-bladed | 
as with]the four-bladed screws (see Table I1) and with 
different types of blade section. 

The blade sections near the boss are of high camber 
ratio and require to work at small slip angles to give 


Fig 4. DEVELOPED OUTLINES OF VARY 
G BLADE SHAPES. 
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Ftg.7. GAPS BETWEEN BLADES AT THE 
BOSS WITH VARYING NUMBER OF 
BLADES & TYPE OF SECTION 
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This 
in pitch also affected the radial 
distribution of thrust, which also played a part in the 


6 Blades 
Bi3 


6 Blades 
Bie 
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efficiency is reflected in the above 


But change 


their best 


results 


widening of the root sections 
ratio, but this was practically 


obtained. The 
better camber 


result 
gave a 
Variation of Blade Outline 


For Developed Outlines, see Fig. 4. For Design 
see Section 4 and Table \ 


Taste I 
Data, 


Details of Variant 


E liptical outline, deta'ls in Fig. 2 

B 1 with leading edge advanced to give 25 per cent. more 
width of blade at ai! radii. This involved a 25 per 
cent. longer boss 

Blades with same root sections as B 2, 
sections as Bl 

Blades with same root sections as B2 and B2a. Tip 
sections reduced in width to give same developed 
blade area as in B 1 


and same tip 


balanced by the loss due to the overlapping of the 
blades at the boss. The narrowing of the tip improved 
the camber ratio of the tip sections, hence the slight 
improvement in efficiency with these screws. 

The number of blades was varied from two to six, 


the same 


maximum thickness and the same total 
blade area. Developed outlines are shown in Fig. 6. 
The best result is obtained with the three-bladed screw. 
With increase in number of blades there is a steady 
reduction in revolutions necessary to absorb a given 
power at a given speed of advance. There is also a 
fall in efficiency with increase in number of blades 
beyond three, which shows more with the lighter powers. 
| The very marked fall of efficiency with the six-bladed 
screw at a By of 10 is due to the slip being very low. 
It is not inherent in the six blades. 

As the number of blades is increased, two changes 
are really made. The camber ratios of all sections in- 
crease, and the gap between the blade roots diminishes. 


RADIAL VARIATION OF PITCH IN 
SCREWS OF NON-UNIFORM PITCH. 


Pitch wv Inches 
& 3 70 "1 
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which of these two changes 
was the of the loss with six blades, three of 
these blades were cut out, the screw becoming B 13a. 
Taste I1.—Reduction of Pitch at Boss. 
For Design Details, see Table V For Curves of Radial 
Variation of Pitch, see Fig. 5. 


In order to determine 
cause 


First Set-—4 Blades, Elliptic Outlines 


Uniform face pitch 

Face pitch uniform from tip to half radius, 
gradually from half radius to boss, pitch 
0-8 that at the tip 

Similar to B 4, but pitch at boss reduced to 0-6 that over 
the outer half of the radius 


reduced 


at boss 


| Second Set—4 Blades, Narrow-tip, Wide-rooted Blades 

Uniform face pitch 

Face pitch uniform from tip to half radius, 
20 per cent. at bosses as in screw B 4 


reduced 


Third Set—4 Blades, Wide-rooted Blades 

Uniform face pitch 

Face pitch uniform from tip to half radius, 
40 per cent. at boss as in screw B 5 


reduced 


Fourth Set—3 Blades, Elliptical 


B17 
B19 


Uniform face pitch, Aj type section. 
| Uniform to half radius, reduced 20 per cent. at boss as B 4 


This can be compared with screw B 11, which has the | 
same number of blades of the same type of section, but | 
of half the camber ratio. The gaps between the blades 
at the root have the same minimum value in both, 


with a more tapered expansion on Bll. With high 
loading the efficiency was nearly the same as for 
B 11 with double the width of blade, but the difference 
increased as the loading diminished. The loss with 
six blades at heavy loading must be largely due to the 
gap between the blades, whilst that at light loads i 
due more to the large camber ratio. 

Further light upon this can be obtained from the 
comparison of the four- and six-bladed screws B 8 
and B13 having circular backs, and B6 and BIS 
having blunt aerofoil (A}) backs. The change fron 
|cireular back to A} back section gave slightly wors: 
results for moderate and high powers with four blades. 
but with six blades the same change gave much bette: 
results. The water gap between these blades at thei: 





DEVELOPED OUTLINES OF BLADES 
FOR VARYING NUMBER OF 
BLADES PER SCREW, WITH 
CONSTANT TOTAL BLADE AREA. 


Fig 6. 


(3223.£,) 


| roots is shown in Fig. 7. With the blunt aerofoil section 


(B 18) the maximum aitedie is just clear of the leading 
| edge of the following blade, and the maximum suction 
jon the back of the blades is achieved with much less 
| interference from the following blade than with the 
circular back section. Further, the minimum gap 
| between blades is slightly greater, and the rate of 
| expansion (axially) of this gap is much lower on B18 
than on B13. It is clear from this that the advantage 
of the circular back sections is more than cancelled 
| by this gap effect. It is also clear that the relative 
merits of number of blades will depend upon the 
TaBie IV.—Sections of Blades. 
All Screws of Uniform Pitch Throughout. 


Type 


; First Set with Same Blade Outline 
Letter. 


screw 


Aerofoil sections with maximum thickness 
} chord from leading edge. Sections in 
Fig. 9 

Aerofoil sections with maximum thickne=- 
i chord from leading edge. Sections in 
Fig. 9 

Aerofoil sections with maximum thicknes» 
at 4 chord from leading edge 

Similar to B 1, but with sharp leading an 

trailing edges instead of rounded 

Circular sections with sharp edges 

Similar to B 1, but with driving face washe 
back at both edges near the root only 


B 6 
Bl 


Second Set with Various Blade Outlines 
Wide bladed; Aj} back; rounded face 
root. 40 per cent. pitch reduction at bo=- 
Combination of B 2, B 5, B 6, B10 
Narrow tip and wide root, but less extré 
than B3. Leading edge washed ba 
} maximum thickness; A? back 
per cent. pitch reduction at boss 
Leading half of blades as B 9. 
half washed back to 15 per cent 
at all radii 
Shape of sections varied across blade as 
Fig. 9, these being chosen from publis! 
aerofoil data as giving best results 
angles between 2 deg. and 4 deg. 


Trailine 


less slip 


B 30 Williams 


thickness and width in relation to the boss 
circumference. The efficiency change indicated i 
passing from screw B16, through B11, B8, B 2. 
|}and B13, would grow worse with thicker blades, and 
would conceivably be reversed with thin blades of 
certain types. 

| The various types of blade sections tested are 
| out in Table IV, and representative sections in Fig. 
|In any propeller the sections at all radii were made 
of the same type, except in the case of B 10, B 2v 
and B 26. In the first two the washing back of the 
leading edge was confined to the root sections onl) 
The last was made up of various aerofoil sections 


blade 


set 
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| 

| chosen for their good performance as flat blade sections, 
but the result obtained was not materially better than 
with the standard B 1 screw. 


lift 
drift 
» 4 deg. as flat aerofoil blades. The standard propeller | 
Bt had sections in which the maximum thickness} Three other propellers with different outlines were 
was at three-eighths the width of blade from the leading | tried in this set. The first was B 20 (Table IV), which 
edge (type Ag). Two others had blade backs derived | was given the blunt aerofoil shape with 40 per cent. 
from the standard by shifting the maximum thickness | pitch reduction at the centre and wide blades. All these 
to quarter and half the blade width from the leading | changes have made practically no difference to the 


which showed good values of at angles from 2 deg. 


Fig.9. RADIAL SECTIONS OF BLADES AT BOSS AND AT 0-5 RADIUS. 
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edge (types A} and A}). The latter differs from the | performance when compared with the standard Bl 
circular-back propeller (type C) in the rounded and| screw. The second was B29. In this the blade 
fuller shape at the leading edge. Part of this difference | outline was made a little narrow at the tip compared 
was eliminated in propeller B9, which had the Aj?! with B 1, and all the sections were washed back on the 


TABLE V.—SumMary OF VARIATIONS. 
For Blade Sections, see Fig. 9. 


. . . ‘amber . 
: ' Number Boss ™ Pitch —_ Type of ae Further 
Ib Series ot Length Rake Skew Reduction Outline Blade Ratio at Details : 
Number. Blades Back. at Boss Shape Section , Boss Table 
ades. Diameter f Ss. . , (Radial). , 
deg deg. per cent. 
ni 4 0-167 14-8 0 0 Oval Al 0-271 I 
2 4 0-203 14-8 7°5 0 Oval At 0-217 I 
A 4 0-203 14-8 7°5 0 Slightly At 0-217 I 
narrow tip 
Bb 3 4 0-203 14-8 14-5 0 Narrow tip Ai 0-217 I 
B 4 4 0-167 14-8 0 20 | Oval Ai 0-271 If 
5 4 0-167 14-8 0 40 Oval Ai 0-271 II 
B 6 4 0-167 14-8 0 0 Oval A} 0-271 IV 
7 4 0-167 14-8 0 0 Oval A} 0-271 IV 
BS 4 0-167 14-8 0 0 Oval c 0-271 
; 9 4 0-167 14-8 0 0 Oval S. Aj 0-271 IV 
10 4 0-167 14-8 0 0 Oval R. Aj 0-271 IV 
Bl 3 0-203 14-8 0 0 Oval c 0-203 
B12 5 0-167 14-8 0 0 Oval Cc 0-338 
813 6 0-167 14-8 0 0 Oval c 0-406 
> 134 3 0-167 14-8 0 0 Oval Cc 0-406 - 
s14 + 0-203 14-8 14-5 20 Narrow tip Al 0-217 Il 
B15 4 0-203 14-8 7°5 40 Slightly AZ 0-217 It 
narrow tip 
B16 2 0-292 14-8 0 0 Oval C 0-135 
$17 3 0-203 14-8 0 0 Oval Aj 0-203 
518 6 0-167 14-8 0 0 Oval Aj 0-406 
819 3 0-203 14-8 0 20 Oval Aj 0-203 It 
20 4 0-203 14-8 7-5 40 Wide oval Aj 0-217 IV 
26 4 0-167 14-8 0 0 Oval A 0-271 Iv 
B29 4 0-203 14-8 12 20 Oval Wi Al 0-27 IV 
30 4 0-167 14-8 0 0 Wide oval Williams 0-238 IV 
3 4 0-167 22-5 0 0 Oval Al 0-271 
2 4 0-167 30 0 0 | Oval Ai 0-271 
sections, but with a sharp leading edge so that B 9 | driving face at the leading edge, the back section being 


The difference in efficiency | the Aj shape. Pitch was reduced over the inner half of 


lies between B 1 and B 8. 
: This showed an improvement at all speeds. 


ween all the above screws is comparatively small, | the radius. ) 
and changes in character with the power factor Bp. | The third was B 30, of which the special feature is the 
Propeller B 26 is built up of a variety of aerofoil shapes, | washing back of the face at the trailing edge so that the 





slip of the face at the trailing edge is 15 per cent. less 
than at the leading edge. This also gave quite good 
results, the revolutions running a little higher than for 
the other screws at the same power factor. 

Rake.—Three screws are included in this set. All 
have the same blade characteristics except for the 
varying degrees of rake, which varied from 15 deg. 
to 30 deg., as shown in Fig. 8. Particulars of the screws 
are included in Table V. All have blade sections the 
same as for screw B I, i.e., type Aj. The revolutions 
diminish very slightly with rake, the efficiency remain- 
ing practically constant except at low powers, when 
the 22-5 deg. rake gives the best result. 

Speed.—So far as revolutions necessary to give 
a certain power coefficient are concerned, speed has no 
effect, i.e., 5 is the same at all speeds. Although 
efficiency is broadly independent of speed, it shows a 
little variation even with these comparatively large 
model screws. Some of the screws have been tested 
at still higher speeds, and the results have agreed with 
the high speed results shown. The greatest variation 
is with the low speed, which is most liable to experi- 
mental errors. For these reasons a bias towards the 
high speed results has been shown when putting in the 
mean connecting curves for each set. 

Comparing the results with a normal circular back 
screw (B 8), there are several changes which effect a 
definite improvement with a screw at moderate 
loading. But as the loading increases, i.e., as slip 
increases, the effect of any change diminishes, and at 
high slips it is quite often of opposite character to that 
at low slips. It will also be noticed that the effect of 
some changes (such as pitch reduction at the boss) is 
fairly consistent, others depend upon the conditions 
existing before the change is made, and are therefore 
likely to vary with the conditions behind a ship. 
Certain of the variations tried were included in the 
series because it was known that, behind a single-screw 
ship, they had a material effect, and it was desired to 
know how much this was inherent in the screw. For 
example, the importance of heavy rake aft was stressed 
in the Tank paper of 1924, and a large number of 
ship screws have been designed at the Tank with rake 
up to 24 deg., with considerable advantage in smooth 
and rough water. Most of this arises from the water 
conditions under which the screw works; the heavy 
rake enables a better water supply with reduced racing 
to be obtained, but adds little or nothing to the 
efficiency of the screw apart from such conditions. 
Similarly, certain changes, such as the very full leading 
edge of screw B 6, although giving good results in 
open water, should be used with some caution on a ship. 
Such sections as these depend upon the development 
of a local and high negative pressure on the backs of 
the blades. If these screws are subjected to conditions 
which vary greatly either in a revolution, or when 
pitching, they will fail, as this high and varying 
pressure cannot be maintained under such condi- 
tions. 

All of these screws are being tested behind a 24-ft. 
model, and some are being used in Mr. Kent's rough- 
water tests. These “ open water” tests have shown 
a number of possible paths along which to move to 
obtain increased efficiency, and the further tests 
behind models in smooth and rough water are showing 
which of these are the more profitable. The methods 
of varying a screw, dealt with in this paper, must be 
considered in conjunction with other possible variants, 
such as blade thickness, boss arrangement and diameter. 
Admiral Taylor has recently published definite data 
on the former ; results with various boss arrangements 
have been discussed in Mr. Baker’s papers of 1927 and 
1931, and we have Froude’s classical papers on diameter 
and pitch effect. All of these are in open water. Tests 
behind models in the Tank, have shown that efficiencies 
of propellers varying as much as 18 per cent. can be 
obtained for the same ship and engine, with the same 
screw centres and same stern arrangements. 





Tue INstiruTION OF WATER ENGINEERS.——The thirty- 
seventh summer general meeting of the Institution of 
Water Engineers will be held at Sheffield and Buxton, 
from May 18 to 21 next. At 10.30 a.m., on May 18, in 
the Council Chamber, Town Hall, Sheffield, the new 
president, Mr. J. K. Swales, will read his presidential 
address and two papers will be discussed, namely, ‘‘ Con- 
struction of Gunong Pulai Reservoir, Singapore,’’ by 
Mr. J. 8S. Jackson ; and “ Reinforced Concrete oe Water- 
Retaining Structures (second paper),” by Mr. H. C. 
Ritchie. At 2.15 p.m., a paper by Professor F. C. Lea, 
on “ Ancient and Modern Methods of Measuring Water,” 
will be discussed. The annual dinner will be held at 
the Royal Victoria Station Hotel, Sheffield, at 7 for 7.30 
.m. Visits will be paid to Langsett Reservoir and 
twden Valley Waterworks, on May 19, the members 
leaving for Buxton by motor coach in the evening. On 
May 20, a visit will be paid to the works of the Derwent 
Valley Water Board, and, on May 21, to the Fernilee 
reservoir works, Goyt Valley, of the Stockport Corpora- 
tion. Members are reminded that their reply forms 
should be in the hands of the secretary of the Institution, 
Parliament Mansions, Westminster, London, 8.W.1, not 





later than Monday, May 2. 
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SELF-CONTAINED OIL SEAL FOR 
BEARINGS. 


Tue life of any type of bearing depends largely on 
the maintenance of adequate lubrication and the ex- 
clusion of foreign matter, and a single seal designed 
to effect both these objects has recently been intro- 





duced by Messrs. Charles Weston, Lincoln-chambers, 
Portsmouth-street, Kingsway, W.C.2. The seal is shown 
in section in Fig. 1, and an application is illustrated in 
Fig. 2. It is known as the Gits Precision Oil Seal, and is | 
standardised for shafts ranging in diameter from ¥ in. to 

6 in., rising by sixteenths of an inch up to 5 in., and by 

eights of an inch, between 5 in. and 6 in. As will be | 
seen from Fig. 1, the seal consists essentially of a | 
special form of leather washer mounted in a casing to 

form a self-contained unit. The base flange of the 

washer is clamped between two metal surfaces, while | 
the upper part is tapered as shown. A floating ring, | 
also having a tapered surface, makes contact with the 
outside of the tapered surface of the washer, and tends | 
to press the latter against the shaft by the action of | 
& corrugated circular spring. The casings are made of | 
heavy sheet metal to avoid the possibility of distortion. | 
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To ensure a minimum of eccentricity and an oil-tight 
joint when pressed into their housings, the seals are | 
accurately machined on their outside faces. The 
washers are made of special tannage leather, with high 
heat-resisting qualities, and they are accurat: y formed 
to close limits to ensure a perfect seal with a minimum | 
of pressure, and therefore of friction, on the shaft. | 
The sharp edge of the washer, in effect, shears the oil | 
film, thus preventing the escape of oil. | 

The seals are suitable for either horizontal or vertical 
shafts, and the oil is retained whether the shaft is| 
rotating or stationary. They can be used with success 
on reciprocating rods. They are very simply installed, 
as they are merely a press fit in a suitable recess. For 
ordinary bearings, they should be arranged with the | 
tapered part of the washer facing the oil chamber, but 
on vertical shafts when arranged below the bearing, | 
two or more seals in tandem may be advisable, parti- | 
cularly if the bearing is subject to a high temperature. 
If the bearings are exposed to sand or other gritty 
matter from the outside, two seals facing opposite ways | 
are desirable, one to prevent oil leakage and the other 
to prevent the ingress of grit. In such circumstances, 
a shield covering the end of the bearing is also recom- 
mended. Many applications for the seals could be 
mentioned, but it will be sufficient to point out that | 
they are particularly useful where oil leaking from a 
bearing is liable to cause damage, such as on cinema | 
projectors, where the oil may damage the film, or on 
printing machinery, to prevent the oil from reaching 
the paper. The casings can be supplied in stainless steel | 
for protection against a corrosive substance, such as | 
may be present when puriping certain classes of liquid. 


| 
| 


Britise STANDARD Srecirication ror Cast-Iron 
Drax Prires.—The British Standards Institution has 
issued a specification, designated No. 437/1932, con- 
cerning cast-iron spigot and socket drain pipes. The 
present is the fifth of a series dealing with cast-iron pipes ; 
it provides for straight pipes only, these being specified 
in standard lengths of 9 ft., exclusive of the depth of the 
socket. The standard weights, however, are inclusive, 
and satisfy the requirements of the London County 
Council drainage by-laws. It is hoped that it will be 
possible to provide for drain fittings in a future edition 
of the specification. Copies of the present specification 
may be obtained from the Publications Department of 
the Institution, 28, Victoria-street, en = , 3&.W.1, 
price 2s. 2d., post free. 


| before it is passed into a centrifugal purifier. 


AN ELECTRIC OIL HEATER. 


THE accompanying illustration shows an 18-kw. box- 
type oil-heater, together with the portable De Laval 
centrifugal oil-purifying equipment in conjunction with 





which it is used. This unit isequipped with 12 immersion- | 


type heaters, which were manufactured by Messrs. A. 


Reyrolle and Company, Limited, Hebburn-on-Tyne, each | 


of which comprises a heating element enclosed in a steel 
tube. The element itself is built up on a central metal 
rod, on to which are threaded a number of refractory 
porcelain formers. In these formers, spirals of high- 
grade high-temperature resistance wire are laid length- 
wise, and the whole unit is then enclosed in a steel 
tube from which it can be readily withdrawn for 
inspection. This tube is flanged at its outer end, so 
that it can be bolted to the wall of the inner tank 
through which the oil which is to be heated is circulated, 
while the elements themselves are connected to pro- 
tected-type plugs and sockets, or, alternatively, through 


| rotary-type switches, each of which controls one or more 


heaters, so that different loadings can be obtained. 
Each element is completely surrounded by the liquid 
that is being heated, and consequently the heat loss is 
a minimum, while the fact that the units are placed at 
a number of different points in the tank increases, it is 
claimed, the effectiveness of the equipment. 

The object of this equipment is to heat impure oil 
so as to raise its temperature and reduce its viscosity 


This is 


| necessary because the efficient operation of the latter 
}equipment depends on the oil and the impurities 


moving freely, which they will not do if the oil is cold and 
its viscosity high. The purifier itself consists of a 
bowl in which a number of inclined discs are fitted, 
the result being that when it is rotated at a high 
speed centrifugal action causes the relatively heavy 
impurities to be thrown outwards, while the separated 
oil collects towards the centre and can be run off 
through a pipe. 


Tse GRAPHITISATION OF IRON CastiInGs.—After con- 
siderable research into the graphitisation of cast-iron 
and its effect on the ultimate properties of the castings, 
Messrs. Beecroft and Partners, Limited, Retort Works, 
Mappin-street, Sheftield, have evolved a “‘ germ ” process 
for the control of the formation of graphite. Briefly, the 
process consists in the addition of a finely-divided powder, 
called Inokulite, to the molten metal in the ladle. It is 
claimed that the treatment prevents chill and hard spots, 


and improves the soundness and uniformity of the | 6 h.p. to 700 h.p. 


texture of castings. It is stated that it ensures graphit- 


isation in low-silicon irons. 


i 





ELECTRIC OIL HEATER. 
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CATALOGUES. 


Steam Traps.—Messrs. Hopkinsons, Limited, Hudders- 
field, have issued a new catalogue containing a clear 
description, with illustrations, of their “‘ Duplus ” and 
“ Radus ”’ steam traps. 

Oil Engines.—Messrs. Petters, Limited, Yeovil, have 
issued a pamphlet discussing the relative merits of the 
two-stroke and four-stroke cycles for oil engines, con- 
cluding in favour of the former. 

Compressors.—A catalogue describing their stationary 
and portable rotary compressors, with brief specifications, 
is to hand from Messrs. The A. B. Holland Engineering 
Company, Limited, 18, Victoria-street, London, S.W.1. 

Furnace Roofs.—A description with clear illustrations 
of the suspended furnace roof made by Messrs. Stein 
and Atkinson, Limited, 47, Victoria-street, London, 
S.W.1, is given in a recent issue of their technical bulletin. 

Ladders and Trucks.—A number of leaflets describing 
their ladders, trucks, wheelbarrows, &c., which are made 
in a great variety of forms for special purposes, is to 
hand from Mr. H. C. Slingsby, 95, Kingsway, London, 
W.C.2. 

Switchgear—Messrs. M. & C. Switchgear, Limited, 
Kirkintilloch, Glasgow, have sent us a catalogue illus- 
trating examples of their switchgear, control gear and 
accessories, of which they offer to send fully-detailed 
catalogues on request. 

Calorifiers.—A descriptive catalogue of calorifiers for 
hot-water supply in buildings, workshops, steamships, 
&c., is to hand from Messrs. G. & J. Weir, Limited, 
Cathcart, Glasgow. Eight standard sizes, with inlet 
pipes of 1} in. to 4 in. diameter, are shown. 

Magnifiers—A circular explaining and illustrating 
their binocular spectacle magnifiers is to hand from 
Messrs. W. Watson and Sons, Limited, 313, High Holborn, 
London, W.C.1. These instruments are made to giv 
enlargements of 3-5, 2-5, and 1-75 diameters. 

Electro-Medical Apparatus.—Messrs. Mason (Electro- 
Medical), Limited, 96, Wigmore-street, London, W.1, 
have issued a catalogue of instruments, apparatus and 
supplies for ray therapy, grouped wave-length treatment, 
radiant heat, &c., with illustrations and prices. 

Coal Breakers.—Messrs. Hadfields, Limited, Sheftield, 
have issued a catalogue of Taylor's patent coal breakers, 
which are very compact in design and capable of a! 
output. The two rolls give three successive crushines 
and may be adjusted to vary the size of product. 

Oil Engines.—A catalogue of their spring-inje: 
heavy oil engines has been issued by Messrs. Blacks 
and Company, Limited, Stamford, Lincolnshire. 
types are mostly horizontal and stationary, but ' 
portable engines are shown and tables are given 
complete particulars of dimensions, &c., for powers ! 
We have also received a list of 
chokeable pumps with capacities from about 10 gu'- 
2,000 gals. per minute. 
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rolled sections, drawn tubes, 
| wire, sheet and strip, but it is only with its produc- 
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imable value, not only in the 
anufacture of dye vats, but also in the construction 
nt for the manufacture of nitric acid, 
a | for which purpose 4 large installation has been 
ted at Billingham for Messrs. Imperial Chemical 
For the production of the larger 


improve the softness and ductility of the Stay- | has proved of inest 
They thus constitute a very malleable | m 
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with something of the order 
carbon, was at first mainly employed for table | brite steels. 
knives, for which purpose its ability to resist) and easily workable ma 
staining arising from contact with foodstuffs of all | engineering and industrial applications in which 
descriptions, and the fact that it could be harden i ion is essential. In addition | erec 
and tempered, rendered it particu arly suitable. Staybrite Industries. 
Stainless steel is now largely used for cutlery, and steel finds many uses in the arts and crafts, owing | vensele, the sheets can be joined by welding, hard 
also for numerous engineering applications, such as to the pleasing silvery appearance of the surface, | and soft soldering, or riveting, these operations 
pump spindles and turbine blading, for which its | which is unaffected by atmospheric conditions oF presenting no special difficulties. In connection with 
physical properties are suitable. It may be men- the weather. It has, of course, been largely em- the construction of shop fronts, Staybrite steel 
tioned here that a Westinghouse turbine in the | ployed for shop fronts and hotel entrances, a8 well strips are drawn on to wooden formers for the pro- 
works of Messrs. Thos. Firth and John Brown, | as for interior decorative work. duction of beadings and other ornamental sections, 
Limited, has recently been opened up, and the| This material, as manufactured by Messrs. Thos. while flat surfaces can be covered with the sheets, 
Stainless steel blading, which has been in d John Brown, Limited, Atlas and Norfolk | which merely require to be occasionally washed to 
de name, ' keep them permanently clean and bright. 
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The production of the sheets for the above applica- 
tions, and others too numerous to mention, now 
forms an important item in the business of Messrs. | 
Thos. Firth and John Brown, Limited, and one | 
which, it may be noted, appears to have suffered 
little, if at all, from the prevailing deep depression 
in the iron and steel industry. The manufacture of 
Staybrite sheets is carried out at the firm’s Tinsley 
Works, where considerable quantities of Stainless 
and Staybrite bars are also produced, together with 
carbon and alloy steels of the highest quality for the 
automobile and aircraft industries, and also high- 
speed tool steel. To meet the growing demand for 
larger sheets than could formerly be produced, the 
sheet-rolling plant of the above-mentioned firm has 
recently been extended by the installation of a new 
sheet mill at the Tinsley Works. Hot-rolled Stay 
brite sheets are now made in all sizes up to 10 ft. by 
4 ft., and in all thicknesses from 24 8.W.G. upwards ; 
they are usually sent out in the soft state with a 
white matt finish, but can be supplied highly polished 
on one or both sides if required. Thinner gauges, 
down to 30 8.W.G., are produced by cold rolling the 
hot-rolled sheets, and these sheets, which are limited 
to a maximum width of 2 ft., are supplied either in 
the hard cold-worked condition or softened by heat 
treatment subsequent to cold rolling. In the hard 
condition they are largely used for aircraft struc- 
tural work. We shall describe the new mill later 
in the account we propose to give of the manufactur- 
ing methods employed, which, by the courtesy of 
the firm, we recently had an opportunity of seeing. 
From this account, it will be obvious that very 
extensive plant is required for the production of 
such an apparently simple article as a Staybrite 
sheet, and that much of this plant is of a novel 
character, which has been specially developed as 
the result of much experimental work for the 
manufacture of this material and is not required 
for the production of ordinary steel sheets. The 
utmost care must also be exercised throughout the 
whole of the manufacturing operations involved to 
ensure that the product always reaches the market 
in the best possible condition to meet the require- 
ments of the user. 
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The steel required for the manufacture of Stay- 
brite sheets and strip is all produced in electric 
furnaces at the Atlas Works, and is delivered to 
the Tinsley Works in the form of ingots weighing 
about 16 cwt. each. A plan showing the lay-out 
of that part of the Tinsley Works which is devoted 
to the production of sheets is given in Fig. 1 on 
page 503, and this will be referred to when describing 
the various departments. The ingots are of square 
section, tapering from 10 in. square at the bottom 
to 12 in. square at the top, on which there is a 
square crop end. They are examined for surface 
defects at the Atlas Works, and, if necessary, the 
whole surface is machined in a square-turning lathe. 
The latter has the obvious advantage, in comparison 
with a planer, that the machining can be completed 
in one setting. From the stock bank at the Tinsley 
Works the ingots are taken to coal-fired reheating 
furnaces and forged under a 3-ton steam hammer 
into slabs. This operation is illustrated in Fig. 2, 
on this page, and some of the finished slabs are 
visible on the right in this figure. Each slab is 
stamped with the cast number, which is marked on 
a mild-steel tag cast into the crop end of the ingot, 
and the slabs are examined and chipped by pneu- 
matic hammers, any surface defects that may have 


become apparent during forging being cut out. 3. 


Fira. 


OnE STAND 
After this treatment, the slabs are passed into the 
sheet-cogging mill, in which, after re-heating in coal- 
fired furnaces, they are rolled into what are known 
as “ moulds,” which are actually plates practically 
equal in width to that of the finished sheets and of 
a thickness depending upon the gauge and length of 
the latter. The width, it mey be mentioned, is not 
greatly increased by the subsequent rolling opera- 
tions. The cogging operation is carried out in the 
three stands of 20-in. mills shown in Fig. 1. These 
mills, together with two stands of 26-in. finishing 
mills, two stands of 18-in. cogging and finishing mills, 
and two stands of 16-in. finishing mills, are driven 
by a 700-h.p. induction motor, the 16-in. and 
i8-in. mills by a rope drive and the other mills 
through double-helical reduction gearing; two 
25-ton flywheels are incorporated in the gear drive 


to equalise the turning moment. 


about to be passed through. 
slab is returned over the upper roll for the next 
pass, the rolls being, of course, brought closer 
together between the passes, by means of screw 
gear, in order to reduce the thickness. 

The moulds which result from this operation are 
descaled by treatment in acid baths, and examined 
and chipped where necessary, after which they are 
ready for the final rolling operations, which are 
carried out in the various finishing mills, according 
to size. The larger sheets, which are now rolled in 
the latest extension, viz., the new 32-in. mills, are 
re-heated in Priest furnaces fired with town 
four of these furnaces being provided to serve the 


gas, 








Fig. 3, annexed, | two finishing mills. 

shows one of the 20-in. cogging stands with a slab/ reproductions of the drawings of these furnaces, 
| . * * . + 

After each pass, the | which are visible in the background of Fig. 13, on 
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THE MANUFACTURE OF STAYBRITE STEEL SHEETS, 


JOHN BROWN, LIMITED, SHEFFIELD. 
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Foreine Incots into SxtaBs UNDER 3-Ton HAMMER. 





OF THE Cocerne MILL. 
Figs. 4 to 7, on page 505, are 


| Plate XXVIII ; the front of one of them is also shown 
|in Fig. 8 on the same Plate. The heating chamber 
| of each furnace is about 14 ft. long, 6 ft. wide 
and 3 ft. high, combustion and waste-gas ports 
| being disposed along both sides of the hearth, the 
'former being shown in Fig. 7, to ensure a uni- 
form temperature. Air for combustion is supplied 
by a fan to the air-reversing valve, whence it 
passes through a vertical down-pipe to the base of 
the regenerator recuperator, which is located 
under the furnace hearth. In this it passes through 
numerous refractory channels having horizontal 
and vertical passes which eventually lead to the 
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primary combustion flue. This it leaves with the 
added primary and secondary gas, and the mixed 
gases pass into the heating chamber, where their 
combustion maintains a temperature of 1,000 deg. C., 
with a definitely reducing atmosphere at all times. 
The gases pass from the heating chamber to supple- 
mentary combustion flues, to which additional air, 
sufficient to complete the combustion, is supplied. 
Thence they pass on to the alternative passes of the 
regenerator recuperator, giving up the greater part 
of their sensible heat, and finally being discharged 
from the stack at a temperature of about 100 deg. C. 
The escaping gases, it may be noted, are practically 
invisible. The furnaces were specially designed for 
their work by Messrs. Priest Furnaces, Limited, 123, 
Albert-road, Middlesbrough, who point out that 
the conditions of temperature, atmosphere and 
pressure of the heating chamber are under complete 
control, since the air for combustion is supplied by 
an electrically-driven blowing fan, while the waste 
gases are drawn off by an electrically-driven ex- 
hauster. The gas, air, and waste-gas reversing 
valves are interconnected and are all operated 
simultaneously by the movement of a single lever 
at the front of the furnace, clearly shown in Fig. 8 
on Plate XXVIII. An experimental furnace of this 
type, it may be noted, was installed in the 26-in. 
finishing mill, as shown in Fig. 1, and was operated 
under normal working conditions for about a year 
before the furnaces in the new mill were installed, 
nd over this period the average gas consumption of 
this experimental furnace was less than 1,200 cub. ft. 
per hour. 

A view of the new 32-in. finishing mills is given 
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in Fig. 13, on Plate XXVIII, while drawings illus- | developing 500 h.p. at 450 r.p.m. The motor is 
trating their design and construction are reproduced | connected by a Wellman-Bibby flexible coupling to 
in Figs. 10 to 12 on the same Plate. The mills were | the first-reduction pinion shaft, which has twin 
constructed by Messrs. Davy Brothers, Limited, | single-helical pinions, forged solid with the shaft, 
Park Iron Works, Sheffield, and were designed for and having teeth of 2 diametral pitch and 12-in. face. 
the production of sheets with a maximum sheared | The ends of the latter are extended to carry a pair 
width of 4 ft., up to 10 ft. in length, and in gauges | of solid cast-steel flywheels, 6 ft. 9 in. in diameter, 


99 


ranging from 10 8.W.G. to 22 
}in. in thickness. The mill bedplates are of cast-iron 
of the vee-topped pattern, 12 ft. in length, tied to- 
gether with cast-iron distance pieces and wrought 
steel bolts, and the roll housings are of cast steel, 
the inner surfaces of the windows being machined 
and fitted with hard-steel wearing plates. The 
castings for the housings, it may be noted, were 
made by Messrs. Thos. Firth and John Brown, the 
weight of each being 25 tons. The chocks are of 


cast steel machined to fit the housings, and the | 
steps are of hard phosphor bronze, three being) 


provided for each neck. Provision is made for 


setting up the chocks by means of cast-steel clamps, | 


and mechanical grease lubrication is employed. 
For adjusting the rolls, which are of chilled cast 
iron, 32 in. in diameter and 60 in. in length, the 
housings are fitted with high-carbon forged-steel 
screws, 11 in. in diameter, working in cast-steel 
boxes, the adjustment being effected by single-arm 
spanners registering in cast-steel ratchet wheels. 
Each pair of housings is tied together by four steel 
stretcher bolts. 

The mills are driven through double-reduction 
gearing with a total gear ratio of 20 to 1, as shown 
in Fig. 10, on Plate XXVIII, by a 1,000-volt 
British Thomson-Houston alternating-current motor 





S.W.G., from moulds | and each weighing 4} tons. The flywheels are de- 


signed to store sufficient energy to supply the peak- 
load demand for both mills working simultaneously. 
The second-reduction pinion shaft is a steel forging 
carrying a pair of twin single-helical first-reduction 
wheels, and the second-reduction pinion, the latter 
having straight teeth of 1} diametral pitch and 24-in. 
face, engaging with a cast-steel spur wheel on the 
slow-speed shaft, which runs at about 22} r.p.m. 
The whole of the gears have machine-cut teeth and 
are enclosed in a cast-iron oil-tight gear case split 
horizontally. 

The bearings of the first-reduction pinion and 
flywheel shaft are 9 in. in diameter and 20 in. long, 
and are of the self-aligning type, white-metal lined, 
and supplied with pressure-feed lubrication. Each 
bearing receives a supply of oil from a separate 
chain-driven rotary pump capable of delivering oil 
against a pressure of 250 lb. per square inch. The 
bearings for the intermediate shaft are of the ring- 
oiled white-metal lined type, 13 in. in diameter 
and 30 in. long, while those for the slow-speed 
shaft are 18 in. in diameter and 22 in. long, arranged 
for grease lubrication. A centralised high-pressure 
grease lubricator, driven from the intermediate 
shaft, supplies grease to these bearings, as well as 
to the roll necks and spindle bearings of each mill. 
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The teeth 
lubricated, the oil being sprayed under pressure 
on to the teeth at the point of contact, while the 
second-reduction gear splash lubricated, the 
large gear wheel dipping into oil in the bottom of 
the casing. The pump for this service is located in 
a wrought-steel tank, and is driven by chain from 
the intermediate shaft, the oil being continuously 
circulated through a filter to remove any dirt. 

The bottom rolls of each mill are driven from 
the slow-speed shaft of the reduction gear through 
a cast-steel spindle with two cast-steel coupling 
boxes, a cast-steel wobbler and a half coupling of 
the same material. A simple means of driving the 
top roll, through the medium of a light coil clutch, 
has been incorporated for roll scouring. 

A Churchill roll grinder, visible in the background 
on the extreme left in Fig. 13, on Plate XXVIII, 
and shown separately in Fig. 9 on the same Plate, 
has been provided in the mill, this machine being 
of the type illustrated and described in ENGINEERING 
vol. exxix, page 538 (1930). It is capable of 
grinding rolls 120 in. long between centres and up 
to 40 in. in diameter. The rolls, it may be of 
interest to mention, are ground with a negative 
camber of 0-003 in. when cold, which, however, 
changes to a positive camber of 0-004 in. at the 
ordinary working temperature of the roll. This 
change of camber as the temperature of the rolls 
rises would normaliy lead to the production of 
inaccurate work for the first few hours after the 
week-end recess, and, to avoid this, electrical roll- 
heating equipment, designed and constructed by 
Messrs. The English Electric Company, Limited, 
Stafford, has. been installed. The heaters, one of 
which is shown in position on the rolls in Fig. 14, 
above, each consist of a specially-constructed coil, 
through which alternating current at 110 volts 
and 50 cycles is passed, its effect being to induce 
eddy currents in the metal of the rolls and heat 
them in this way. The current is supplied from 


18 


a Scott-connected transformer taking three-phase | 


Heater Wirsovut Heat Retainer. 


of the single-helical gears are pump | current from the 
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works’ system at 1,000 volts. 
The coils of the heaters are jointed to enable them 
to be placed in position, and for this reason the 
number of turns is kept low, and a heavy current 
at the above-mentioned low voltage is employed 
to give the ampere turns necessary. The arrange- 
ment enables the heaters to be taken from racks 
and placed in position in a few minutes, when, by 
switching in the primary circuit of the transformer, 
the heating effect commences immediately. It will 
be obvious that, with this system of heating, the roll 
surface is not in contact with any source of heat 
at a high temperature, and a steep temperature 
gradient between the surface and the centre of 


the roll which would set up internal stresses, is | 


avoided. With the induction heater, the heat is 
generated in the mass of metal and the roll is 
gradually brought up to the desired temperature. 
Moreover, the design of the heating coils ensures 


that there will be a temperature difference between | 
|subjected. The mouth of the muffle is closed by 


the centre and the ends of the roll similar to that 
resulting from the 
the roll has the correct form for the production of 
accurate work as soon as the heating is completed. 
It may be noted that the heaters require no atten- 
tion while in use, and, if switched on on Sunday 
evening, the mills can be started up on ordinary 
work first thing on Monday morning. Another 
point which may be mentioned is that the rolls 
are normally stationary while heating up, so that 
no power is expended in barring the mill round. 
It is, however, possible to heat the rolls while 
they are rotating, if desired, since the heater does 
not touch them ; the heaters are, in fact, separated 
from the rolls by asbestos sheeting which is used to 
retain the heat, but, in order to render the rolls 
visible, this sheeting was omitted when taking the 
photograph from which Fig. 14 has been reproduced. 

The finish-rolled sheets are next subjected to 
heat treatment in the plant shown on the left of 
the plan, Fig. 1, on page 503, the plant comprising 
four vertical-muffle furnaces, fired with producer 
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HERMANSEN VERTICAL-MUFFLE SOFTENING FURNACE. 


| gas and-supplied by Messrs. A. Hermansen, County 
|Chambers, 66}, Corporation-street, Birmingham. 
| In these furnaces, drawings of which are reproduced 
in Figs. 16 to 19, on page 507, the waste gases, 
|on their way to the stack, traverse a recuperator 


| consisting of a number of refractory tubes through 


which the gases pass while the secondary air 
traverses a number of small flues at right angles, and 
is thus heated to a temperature within approximately 
200 deg. C. of that of the waste gases. The main 
combustion takes place at the bottom of the muffle, 


‘in which a temperature of 1,200 deg. C. is main- 
| tained, but secondary combustion is arranged for 


about half way up the muffle in order to com- 
pensate for the heat losses due to the opening of 
the door at the top. The muffle is constructed of 
carborundum, this material having a much higher 
heat conductivity than that of firebrick, and the 
lining of the combustion chamber is of Sillimanite, 
owing to the high temperature to which it is 


two sliding half doors, which are opened and closed 
by hydraulic means, and the sheets to be heat 
treated, suspended by links from the jib of a light 
electric crane, are lowered into the muffle through 


| this opening at the top. 


This operation is illustrated in Fig. 15, above, 
where four sheets are being lowered into the furnace. 
Wider and longer sheets are treated either singly 
or in pairs, and, in the latter case, it is important 
to keep the sheets apart. The muffle measures 

12 ft. deep and 6 ft. wide internally, so that sheets 
up to 10 ft. long by 5 ft. wide can be dealt with ; 
the shape of the mufile is best shown in the sectional 
plan, Fig. 19, on page : 507. The object of the heat 
treatment is to raise the sheets as rapidly as possible 
to a temperature of 1,050 deg. C. to 1,100 deg. C., 
which is maintained for a few minutes, the time 
depending upon the weight and thickness of the 
sheet. As both time and temperature are important, 
the temperature is indicated by a pyrometer at the 
furnace and also recorded, togethe r with the time, 
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on a chart in the foreman’s office. The time record | tanks from hangers made of acid-resisting steel, | are detached by hand from their carriers, and the 


is made by means of a tumbler switch mounted on 
the end of the crane jib, a stop on the chain 


the furnace, and also when it is lifted out. 


ment of each sheet can be kept. 


being located face to face without touching until | latter are returned to the loading end by a rope 
) | the tank is filled. After remaining in one tank for | travelling at 120 ft. per minute, the sheets being 
operating the switch when the sheet is lowered into | about 20 minutes, the sheets are transferred to | lowered on to a slat conveyor which delivers them 


separately by lowering them into a tank filled with 


After removing the sheets from the furnaces | water and having sprays on each side at the top. 
they are allowed to cool in air, being suspended on 
wires for the purpose, and they are then flattened 
ta a machine of the multi-roller type illustrated in | of the spraying tanks. 


Fig. 


23, on page 518. 
into 


The sheets are then passed 
the descaling department, which adjoins the 
heat-treatment department, as shown in the plan, | 





| 


| 


Each sheet is next washed over by hand with cloths, | 
and finally rinsed again by being lowered into one | 


To dry the sheets, they are suspended from carriers 


| 


on a travelling wire ropeway, and passed slowly on 
this through a steam-heated passage, the position of 


Fig. 1, on page 503, and which, it may be noted, is | which is indicated on the plan, Fig. 1, on page 503. 


now being extended to increase its capacity by 
50 per cent. Fig. 24, on page 518, is a view of the 
present descaling department where five vertical 
descaling tanks are now in use, the tanks each 
measuring 5 ft. by 13 ft. by 11 ft. 6 in. deep, and 
being constructed of blue brindle bricks set in 
cement mortar and braced with steel ties and 
channels, as employed in furnace construction ; 
the tanks are lined with Prodorite acid-proof 
bricks. The sheets are suspended vertically in the 





The entrance to the passage is shown towards the 


By | another tank, containing a different solution, for 
these means a complete record of the heat treat-| about 2 minutes, and are then each washed 


right in Fig. 24, page 518, in which illustration six | 


sheets can be seen about to enter it. The sheets pass 
through the passage at a speed ranging from 5 ft. to 
20 ft. per minute, the speed being variable to suit 
the working conditions. On their way through the 
passage, the sheets pass between a pair of large 
electric radiators, the heat from which serves to 
evaporate any drops of water which may be adhering 
to them. At the far end of the passage, the sheets 


into the warehouse. The conveyor is first inclined 
steeply downwards, as shown in Fig. 25, on page 518, 
and, to prevent the sheets from sliding down it, 
a cotton belt passing round rollers and driven by 
the slats of the conveyor is provided, as will be 
clear from the last-mentioned illustration. The 
greater part of the conveyor, which has a total 
length of 149 ft., is, however, horizontal, as shown on 
the right in Fig. 26, on page 518, and while travelling 
on it at a variable speed of 10 ft. to 32 ft. per minute, 
the sheets are inspected to check the gauge and 
examined for surface finish. If satisfactory in these 
respects, the sheets are placed on the trolleys shown 
in Fig. 26, and taken to the stretching machine shown 
in the foreground of Fig. 25. In this machine, 
which was constructed by Messrs. Joshua Bigwood 
and Son (1930), Limited, of Wolverhampton, the 
sheets are flattened by straining them longitudinally 
slightly above the elastic limit, for which purpose 
they are placed between toggle grips at each end 
of the machine and pulled by means of a hydraulic 
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THE MANUFACTURE OF STAYBRITE STEEL SHEETS. 


MESSRS. THOS. FIRTH AND JOHN BROWN, LIMITED, SHEFFIELD. 
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Fie. 20. Parr or THe Po.ttsHinc PLANT at BLACKHEATH WoRrKS. Fie. 21. PotisHep-SHeetT WAREHOUSE AT BLACKHEATH WORKS. 


ram capable of exerting a force of 100 tons. This 
treatment renders them perfectly flat, and, after 
being sheared to the correct size on guillotine shears, 
they are either dispatched or put into stock in the 
warehouse. Normally, from 200 tons to 300 tons 
of sheets of the gauges and sizes most com- 
monly required are held in stock for immediate 
delivery. 

As previously stated, cold-rolled Staybrite sheets 
are also made, cold-rolling being employed for the 
production of sheets with a smoother finish and a 
closer thickness tolerance than is obtained by hot 
rolling, as well as for the production of the thinnest 
gauges and to give the material definite mechanical 
properties due to work-hardening. Sheets which 
have to be cold-rolled for any of these reasons are 
taken from the warehouse to the cold-rolling mill, 
where they are rolled dry and left with a bright 
finish in the work-hardened condition which is 
suitable for many requirements. If thin sheets or 
sheets with a very close tolerance for thickness are 
required in the soft condition, they are returned, 
after cold-rolling, to the heat-treatment department, 
and passed thence through the descaling and drying 
processes to the warehouse, as already described for 
hot-rolled sheets. One of the cold-rolling mills, of 
which two are installed, is illustrated in Fig. 22, on 
this page. Each mill is driven by a 200-h.p. motor 
and has two working rolls ll in. in diameter and 
two backing rolls 22 in. in diameter, the length 
in each case being 3l in. The rolls, it may be 
mentioned, are hardened-steel forgings, made by 
Messrs. Thos. Firth and John Brown, Limited, 
who specialise in the production of rolls of this 
class. 

If either hot-rolled or cold-rolled sheets are 
required to be polished, they are dispatched to the 
company’s works at Blackheath, Staffordshire, which 
are specially equipped for this operation. The 
site of the Blackheath works has an area of 16 acres, 
of which two acres are covered by buildings. In all, 
there are 33 polishing machines, each driven by a 
separate motor and absorbing 760 h.p. in the aggre- 
gate, the largest machine being capable of polishing 
sheets up to 5 ft. in width and 20 ft. in length. 
The machines are of special design, and in them the 
sheet to be polished is reciprocated longitudinally 
on a table under a rotating mop, while the latter is 
given an oscillating motion in a transverse direction. 
Some of these machines are visible in the background 
in Fig. 20, above, which shows the interior of 
one of the shops. The auxiliary equipment of the 
works comprises roller-flattening and stretching 
machines and a chemical degreasing plant, through 
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AvTomosite Encrverrs.—At the 


which all the sheets are passed after polishing in seargeicaer | OF yoy mae © 
; : : recent annual meeting of the Institution of Autom e 

> » Te . Ase Ss > 8 y | re a OF 43) 
order to remove the grease used in the polishing Engineers it was announced that Major C. G. Nevatt hed 


compound. Fig. 21, above, shows the racks in| been elected president of the Institution for the season 
which the polished sheets are stored in the ware- | 1932-33. The summer visit of the Institution will this 


re ce , -days’ tri the Thames to 
yuse at the Blackheath works. | year take the form of a four-days’ trip up 
nouns of Gh a , | Oxford on June 8 to 11 inclusive. The offices of the Insti 
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LITERATURE. 


Architectural Practice and Procedure. By Hamitton H. 
Turner, F.S.I. Second Edition. London: B. T. 
Batsford, Limited, 1931. [Price 15s. net.] 

THERE are many activities based on experience 
rather than on purely theoretical studies, which can 
only be treated in a useful manner by one actively 
engaged in the practice of the calling enlarged upon. 
The author of the work now reviewed, having wide 
experience in all matters relating to the conduct 
of building operations, as a matter of business 
conducted in an orderly manner, is well qualified 
to write upon his subject with informing helpfulness 
bred of practice. The book opens with an introduc- 
tory statement indicating the nature of the duties 
an architect is called upon to observe in the conduct 
of building operations for which he is responsible, 
followed by a chapter on methods of obtaining 
employment. This, to any architect, particularly 
the young man, is a matter of vital interest. The 
abuse of method, i.e., unprofessional scheming, 
is commented upon. 

The routine work of an architect's office, the keep- 
ing and recording of papers, catalogues and price 
lists, is the subject of useful hints, the author 
being insistent upon the value of system as a means 
of time saving, and the expeditious treatment of 
any question arising in connection with work that 
is past,orinhand. Thesurveying of sites and build- 
ings is treated in detail, the survey including not 
simply a plot of the site, but full particulars of all 
matters with which it is presumed the architect 
must be acquainted in the preparation of his plans. 
It isevident, however, that, in the case of complicated 
sites with many obstructions, one having special 
qualifications for making a true plot is needed, 
whether the architect himself or a specialist in this 
kind of work. Quite commonly, the plot survey 
is made by the steelwork engineer where steel frame 
construction is adopted. 

A chapter on the preparation of drawings leads 
up to the drafting of specifications, which, it is 
advised, should be preceded by a set of “notes,” 
suggesting points to be dealt with. Such subjects 
as bills of quantities, schedules of prices, approximate 
estimates, with much useful information on good 
practice in “cubing,” are well covered. Tenders 
and contracts are very fully treated, with useful 
hints on the inspection of works. The preparation 
of certificates for payments, the work and functions 
of the quantity surveyor, the architect’s attitude 
towards his client, the duties of the clerk of works 
and builder’s foreman, are made the occasion of 
useful advice. The question of fees of various 
kinds is enlarged upon. In treating of the emolu- 
ments paid to consulting engineers, the author 
very properly favours the procedure of payment 
direct to the engineer, avoiding the objectionable 
practice of payment through the contractor. The 
latter practice is very common, as also is the practice 
of including costs of design in the price paid for 
steelwork, in which case the client knows little 
about it, or supposes he gets this service for nothing. 
Generally, it may be suggested that in any case of 
doubtful propriety it is well to consider whether 
the method proposed will bear disclosure—an acid 
test which may be very generally helpful in matters 
of business. 

The author pays due attention to Building Acts, 
and a useful type specification is introduced, with 
a form for schedule of prices, and other matter of 
a similar nature. 

The foregoing indication of the ground covered 
by the author will make it evident that he has 
not omitted much of importance concerning the 
conduct of operations under the architect’s control. 
The difficulty that is experienced by the young 
architect in securing his first commission is greatly 
enhanced by the knowledge the client probably 
has of his limited acquaintance with the strictly 
business side of his calling—knowledge which can 
only be secured and applied with confidence by 
experience as a principal. This book should there- 
fore be of very special use to the young practitioner. 
The author, who writes with clearness and adequate 
know ledge, manages to make his subject quite 
interesting as reading matter, and difficult cases 
are illustrated by specific instances occurring in 








his own practice. It is advised, with wisdom, that 
the building contractor should be treated always 
with reasonableness and strict fairness. It is not 
to be overlooked that the contractor does not put 
up buildings for amusement and without regard 
to his ultimate profit, and is quite naturally keen 
on ensuring to himself all that he may justly claim. 
An item not considerable in itself as affecting total 
cost, may yet be of some importance to him as 
representing a very appreciable percentage of the 
profit margin. As with the engineer so with the 
architect ; in any position assumed, he is always 
on the surest footing if the requirement he insists 
upon is in essence just. 

This book is, as may be expected from Messrs. 
Batsford as publishers, well presented, and may be 
confidently recommended to the attention of all 
interested in the conduct of building work or the 
maintenance of structures. 





Automobile and Aircraft Engines. By A. W. Jupag, 
Wh.Se., A.R.C.S. Second Edition, revised and en- 
larged. London: Sir Isaac Pitman and Sons, Limited. 
[Price 42s. net.] 

W3EN the advanced position held by this country 
in the fields of automobile and aircraft engines is 
considered, it must be admitted that the relevant 
literature is not of a correspondingly high standard ; 
neither is it by any means complete. The publica- 
tion of a book with the objects of the present one, 
intended, as it is, to provide a comprehensive treat- 
ment of these subjects, is, therefore, heartily to be 
welcoméd. A rapid glance through this book, with 
its attractive appearance and numerous excellent 
illustrations—for in these respects publisher and 
author have collaborated most happily—increases 
the impression that here is a valuable acquisition 
to the literature of this branch of mechanical 
engineering. 

A closer examination of the book, however, 
reveals points on which some remarks may be 
offered under two headings. The first of these 
concerns the general policy of the publication of 
technical books in this country at the present time ; 
for the second the author must accept respon- 
sibility, although in this respect he appears to the 
victim of the general policy. 

The criticism centres round the fact that the book 
is, for a single author, very large, containing over 
800 pages, with numerous figures and tables, and 
covers a correspondingly large field. The prepara- 
tion of such a book demands considerable time and, 
taking into account the difficulty of many parts of 
the subject, extreme care in expression. It is 
just this necessary care that is so hard to ensure in 
a work of such size. 

Throughout the book, instances could be cited 
of passages which, owing to looseness in the wording 
of a sentence, or to the development of an argument 
not being strictly logical, would convey a wrong or 
incomplete meaning to a reader not well familiar 
with the subject. At the beginning of Chapter I, 
for instance, the author distinguishes between 
inflammation and detonation. After explaining 
the progress of combustion by inflammation, he 
says: “‘ When the mixture is completely inflamed, 
explosion follows, and the maximum pressure is 
attained ; the moment of complete inflammation 
is also that of maximum pressure,” and again, 
‘““Combustion is complete when the chemical com- 
bination of the elements present is effected, and this 
point of complete combustion does not necessarily 
coincide with that of explosion.” 

It is difficult to understand the meaning of 
these paragraphs. If explosion follows complete 
inflammation, and the maximum pressure is 
attained, how can the moment of complete inflam- 
mation—which is presumably that when the mix- 
ture is completely inflamed—be also that of 
maximum pressure ? Again, in the second para- 
graph quoted, why is it necessary to say that the 
point of complete combustion does not necessarily 
coincide with that of explosion ? Surely this point 
must, at its earliest, be after explosion—by which 
‘extremely rapid combustion ” is generally under- 
stood—is complete. 

After explaining detonation, the author illustrates 
the difference between inflammation and detona- 
tion of an explosive charge by comparing guncotton 





ignited by a match in the open air with that fired 
by means of a percussion cap. He states that in 
the first case “it will burn harmlessly,” while in 
the second “‘ a very violent explosion or detonation 
will occur, due to the starting of an initial com- 
pression wave by the percussion cap.” There is 
no mention here of the explosion which earlier is 
said to follow complete inflammation. Such 
expressions and apparent inconsistency do not 
help to make these difficult matters clear to the 
reader. 

Again, on page 74, is the statement that “in 
most gas and petrol engines the gas flows through 
the valves at a mean velocity, which is of the order 
of 100 ft. per second.” That this value is too low 
is shown by the author himself by the values on 
Figs. 172 and 177. Further, the information given 
in Figs. 172 and 184 concerning the relationship 
between volumetric efficiency and compression 
ratio is inconsistent. 

At the bottom of page 377 appears the unqualified 
statement that “the volumetric efficiency of the 
petrol engine decreases as the engine speed increases, 
in all ordinary petrol engines, to a greater or lesser 
extent according to the design.” Fig. 179 on the 
following page gives a curve of the variation of 
volumetric efficiency with engine speed taken from 
an actual engine. This curve is of the usual form, 
the volumetric efficiency increasing up to the 
maximum, determined by the valve gear, with a 
subsequent progressive falling-off with increasing 
speeds beyond this maximum. 

If these were the only inconsistencies of state- 
ment, the author could be congratulated on a work 
excellent from all points of view. Unfortunately, 
those given are typical of the lack of preciseness of 
most of the writing. Another defect, literary rather 
than technical, is the author’s habit of writing 
extremely short paragraphs, and of giving to single 
sentences the status of paragraphs. This often 
prevents the steady development of an argument, 
and leads to a staccato rendering which is, at best, 
unpleasant for the reader. Altogether, the inppres- 
sion is given that the author, who appears to know 
his subject thoroughly, has undertaken a work 
much greater in extent than that for which he 
really had time, with the results that his arguments 
are often ill-considered and presented in an unfor- 
tunate manner. 

This brings us to the question of general poliey 
mentioned earlier. Why, under present circum- 
stances, should not publishers give more encourage- 
ment to short works by specialists, instead of 
apparently encouraging them to reproduce such 
omnibus works as that under review? It is a 
commonplace, to-day, that those who really know 
a technical subject sufficiently well to write authori- 
tatively are much too busy to write lengthy works 
about it. As a result, many important subjects 
are actually not written about at all, to the great 
detriment of general technical knowledge. There 
are, of course, certain exceptions, where men of very 
high standing have written good comprehensive 
books on their subjects, but it will be found on 
examination that, to do so, most have utilised help 
given by their staffs. But these instances are too 
few to affect the general question, and, as regards 
British technical books, it must be admitted that, 
while our general and elementary text-books are of 
a high average standard when compared with 
those of other countries, our advanced and special 
works do not cover the necessary ground at all 
systematically. This, we submit, is the fault of a 
system which offers so little encouragement to 
experts to deal authoritatively with their own 
specialities. 

Excuse can, therefore, be made for Mr. Judge, 
who, if he were encouraged to devote his available 
time to those sections of the wide fields of automo- 
bile and aircraft engines of which he has most 
intimate knowledge, could undoubtedly produce 
work of high value, instead of being, as in this case, 
apparently constrained to produce a work more 
comprehensive in its scope than his available time 
permitted. 

A further drawback of such works is that, in the 
endeavour to be comprehensive, large parts are 
devoted to such matters as ideal cycles, principles 
of combustion, and elementary applied mechanics, 
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matters which, instead of being left to the elemen- 
tary text-books where they belong, are treated | 
ad nauseum in all advanced works. The proportion 
of the present book devoted to these matters is, 
however, relatively small, and we can only regret 
that the author has been hardly able to bring his 
book to the high standard he and his publishers | 
obviously set themselves. In spite of the foregoing 
criticism of detail, the author has collected together 
a fund of useful information, and his book is to be | 
recommended to those studying automobile and | 
aircraft engines in their more advanced aspects. 





Rngineering Geology. By Hertvrion Riss and Tomas | 


L. Watson. Fourth Edition. New York: John| 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited, [Price, 25s. net.] 


Tue necessity of geology to the civil engineer has | 
already been commented upon on many occasions 
in these columns. It is sufficiently obvious that 
the execution of a very large proportion of 
engineering undertakings must depend, in large 
measure, for success upon an adequate apprecia- 
tion of geological conditions such, for example, as 
the structure of rocks in relation to foundations 
of all kinds, but particularly for dams and reser- 
voirs, bridges, docks, and tunnelling operations, 
Further, the conditions affecting underground water | 


supplies, the relation of soils to sewage disposal | 
and water purification, and the character of rocks, | 
cements and other materials for building, road- 
making, &c., are of the greatest importance. 

The fact that the above work has now reached 
a fourth edition is sufficient indication that it fulfils | 
a genuine want. It may be mentioned that it 
contains 19 chapters, and covers nearly 700 pages, | 
which will, perhaps, convey some idea of the scope 
and thorough treatment given by the authors. 
The practical application of the many and diverse 
aspects of geology to engineering can, perhaps, 
best be exemplified by reference to some of the 
subject-matter of the work. 

Thus, passing over the 
which treat with such necessary 


three chapters, 
matters as rock- | 


first 


and excellently printed. 
prints, nor any passages in the text of which the 
meaning could be considered in any way obscure— 


no small merit in a work of this nature. It should 
be mentioned, in conclusion, that the subject is 
treated from the American standpoint, the maps 


and illustrations relating, for the most part, to the 

United States. 

/RESIDUAL - MASS PERCENTAGE 
RAINFALL RECORDS FOR THE 
BRITISH ISLES. 

By Atrrep A. Barnes, F.R.Met.Soc., M.Inst.C.E. 


ALTuovuGnH it must be admitted that the fore- 


| casting of the probable rainfall to be expected in 


We have noticed no mis- | 


normal? We should probably be correct in assum- 
ing that rainfall may be regarded as the visibk 
manifestation of the resultant of all the cycles 
which must be controlling our weather, even though 
many of these cycles are unknown. If, therefore, 
the rainfall has been carefully recorded—as it has 
been in the case of the British Isles during the past 
69 years—and the results co-ordinated on some 
definite basis, it is possible that we may learn 
something which may help us in the future. 
Waterworks engineers particularly must be con- 
cerned with this future, and no doubt they would 
prefer to know the probabilities relating to the 
months from April to September inclusive. At the 
moment, however, we must content ourselves with 
an analysis of the annual figures which have been 
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of success, there is no reason why we should not | in the “ Rainfall Atlas.” The writer collected the 


forming minerals, origin, character, mode of occur- | attempt to learn from past re scords whether or revised values in a paper,* read before the Royal 


rence of rocks, structural features and metamor- 
phism, we come to the fourth chapter, entitled 
‘* Rock-Weathering and Soils.” A knowledge of | 
the principles of rock-weathering is essential in | 
the study of building stone and soils, and of the | 
outcropping portions of ore-deposits. In all surface | 
projects, the engineer is confronted with considera- 
tions which relate either to the results of weathering 
in the past, or the probable effects it will have in| 
the future. 
River improvement, surface water supply, hydro- 
electric power plants, railways, canals, and irrigation, 
are all concerned with the surface flow of ees 
| 
| 


hence the engineer has to deal with the subject of 

rivers, and requires a general knowledge of the 

characteristics of running water, and especially 

with the deposits that have been created by streams, 

whether past or present. In the chapter entitled | 
“Surface Waters (Rivers),’’ these matters are | 
dealt with in a practical manner, whilst the follow- | 
ing chapter treats with subsurface waters, with 

special reference to their use for water supply and, 
further, as they may affect tunnelling operations, | 
dam and reservoir foundations, the stability of 
embankments, &c. 

Landslides and land subsidence, often referred to 
but briefly in geological text books, are apt to 
play an important part in engineering operations, 
and this necessitates a close study of their cause 
and character. In this connection, the authors give 
several examples, an.ongst which that at Culebra, 
on the Panama Canal, may be mentioned. 

Wave action and shore currents are important 
factors in both harbour construction and mainten- 


ance, and in problems connected with coastal 
erosion. Chapter VIII, which occupies some 30 
pages, treats with this aspect of geology in an 


officient and interesting manner. 

Other chapters of particular interest to engineers 
which may here be mentioned deal with lakes, 
glacial deposits, reservoirs and dam sites, building 
stone, road foundations and road materials, and | 
ore deposits. 

The work is clearly written, profusely illustrated, 


not there may be any 


| British Isles Rainfall. 
Based on 44 year Normal 


Residual-Mass Percentages. 
1887 to 1930 = 42-06 in. 


A. B. Cc D A. B. Cc. D. 
Resi- rq 
due due 
" , — Resi- 
Year's from Resi- , Year's from 
Date. ‘Ratio. 100 | dual Ratio. 100 | ual 
3 SS. 
per Mass. per 
cent. cent. 
60 1897 102 + 2 33 
1863 95 - 5 55 1898 94 6 27 
1564 “0 —20 35 1899 Ys 2 25 
1865 95 > 30 1900 111 +11 36 
1866 | 109 ” 39 1901 91 — 9 27 
1867 96 ‘ 35 1902 86 -14 13 
1868 | 102 2 37 1903 125 25 38 
1869 101 1 38 1904 92 8 30 
1870 8&3 17 21 1905 88 —12 18 
1871 oF 6 15 1906 100 18 
1872 135 5 50 1907 98 — 2 16 
1873 93 7 43 1908 93 -— 7 9 
1874 97 3 40 1909 99 1 8 
(min.) 
1875 105 > 45 1910 108 +8 16 
876 111 il 6 1911 O4 — 6 10 
1877 | 125 > 81 1912 114 +14 24 
1878 = 101 l 82 1913 97 — 3 21 
1879 98 2 80 1914 105 5 26 
1880 )=s«101 l 81 1915 103 - 3 29 
1881 102 + 3 83 1916 | 113 +13 42 
1882 118 18 101 1917 96 4 38 
1883 6-106 6 107 1918 106 6 44 
(max.) 
1884 93 — 7 100 1919 96 — 4 40 
1885 o4 6 94 1920 | 107 + 7 47 
1886 6108 8 102 1921 81 —19 28 
1887 76 24 78 1922 ; 98 -— 2 26 
1888 05 5 73 1923 | 112 +12 38 
1889 91 ) 64 1924 «115 -15 53 
1890 “4 6 58 1925 102 -2 55 
1891 103 $ 61 1926 101 + 1 56 
1892 oF 6 55 1927 | 116 +16 72 
1893 85 15 40 1928 116 +16 88 
1804 108 3 43 1929 101 +1 89 
1895 4 6 37 1930 | 113 +13 102 
1896 o4 6 31 1931 104? + 4? 106 ? 
(Note.—The ratio for the year 1931 is approximate 
only). 


general type of weather in the future. In other 
words, although a definite cycle may not yet be 
recognisable, is there anything which may lead us 
to suppose that, on the whole, the years now imme- 
' diately in front of us will be wetter or drier than the 


tendency towards a certain | Meteorological Society on December 16, 1931, so 


there is no need to repeat them here. 

A satisfactory method of examining the records 
is firstly to express the rainfall of each year as a 
percentage of the normal, years which are drier 
than normal being shown as below 100 per cent. 
and vice versa, as in column B of the annexed table. 
Secondly, the amount by which the year is drier 
or wetter than normal is called the “ residue,”’ and is 
extracted as is column C. Thus, the wettest year, 
viz., 1872, which is 135 per cent. of the normal, is 
shown as + 35, and the driest year, 1887, which 
is 76 per cent. of the normal, is shown as 24. 
Thirdly, these residues are added together, with due 
regard to sign, as in column D, this set of figures 
being called the “ Residual Mass.”’ The commenc- 
ing figure of 60 forms a datum for calculating this 
column and is immaterial ; it is chosen large enough 
to avoid a negative value at the minimum year 
1909. 

A word is necessary here as to the figure which 
has been chosen for the normal, and upon which 
the percentages are, of course, based. This figure 
should be the average over as long a period of 
reliable records as possible, with the proviso that 
the wet years should be balanced by the dry years. 
Without embarking upon a discussion on this 
matter, it may be stated that the writer is of the 
opinion that the most recent reliable period is the 
44 years, 1887 to 1930, in which the 22 dry years, 
from 1887 to 1908, are balanced by the 22 wet years, 
from 1909 to 1930. The case for the normal is, in 
fact, proved by the annexed diagram, which is 
now introduced, where it will be noticed that if we 
were to use a period longer than the last 44 years 
we should be adding wet years back to 1871, with- 
out any compensating dry years to balance them. 

This diagram, which is plotted from the residual- 
mass percentage figures given in column D of the 

table, is self-explanatory, but it reveals, facts 
which will probably not have been realised by the 
majority of readers. Some, no doubt, will have been 





* “ Rainfall Reviewed.” 
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cognisant of the very wet years which we have had | 
recently, but few will have recognised the fact that | 
those wet years have extended back as far as the | 
beginning of the year 1909. The drought year of | 
1921, which affected some waterworks engineers so | 
disastrously, is seen to be only an incident in this 
sequence of wet years, and its effect, together with 
that of the slightly dry year of 1922, was immediately | 
cancelled by the two wet years, 1923 and 1924, which 
followed. Further, it has probably not been 
realised that these last 22 wet years had their exact 
counterpart in the 22 dry years which commenced 
with the drought in the Jubilee year 1887, and con- 
tinued to the end of 1908. Here, again, conversely, 
we have a very wet year, 1903, cancelled by the dry | 
years which came immediately before and atter it. | 

Thus we are led to the question, “ are we now to | 
expect a sequence of years which, on the whole, will 
be drier than normal ?” Without invoking the aid 
of a rainfall cycle, we are forced to admit that there 
seems to be an undoubted symmetry about the end 
of the year 1908, and if the trough there shown on 
the diagram denotes the effect of some unknown 
cause, then we undoubtedly have its exact reversal 
shown as a peak at about the year 1886. What the 
cause of that reversal is we must leave the scientists, 
astronomers, or upper air investigators to tell us, 
but the purpose of this article is to warn waterworks 
engineers that if an extended symmetry before the 
year 1886 is about to have its counterpart now, 
then we are due soon to have a series of dry years 
to balance the wet years from 1872 to 1886. 


‘ 


GRINDING MACHINE FOR WIDIA 
TOOLS. 


Iy order to obtain the best results from Widia all ry, 
careful attention must be given to grinding operations, 
and a machine specially designed for this work has 
recently been placed on the market by Messrs. B. R. 
Rowland and Company, Limited, Climax Works, Red- 
dish, near Stockport. This machine, which is illus- 
trated in Figs. 1 to 3 on this page, is fitted with 
three wheels, one for roughing, one for finish grinding, 
and one for polishing. It will be noticed from Fig. 1 
that a face type of grinding wheel is employed in each 
case, and that right-hand or left-hand tools can be 
ground with equal facility, each wheel being provided 
with two rests. It will be evident that right-hand and 
left-hand tools can be ground simultaneously if required. 
: ~ makers attach importance to the absence of 
“i0ration, and the machine is of very substantial 
“onstruction, the frame being a single-piece casting 
with strong internal ribbing. In order to ensure 





absence of perceptible whip in the main spindle, it is 

















Fie. 3. 


made 2} in. in diameter between the bearings. The 
grinding wheels are 14 in. in diameter by 3 in. wide, 
and the polishing wheel is 12 in. in diameter by 2 in. 
wide. All three wheels are double-recessed, and are 
fitted with substantial welded-steel guards, which fully 
comply with Home Office regulations. 

The machine can be either motor-driven or belt 
driven, the latter type being shown in the illustrations. 
It will be noticed from Fig. 2 that the countershaft, 
which is mounted on ball bearings, is located inside the 
main frame, the belt-shifting gear being operated by 
the lever on the front of the machine which is visible 
in Fig.1. The main spindle is driven from the counter- 
shaft by four Vee-belts, and the polishing wheel is 
driven from the main spindle by two similar belts. 
When a motor drive is employed, the motor is mounted 
inside the main frame in place of the countershaft, and 
is push-button operated. The spindles run on anti- 
friction bearings, two large-diameter roller bearings 
being provided to take the journal load, and a 
double-type Hoffmann thrust being fitted to take end 
thrust. The bearings are grease lubricated, and the 
housings are provided with labyrinth seals to prevent 
the ingress of dirt. The bearings are supplied with 
grease by a gun on the Tecalemit high-pressure system, 
the nipples for fitting the gun being visible in Figs. 1 
and 2. 

The rests, one of which is clearly shown in Fig. 3, are 
adjustable for wear on the wheel, and also for angularity. 


Fie. 2. 


| Each rest is provided with a protractor marked in 
| degrees, so that the correct clearance angle may be 
| obtained on the tool, and reproduced on subsequent 
| tools, when using any of the three wheels. A large 
| water tank is formed in the left-hand part of the base, 
|as viewed in Fig. 2, and the water is delivered to the 
nozzles by a centrifugal pump of large capacity, 
| suspended inside the frame over the tank. The nozzles 
are adjustable and each is provided with a separate 
cock. A copious supply can be delivered from each 
| nozzle at very low pressure, and it is stated that splash- 
|ing during grinding is practically eliminated by this 
method, although the amount of water passing through 
the nozzles may be as much as 180 gallons per hour. 
| The settling tank is outside the main casting, as shown 
in Figs. 1 and 2, where it may be conveniently cleaned 
out without the use of tools. The main tank may be 
cleaned out when necessary through the mudhole at 
the back of which the cover can be seen in Fig. 2. The 
pump spindle, and the bearings for the jockey pulleys 
over which the pump belt passes, are connected by 
tubing to the greaser nipples mounted on the back of 
the machine, so that the Tecalemit gun can also be used 
for these bearings without the necessity for applying 
it to nipples inside the machine. The three nipples 
can be seen in Fig. 2. The attention to detail in the 
design of the machine is shown by the fact that the 
grinding rests are secured by brass nuts, so that there 
is no danger of their becoming jammed owing to rust. 
The protractor and guide, and also the adjusting 
screw and locking plate on the rest, are all chromium 
plated, again eliminating any possibility of rusting, and 
enabling the protractors to be easily read. The sole 
agents for the machine in this country are Messrs. A. C. 
Wickman, Limited, of Coventry. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The summer 
meeting of the Institution of Electrical Engineers will 
take place in Yorkshire, from May 30 to June 3, the 
headquarters being at Harrogate. The meeting will 
include visits to Leeds, Huddersfield, Dewsbury, Shef- 
field, and York. Members of the Institution, who 
desire to take part, should send in their application, 
without delay, to the Secretary, at Savoy-place, Victoria- 
embankment, London, W.C.2. 


New INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS.—A general meeting of the British members 
of the New International Association for Testing Mate- 
rials will be held at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, London, 
S8.W.1, on Tuesday, May 10, at 7.30 p.m. The chair 
will be taken by Sir Henry Fowler, Chairman of the 
British Committee. Dr. W. Rosenhain, F.R.S., President 
of the International Association, will give an address on 
the work and objects of the Association. A ballot for 
the election of new members of the Committee of the 
British Branch will be taken. All those interested in 
the testing of materials are cordially invited to attend. 
The honorary secretary-treasurer of the British Branch 
of the Association is Mr. G. C. Lloyd, 28, Victoria-street, 
London, 8.W.1. 
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LABOUR NOTES. 


FoLLowtnG upon the recently adjourned meeting 
between the representatives of the Mining Association 
and the Miners’ Federation to discuss the position 
that will arise on July 8 when the Coal Mines Act, 
1931, comes to an end, the President of the Board of 
Trade and the Secretary for Mines had meetings last 
week with the representatives of each side and urged 
both parties to resume the adjourned discussion. The 
miners, it is understood, desire an assurance on wages 
before they will agree to the continuance of the 7}- 
hours day after July. The Mining Association holds 
that wages are a matter for the districts and not for a 
national body; and, in any case, they object to 
statutory regulation or any form of national wage- 
fixing machinery. At a meeting in London on Thurs- 
day, the Central Committee of the Mining Association 
considered “the various important problems, both 
commercial and legislative, now confronting the 
industry,” and as it was felt desirable to make a 
reference to the districts it was decided to adjourn 
the meeting for a week. 





The reply of the Northern Counties Textile Trades 
Federation to the request of the Cotton Spinners’ and 
Manufacturers’ Association that they should take 
part in a joint conference dealing with the question of 
wages, was communicated to the employers at a 
meeting in Manchester on Friday last. It was to the 
effect that the affiliated organisations did not feel 
justified in entering a joint conference committed to 
« further reduction in wages; consequently, they 
declined to accede to the employers’ request. 





The German unemployment returns for the first 
half of April show a reduction of about 100,000 in 
the total number of persons registered as in search of 
employment. The figure was 5,934,000 on April 15. 
According to The Times’ correspondent at Berlin, the 
number has fallen by about 200,000 since the middle 
of March. The number in receipt of unemployment 
insurance benefits has fallen by about 200,000, the 
number in receipt of unemployment insurance relief 
by 231,000 to 1,347,000, and for the first time for nearly 
«a year there has been a decrease (of 23,000) in the 
number in receipt of extended benefit, which was 
1,721,000. The bulk of the remainder, the corres- 
ponient adds, would be receiving local “ welfare” 
relief on a lower scale. - 

The sixtieth annual report of the United Pattern- 
makers’ Association states that in 1931 the member- 
ship of the organisation decreased from 11,262 to 
11,041. The gross income was 191,383/. L5s. 4d., 
and the gross expenditure 211,5541. 15s. 10d. The 
total income for the eleven years 1921-31 was 
1,308,984/. 18s. 10d., and the total expenditure, 
1,466,4971. 14s. 4d. On benefits alone, the expenditure 
was 1,313,272/. “These tremendous figures,” Mr. 
Findlay, the general secretary, says, “for a society 
of approximately 11,800 members with 60 per cent. 
of its members in an approved National Health 
Insurance Section, brings out into relief the immense 
possibilities of informed and far-seeing trade union- 
iam.” The trade union income in 1931 was 
48,1171. lls. 9d., and the expenditure 67,8102. 16s. 10d. 
The balance sheet shows a total credit all told of 
46,8071. 138. 9d. of which 3,326. 19s. 2d. belongs to 
the auxiliary sick and funeral benefit fund, and 
7251. l4s. 3d. to the political fund, leaving 
42,7551. 0s. 4d. In order to continue the payment of 
benefit, 7,335/. 8s. 4d. has been borrowed from the 
superannuation reserve fund. Trade benefit ab- 
sorbed 36,5771. 138. 3d., sick benefit, 6,907. 14s. 1d., 
funeral benefit 2,253/., and superannuation benefit 


11,3581. le. 10d. The cost of management was 
10,3861. 18s. 10d., or 18s. 10d. per member. Arrears 
of contributions increased from 3,002/. 9s. 11d. to 


3.0151. 12s. 6d. 


Mr. W. A. Appleton, the secretary of the General 
Federation of Trade Unions, states in the 130th 
quarterly report of the organisation, that during the 
past three months 16 dispute claims have been met by 
the management committee. Of the disputes, only | 


those in the textile trades have involved large numbers, | and 
for 5,911 in| equally face facts. The time has come for a cool and 
considered examination of its past work and to make 
such changes as experience has shown to be necessary, 
In no other case | in order that its influence may be more surely spread 


the Weavers’ Amalgamation accountin; 
the Burnley area; while the Leicester Hosiery Union 
returned 2,024 as eligible for benefit and the National 
Union of Textile Workers 1,500. 





by 1,8561. This provision of organised material 
resistance definitely differentiates the General Federa- 
tion of Trade Unions from either of the other national 
labour organisations. Not only does it provide funds, 
but these funds are self-furnished, and are receivable 
as rights, and not as gifts which vary in value according 
to the poverty of the givers or the popularity of the 
applicants. The possibilities of the General Federa- 
tion of Trade Unions in this direction are only limited 
by the shortsightedness of those unions which stay 
outside.” 





The total number of societies affiliated to the General 
Federation of Trade Unions is 95, of which 61 contri- 
bute on the higher scale, 31 on the lower scale, and 
three on both scales. The gross membership is 487,491, 
of whom 268,964 are on the higher scale, 206,118 on 
the lower scale, and 12,409 on both scales. Contribu- 
tions received during the past quarter amounted to 
8,093/., and benefits paid to 6,2371. 1s. 8d. 





It will be generally agreed that it was time somebody 
in authority here dealt with Continental criticisms of 
Great Britain's labour policy like those in which the 
Director of the International Labour Organisation has 
indulged more than once. Speaking at Geneva last 
week, Sir Henry Betterton, the British Minister of 
Labour, said that he deprecated the concentration of 
criticism on countries in which the standards were 
highest, asserting that the need for an International 
Labour Organisation would have been far less urgent 
if in every country there had been the same degree of 
organisation of employers and workers, the same 
effectiveness of joint negotiating machinery, and the 
same standard of life and of labour legislation as in 
Great Britain. There were still millions working 
under conditions which were a constant menace to the 
standards won after long years of effort in the more 
advanced countries, such as Great Britain. The test 
of the success of the organisation was not the number 
of ratifications of conventions, but the number of 
workers whose conditions were actually improved as 
the result of its work. It was the only test by which 
the value of the organisation could be judged. 





On the subject of the Washington Hours’ Conven- 
tion, Sir Henry said he would not discuss the question 
whether the limitation of hours irrespective of the 
protection of wages was really of great value, except 
to say that wages constituted the most important 
factor in determining the standard of life. The Con- 
vention, he suggested, was hurriedly drafted, and he 
recalled the efforts made for revision by Great Britain, 
adding that he himself, as a member of the governing 
body, made proposals for revision without success. 
The last Labour Government prepared legislation with, 
no doubt, every intention of endeavouring to take 
definite action. But they also were unable to make 
progress, and it was common knowledge that closer 
examination disclosed dangers to trade union agree- 
ments of great value to certain classes of workers if 
the provisions of the Convention without amendment 
were made law. In any case, it was obvious that 
practical difficulties and not lack of sympathy had 
prevented the ratification of the Convention in a 
country which, in spite of long depression, maintained 
in practice a normal working week of 48 hours or less. 
The present Government would give the matter further 
consideration when other more urgent matters had been 
disposed of, but it would be folly to ignore the serious 
practical difficulties. 

The question really to be faced and faced squarely, 
Sir Henry went on to say, was whether the past proce- 
dure and policy of the International Labour Organisa- 
tion had produced the best results. It might seriously 
be asked whether, having regard to the conditions in 








many countries, the principle of so framing conventions 
as to settle standards as high as or higher than those 





found in any country was really sound. The Organi- 
sation must decide whether it was to be merely a 
propagandist body or whether it was to formulate 
codes of conditions which could be applied throughout 
the world and which could be steadily and progressively 
improved as circumstances permitted. “‘ The world 
generally,” he concluded, “ is having to face realities, 
the International Labour Organisation must 


did the numbers actually involved exceed 100. “* These | for the well-being of industry and those engaged in it.” 


disputes,” Mr. Appleton says, “ naturally cost money, | 
and the General Federation of Trade Unions is under | 
contract to re-imburse a portion of the cost. It) 


The Director's reply on Monday to Sir Henry 


continues to fulfil its obligations, and, during this| Betterton’s observations was far from convincing. 


quarter, without trenching upon reserves. In faoct, | 


According to the League correspondent of The Times at | 
income from contributions exceeds benefit expenditure | Geneva, M. Thomas argued that as long as social | Tuesday. 


problems, as long as matters so vital as the reduction 
of the working day, as long as questions affecting 
the whole development of a nation’s economic system, 
did not seem to be urgent, the world would be con- 
demned to an uncertain and precarious existence. 





But, judging from the newspaper reports of the 
Director’s speech, M. Thomas missed the real point 
of the British argument. In its present form, the 
Washington Hours’ Convention is, of course, inapplic- 
able to, at any rate, modern industry; one has only 
to note the number and study the nature of the con- 
ditional ratifications to realise that. The British 
grievance is, however, that this country is being 
subjected to adverse criticism because it demurs to the 
implication that it should make the pace in social 
legislation and thereby penalise its industries in 
international competition. In high trade union 
circles the aspiration, no doubt, is to make Great 
Britain a model for the world, but by this time, the 
British sections of the various “ Internationals,” at 
any rate, must be realising that pioneering of that 
kind is a costly business. Some foreign countries 
have a long way to before they reach our level of 
wages, hours and oullitg conditions. 





In a report on the Soviet Union’s second Five-Year- 
Plan, which is to begin on January | next, Mr. 
Molotov, the President of the Council of the People’s 
Commissaries, says that the essential part in the 
completion of technical reconstruction and in the 
campaign for independence of the capitalist economic 
system, is to be allotted to the engineering industry. 
The production of this branch of industry will be 
increased to three and a half times that of 1932. The 
development of engineering will be closely bound up 
with the electrification of the country. The plan 
provides for the establishment of a modern basis for 
the generation of electric power for the electrification 
of industry and transport and the gradual extension 
of electric power to agriculture. The production of elec- 
tric current is to be increased by about 600 per cent., 
so as to rise from 17,000,000,000 kw.-hours at the 
end of the first Five-Year Plan to 100,000,000,000 kw.- 
hours at the end of the second. Among the difficulties 
in regard to electrification, Mr. Molotov points out 
that the expenditure on fuel per kw.-hour is dis 
tinctly higher in the Soviet Union than in any 
other country, in spite of a high load factor in the 
Soviet electrical centres. The output of coal will have 
to be increased to 250,000,000 tons in 1937 from 
the estimated 90,000,000 tons in 1932. The produc- 
tion of petrol is to be increased by from two and a 
half to three times. 





As regards the iron industry, Mr. Molotov says 
that the production of cast-iron must reach 22,000,000 
tons in 1937. With this object, it will be completely 
reconstructed. New works will be established and 
new machines of high efficiency introduced. Mr. 
Molotov points to several seriously weak points in this 
field, the elimination of which will enable production 
to be greatly increased. According to him, the Soviet 
blast furnaces give a much lower output than those 
of the United States and Germany. The annual 
production of cast-iron per worker, which amounts 
to 1,300 tons in the United States, is stated to be 
only 300 tons in the best works of the Soviet Union. 
The average percentage of waste is also stated to be 
very high in the Soviet metal industry. Railway 
transport, which has been one of the most neglected 
items up till the present, is to be reconstructed in 
the course of the second five-year period. The railway 
system is to be extended by from 25,000 km. to 30,000 
km. It will also be necessary to build powerful 
locomotives and freight cars of greater capacity. 
and to introduce automatic coupling, &c. River and 
sea transport will be developed, and special attention 
devoted to the construction of motor-cars and the 
improvement of roads. Aerial transport, which is 
developing rapidly, will be especially encouraged. 


The Central Committee of the Cotton Spinners’ 
and Manufacturers’ Association decided unanimously 
on Tuesday to seek authority to give a month’s notic« 
to terminate the 1919 agreement under which the 
working week in the cotton industry was reduced from 
553 hours to 48 hours. The decision was arrived at 
after a report had been received from the Wages 
Committee regarding the refusal of the Northern 
Counties Textile Trades Federation to enter into joint 
discussions with a view to arriving at a wages reduction 
by agreement. In announcing the decision, Mr. 
John H. Grey, the chairman, stated that meetings of 
the local associations would be held within the next 
few days in order that their views upon the recommen: 





dation could be forwarded in time to enable another 
meeting of the Central Committee to be held next 
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LETTERS TO THE EDITOR. | 


OIL v. COAL. 
To THE Eprror or ENGINEERING. 


Sin,—With reference to Mr. J. Johnson’s paper, read 
before the Institution of Naval Architects, on “ Fuel 
for Merchant Ships,” a really practical and informative 
contribution to the problem, it will now be realised 
that the crucial factor is the value of fuel oil, and 
although 24s. and 30s., respectively, for boiler and Diesel 
descriptions may appear unduly depressed, both are 
by-products, and the quantity at disposal is dependent 
upon the production of petroleum spirit for auto- 
mobile usage, not on the actual demand, hence, there 
is neither fixity nor lowest point in these intrinsic 
quotations. 

I have studied the displacement of oil by pulverised 
coal in compression-ignition engines for many years, 
and have had the assistance of one of our well-known 
British Diesel designers in research. The results so 
far are inconclusive. The ash problem was satisfac- 
torily dealt with by a reduction to approximately 
0-5 per cent., at a cost not exceeding what appeared 
to be commercially practicable. That of securing 
complete combustion within the limits fixed by my 
friend’s test set proved a stumbling block of dimensions 
in my view inconsistent with therisk ; thereupon research 
was directed to increasing the reaction velocity to the 
desired point, and this continues. Judged from the 
progress made so far, some time must elapse before any 
trial is permissible. It is true that there are many 
sources to draw upon for experience, but none exactly 
fulfils the conditions ; a phase which will be realised by 
specialists in the design of internal-combustion engines. 

I confess to an error in appreciating the present value 
of oil, which, in common with many others, I usually 
take as 70s. for the Diesel quality. The day before 
Mr. Johnson’s paper was read, a Newcastle mining 
engineer, Mr. T. C. Futers, who had come up to hear it, 
discussed the use of “direct” coal with me, and I 
explained our barrier, and one of several directions 
we were taking to surmount it, viz., by enriching the 
combustion air with oxygen. I gave him these roughly 
approximate figures purely as a temporary guide, illu- 
sory in the light of the above. 


100 lb. oil. Equivalent to... ene 
Fuel cost per h.p.-hour (at 70s. per ton 
oil)... - ons on en 
100 lb. pure coal ove _ one 
Less power absorbed in producing O, 
for enrichment to 33 per cent. O, 
(a purely arbitrary assumption and 
: major limit) ose ate ~~ oe o» 
Available nee one --. 126 
Fuel cost per h.p.-hour (pure coal 30s. 
per ton) cee eee eee oes 


200 h.p.-hours. 


0 - 187d. 
140 h.p.-hours. 


0 -127d, 


Inserting 30s., Mr. Johnson’s Table VIII, in lieu 
of 70s. for the Diesel oil, and 25s., which I regard as 
the extreme limit for the relatively ash-free coal, for 
30s., the costs per horse power-hour are 0-080d. for the 
Diesel engine, and 0- 106d. for the coal fuel compression- 
ignition engine, and to the latter must be added the 
appropriate increment in capital charges for the oxygen 
equipment. Again, the complications which arise 
in any enrichment system, even when using known 


suitable metals for cylinders and liners, will be obvious, 
as wellas the rising thermal losses via the cooling water. 
A via media suggests itself which necessitates a design 


purely for pulverised coal treated to secure the desired 
degree of reactivity, but much research will be required 
before a practicable power unit emerges, and judged 
from my personal mediocre results, the cost will be 
considerable. 

Finally, bare parity in prime costs results, so that 
competition between the two distinctive phases will 
be as keen, for so far no directions for economy in 
capital cost are apparent, but rather the reverse, as 
pulverising appliances of high efficiency form auxili- 
ary mechanism. One wonders in the circumstances 
whether further expenditure is warranted, unless the 
land prime mover be the objective safeguarded by a 
ov per cent. duty on fuel oil. This would not be out 
of balance with the tariff on petroleum spirit, which 
represents over 200 per cent. The marine motor would 
be free of any oil fuel duty ; moreover, any auxiliary 
adds objectionable weight, so that the coal-fuelled 
motor is very questionable. 

Nationally, a reversion to coal and the complete 
avoidance of oil is essential. Few realise the tremen- 
dous inroads of oil, and many instances of oil-fired 
furnaces on the coalfields could be cited. Only recently, 
one well-known concern so situated went over to oil 
and shut out 500 tons of producer coal weekly, the 
avoidance of ash and dust, and reduction in stand-by 
losses making the change worth while as affecting 
revenues, but simultaneously expanding imports by 
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| dred colliers. Presumably the danger of a sudden 
enhancement in prices is provided for at least for such 
| duration as would permit a reversal of policy. 
I am, Sir, 
Yours faithfully, 
D. Baeiey. 
124, Victoria-street, Westminster. 
London, S8.W.1. 
April 25, 1932. 





ELECTRIC HEATING. 
To THe Eprror oF ENGINEERING. 

Srr,—Claims have been put forward for an American 
device for heating seed beds by electricity controlled 
by thermostats, and so bringing the Spring forward 
several weeks. 

This idea has been practically carried out in Britain 
for at least three and a half years. The American 
inventors are by no means ahead of us. Development 
in this and in similar directions in Britain has, how- 
ever, been delayed by the charges for electric current. 
Electrically heated seed beds would use current almost 
exclusively throughout the night, the very time when 
power stations need an outlet for current. The supply 
authorities in this country still fail to see the many 
fields in which current can be effectively sold at specially 
low rates, with the result that they are only doing a 
tithe of the business that might be done. 

A typical case occurred in Cambridgeshire recently. 
A house-owner wanted an all-electric house, using 
current 24 hours a day. The supply authority's rate 
was 14d. a unit, and from that they would not budge. 
As it meant that the electricity bill for the house would 
total 1601. a season, the house-owner abandoned his 
project and the electrical industry lost the business. 
There are at present only some 3,000 electric warming 
installations in the country, but with encouragement 
from the supply authorities that number could speedily 
be increased to 30,000. What is needed is a salesman’s 
outlook in the executives, such as we already have in 
places like Maidstone, Hull, Marylebone, Watford, and 
Hackney. 

As the Minister of Transport stated at a luncheon of 
the Incorporated Association of Electric Power Com- 
panies on Monday last, ‘‘ We have rationalised the 
production and distribution of electrical energy in 
bulk in a manner scarcely equalised in any part of the 
world, and the next step is the rationalisation of our 
low-voltage network; distribution generally remains 
a problem of appalling urgency.” 

Yours faithfully, 
R. Grierson, M.I.E.E., 
Chartered Electrical Engineer. 
43, Bloomsbury-square, 
London, W.C.1. 
April 25, 1932. 


MODERN SWITCHGEAR DESIGN. 
To THE Eprror oF ENGINEERING. 


Sir,—In your leading article of April 22, you review 
some of the activities in modern switchgear design as 
dealt with in recent technical papers and articles. 
This review deals in a moderate and reasoned fashion 
with the broad aspects of circuit breaker design, but 
there are one or two points which we fear may be mis- 
leading without some modification or qualification. 
You state, “it is therefore difficult to ensure early 
interruption . . . as well as to arrange that the flow 
of energy shall be interrupted at a current zero.” This 
sentence may give the impression that an increase in 
the effective speed of action of the oil circuit breaker 
may render it difficult to interrupt the flow of energy 
at a current zero, whereas, as is well known, one of 
the outstanding advantages of the oil circuit breaker 
is that the arc is always interrupted at a current zero. 
In your reference to the contents of the paper which 
we recently read before the Institution of Electrical 
Engineers, you have given what we regard as a very 
misleading statement as to the contents, since you 
state that we contented ourselves “. . . with describ- 
ing the Deion grid oil circuit breaker and . . . with 
giving some results of its performance. No opinion 
whether it was likely to achieve extended application 
was, however, advanced.” The facts are that, after 
describing a number of recent developments, including 
both the Deion grid oil circuit breaker, and oil-blast 
circuit breakers, and giving reference to the published 
data on such devices, we then described a new device, 
namely, the cross jet explosion pot, and included in 
some detail the method of testing and some of the 
results obtained with this device. The Deion grid oil 
circuit breaker was introduced by another manufac- 
turing company, and we are quite sure that you would 
not wish to give an incorrect impression in such a 
matter. 

In a paper of this kind it is invidious to draw com- 





513 


unless the conditions of test are sufficiently similar to 
warrant comparisons being drawn correctly. For this 
reason we made no attempt to compare the performance 
of the different types of circuit breakers described, but 
we did give some indication of the extent to which such 
devices were in commercial use at the time. As it is 
already five or six months since the paper was written, 
and the intervening period has been utilised for taking 
a long and extended series of tests on breakers fitted 
with the cross jet explosion pot, we are now in a far 
better position than we were at the time the paper 
was written, to indicate to what extent this device will 
be applied commercially. 

In this connection we should like to make it clear 
that the application of this device commercially is 
dictated simply and solely by economic considerations, 
and when making his decision, the designer naturally 
has to take into account any scrapping and reorganisa- 
tion which may be involved in taking advantage of 
improved technique, and for this reason he naturally 
gives preference to’a construction which can readily 
be applied to existing designs and, what is sometimes 
more important still, to existing equipments. In this 
respect the cross jet explosion pot fully meets the 
conditions and is already being applied to a number 
of standard circuit breakers. As necessity arises, we 
have no doubt that it will be fitted to a large number 
of existing circuit breakers where the short-circuit duty 
has outgrown the capacity originally anticipated. 
The main field for this ivtes as it appears at present 
is for short-circuit capacities upwards of, say, 350,000 
kv.-a. 

We notice that you make reference to the risk of fire 
and also to the appearance of circuit breakers that 
have been subjected to destructive tests in service. 
and we have no wish to minimise in any way your 
comments on these subjects, except to point out that 
these risks are primarily incurred through lack of 
accurate information, both on the part of the manu- 
facturer and the user, and that they can be, and are being, 
reduced to a negligible extent by those manufacturing 
firms who have the enterprise to carry out extended 
short-circuit testing investigations, and that this pro- 
cedure would be still further enhanced if supply under- 
takings would co-operate with manufacturers towards 
the same end. 

In conclusion, we agree that it is natural to look 
forward to the time when electric power can be con- 
trolled extensively by valve action, but we think it 
will be a long time before valves will attain the neces- 
sary characteristics and assured performance to render 
circuit breakers unnecessary, and that until that time 
the oil circuit breaker will definitely hold the field. 

Yours faithfully, 
HERBERT PEARCE. 
T. T. Evans. 
Trafford-park, Manchester. 
April 26, 1932. 


THe Royat Sanrrary§ Instirute.—As already 
announced in our columns, the 43rd congress of the Royal 
Sanitary Institute will be held at Brighton from July 9 
to 16 next, under the presidency of the Right Hon. Lord 
Leconfield. The preliminary programme shows that 
among the subjects to be discussed are “ Illumination 
in Industry”; “The Disposal of House Refuse "’ ; 
“ Town and Country Planning Bill’; and “ Sea Outfalls 
for Sewage.”” The president of Section B.—Architecture, 
Town Planning and yey which is to hold its 
meeting at 10 a.m., on July 15, at the Royal Pavilion, 
is Mr. T. Peirson Frank. Mr. Herbert H. Humphries, 
C.B.E., is to be president of Conference ITI, which is for 
engineers and surveyors. This conference will hold 
its meeting in the Royal Pavilion at 10 a.m., on July 14. 
In connection with the congress, a Health Exhibition will 
take place in the Dome and Corn Exchange from July 11 
to 16; it will be open daily from 9 a.m. to 7 p.m. The 
offices of the Institute are at 90, Buckingham Palace-road, 
London, 8.W.1, and the local offices for the Congress 
are at the Public Health Department, Royal York 
Buildings, Brighton. 


British WATERWORKS AssocraTION.—Tho 21st annual 
general meeting and conference of the British Waterworks 
Association will be held at Bournemouth from June 21 to 
25 next. The business sessions of the meeting will take 
place in the Town Hall on the morning and afternoon 
of June 22. At 11 a.m., the new president will read his 
presidential address, and this will be followed by the 
reading and discussion of a paper by Mr. P. G. G. Moon, 
on “ The Water Supply of Bournemouth.” Two papers 
are to be read and discussed at 2.30 p.m., namely, “ Some 
Observations on Water-Supply Problems,” by Sir 
Alexander Houston, F.R.S., and ‘“ The Fundamental 
Chemistry of Water Supply : How to Read on Analyst’s 
Report,” by Mr. J. H. Coste. On the evening of June 22, 
at 7.30, the annual dinner of the Association will be held 
in the Town Hall. On Thursday, visits will be paid to 
the Bournemouth Waterworks at Alderney, Longham 
and Wimborne, and to the Bournemouth Gasworks at 
Poole. All-day excursions to Southampton on June 24 
and to Swanage, the Isle of Wight, and Weymouth, have 
been arranged for June 25. Further particulars regarding 
the meeting may be obtained from the secretary of the 
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Association, 173, Rosebery-avenue, London, E.C.1. 
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DOCK RECONSTRUCTION AT 
LIVERPOOL. 


A DEFINITE stage in a large reconstruction scheme, 


EN 


GINEERING. 


DOCK RECONSTRUCTION 





[APRIL 29, 1932. 


AT LIVERPOOL. 





which has been undertaken by the Mersey Docks COL. T. L. NORFOLK, M.INST.C.E., CHIEF ENGINEER, MERSEY DOCKS AND HARBOUR BOARD 


and Harbour Board to increase the facilities avail- 
able for smaller vessels using the Port of Liverpool, 
was reached on Friday, April 22, when the Lady 
Mayoress (Mrs. J. C. Cross) formally opened a new 
rolling bascule bridge over the Salisbury-Trafalgar 
Passage and admitted water into the new Trafalgar 
Dock. This reconstruction has been necessitated by the 
Corporation's purchase of the one hundred years’ old 
Clarence Dock, in the centre of the estate, as a site for 
a new power station, and will enable the ships, which 
have used the well-known Princes Dock and other 
docks near it, to enter through the Gladstone Lock 
at the northern, or downstream, end of the system, 
and to proceed to their destination by an “ inland 
route.” At certain states of the tide this will make 
it possible for some ten hours to be saved in the time 
taken to reach their berths. We may remind our 
readers that the situation leading up to the construc- 
tion of the Clarence Dock power station was fully 
described in our columns recently (see ENGINEERING, 
vol. exxxii, page 37, et seq., 1931). 

A plan of the portion of the docks inaugurated at 
Friday's ceremony is given in Fig. 1, annexed, while 
a general view appears in Fig. 3 on page 515. —_— As will 
be seen, it comprises a new wet dock with an area of 
over seven acres and a quay length of 3,231 ft., to be 
known as the Trafalgar Dock. This occupies the sites 
of the old Clarence Half-Tide Dock, the Clarence 
Graving Dock Basin and the original Trafalgar Dock, 
the positions and extents of which are shown dotted in 
Fig. 1. The east side of this dock forms the western 
boundary of the site occupied by the Clarence Dock 
Power Station, which can be seen in the background of 
Fig. 3. The west side is formed by the new river wall, 
which is built across the entrance to the old Clarence 
Half-Tide Dock and in it are incorporated the settling | 
chambers and mouths of the culverts supplying circu 
to the power station. As will be seen 
which shows the dock before the admis 
sion of the water, roads, railway lines and transit 

heds have been built along both these walls, the 
sheds having a total length of 2,195 ft. and a floor 
area of 13,316 aq. ft. The sheds have also been con- 
structed so that it will be possible to erect 3-ton and 
3-owt. cranes on their roofs, should this be found 
desirable at a later date. The original graving docks 
(Clarence No. 1 and No. 2), access to which was obtained 
from the north end of Clarence Half Tide Dock through 
t graving dock basin, have been shortened to facilitate 
navigation, though they will still long enough 
to accommodate the largest vessels using this part 
of the system. No. 1 graving dock, the position of which 
will be clear from Figs. | and 3, has moreover been | 
reconstructed, so that it is now 443 ft. 10 in. long and 
52 ft. wide at the entrance. The depth of the water 
over the blocks at spring tides will be 22 ft. 4 in. It 
is equipped with electrically-operated pumping plant 
with a capacity of 36,000 gallons per minute. 

Access to the docks on the north is given through 
& passage 60 ft. wide, with a depth of 26 ft. 4 in. of 
water over the sill at spring tide. This passage is 
bridged by a rolling bascule bridge, which is visible 
in the background of Fig. 2, while a closer view | 
is given in Fig. 4. This bridge, which provides com- 
munication with the west side of the dock, has a clear 
span of 60 ft., and carries a 24-ft. roadway in the | 
centre, with a 5-ft. causeway on each side. The head- | 
room available for traffic is 16 ft., and it will be possible | 
to carry the heaviest wheel loads of modern roadway 
and railway vehicles, The superstructure was con- | 
structed by Messrs. Dorman, Long and Company, | 
Limited, Middlesbrough, and weighs 680 tons, of | 
which 350 tons is in the form of kentledge. It is raised | 
and lowered by electrically-operated machinery, which | 
is housed in a cabin at one end, and is capable of per- | 
forming the opening or closing movement in a minimum 
time of 1} minutes in calm weather. The motors 
driving this equipment were manufactured by Messrs. 
Crompton Parkinson, Limited, London, and are 
supplied from the Corporation's distribution system. 
The switchgear by which they are controlled is inter- 
locked with the bridge structure and the roadway 
gates in such a way a: to ensure that the various 
opening and closing movements take place in the 
correct sequence. A second bridge of the same design 
has been erected across the Passage between the Trafal 
gar and West Waterloo Docks to the south of the area 
shown in Fig. 1, while the passage between the latter 
dock and Prince's Dock has been deepened. Prince's 
Dock itself was reconstructed about two years ago. 

With the exception of the superstructures of the 
two bridges, the whole of the work dealt with in this 
article was carried out to the design and under the 
direction of the Engineer-in-Chief of the Mersey Docks 
and Harbour Board, Colonel T. L. Norfolk, M.Inst.C.E., 
the time occupied being about 20 months. 
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In conclusion, we would thank Colonel Norfolk for 
supplying us with information upon which our descrip- 
tion is based and for the loan of the photographs and 
drawings from which our illustrations have been made. 


THE LATE PROF. R. W. DRON. 


Tue death of Professor Robert Wilson Dron, which 
occurred on April 16 at his home in Glasgow, removes 
a well-known figure from Scottish mining circles. For 
many years prior to his appointment to the James S. 
Dixon Chair of Mining in the University of Glasgow, 
in January, 1923, Professor Dron had practised as a 
consulting mining engineer in Glasgow. He was born 
in Glasgow on March 7, 1869, and received his general 
education at Glasgow Academy and at Earnethill 
School. His practical training began in 1884, when 
he entered the works of Messrs. Alexander Chaplin and 
Company, mechanical engineers. From 1886 to 1889 
he continued his training under Mr. John Reid, mining 
engineer, of Glasgow, finally serving a year under 
Mr. John Watson, colliery owner. Subsequently, he 


acted as surveyor for a number of Scottish collieries. 
Among other work, he assisted Messrs. Foreman and 
McCall on surveys for the Muisbirk, Mauchline and 
Dalmellington Railways. In 1896, he inspected mines in 
Montana, U.S.A., returning to North America two years 
later to inspect mines in Ontario, British Columbia, 
and various parts of the United States. 


During the 
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interval between these visits he gave evidence before 
the House of Commons on the Kilpatrick Dock Bill, 
and also reported on coalfields in Wales and Scotland. 

Commencing practice as a consulting mining engineer 
in Glasgow in 1901, the succeeding twenty years found 
Mr. Dron actively engaged in numerous parts of the 
world. In addition to acting as consulting engineer 
for a number of collieries in Scotland and in England, 
he inspected and reported on copper mines in the 
Caucasus and on copper and iron mines in Scotland 
and in Ireland. In 1905, he proceeded to Germany to 
visit, and report on, works engaged in the manufacture 
of sand-lime bricks. Later, he visited France to view 
various systems of hydraulic stowing in mines, and on 
his return, in 1909, he installed plant for this purpose 
at various Scottish collieries. After a brief visit to 
Nova Scotia to inspect mines in that province, he 
became engaged on the laying out of railway sidings 
and other works at Manor Powis Colliery, Stirling, 
in 1910, and performed similar work at the Braehead 
and Langsheath Collieries, and at Jerviston Colliery, 
in 1912. Much of the year 1911 was spent in inspecting 
and reporting on iron mines in Spain. During the 
European war, Mr. Dron undertook special investiga- 
tions on behalf of Messrs. D. Colville and Sons, Limited, 
and the Ministry of Munitions, relating to Scottish 
coking coals. In 1920 he inspected and reported on 
the coal-fields of Spitzbergen. 

As already stated, Mr. Dron was appointed Professor 
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ENGINEERING TRAINING AND 
EDUCATION. 

Scholar ships wn Technical Science. The Manchester 
City Council is again offering a number of scholarships 
tenable in the Faculty of Technology of the University 
f Manchester. Successful candidates are required to 
follow a full-time course leading to the degree of 
tachelor of Technical Science in the College of Tech- 
nology, and the matriculation examination, or its 
equivalent, is an essential qualification. For students 
who have been engaged in industry, and have attended 
part-time day or evening classes, the scholarships are 
of the of 1001. per annum, while for students 
leaving secondary or central schools the value is 60l. 
Both classes of scholarships are tenable for three years. 
Further particulars may be obtained from the Registrar, 
The Municipal College of Technology, Manchester. 


value 


CONTRACTS. 


Messrs. Tue Stanton Ironworks Company, Lim!Irep, 
near Nottingham, have recently secured several contracts 
for their cast-iron roads from the City of Birmingham, 
the Borough Councils of Rochdale and Burnley, and the 
Great Western Railway Company. A brief description 
of the Stanton iron road will be found on page 372 ante 


Messrs. Tue Westincaouse BRAKE AND Saxsy 
Sionau Company, Liurrep, 82, York-road, King's Cross, 
London, N. 1., have received orders from the Central 


for rectifier sets for trickle charging 
132-kv. substations. 


Electricity Board 
tripping batteries for the 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLessrover, Wednesday. 

The Cleveland Iron Trade.—The restricted make of Cleve- 
land pig iron is almost absorbed, and stocks are little, if 
in exceas of what is considered requisite for ordinary 
Merchants are still prohibited, under terms of 
contract with ironmasters, from selling to principal home 
constumers, and secondhand business is diment confined 
small odd sales to the Continent. Most market trans- 
ctions are direct between makers and home users, but 
business with Seotland is larger than for some time past, 
notwithstanding the keen competition for Scottish trade 
by sellers of other iron. A good deal of comparatively 
heap Indian iron continues to go to Scotland and some 
Midland pig is still used across the Tweed. The sales of 
Cleveland to that quarter have been at severely cut 
prices. A large proportion of the output is taken up by 
the needs of producers’ own consuming works. For sales 


any 
trading 


to 


other than to Seotland quotations are firm at 61l¢. for 
No. | Cleveland, 58s. 6d. for No. 3 g.mb., 578. 6d. for 
No. 4 foundry, and 57s. for No. 4 forge. 


Hematite.—The firmer feeling that recently entered 
the East Coast hematite department is fully sustained. 
Though stocks are heavy and are still increasing, a little 
mproving demand encourages belief that the limited 
output will shortly be found inadequate to requirements. 
Local needa promise to increase, and buyers in other home 
distriets are expected to make further purchases. Ordi- 
qualities are quite 63s. 6d., and No. 1 is fully 648. 
Consumers of foreign ore are still off 
market. They have large stocks, and are heavily 
utht. Nominally best rubio remains at 15s. 6d., c.i.f. 
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Blast-Furnace Coke.—Durham blast-furnace coke of 
good average quality is put at 15s. 9d., delivered here, 


ENGINES RENE. 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioued tenders, the closing dates of 
which are given where possible. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 


Assay Chemicals.—The supply of chemicals, &c., 
required for assay pu s. The Egyptian Government 
Assay Office, Cairo; June 15. (Ref. No. F.X. 1,465.) 


-The supply and delivery only 
of steelwork for four 150-ft. skew through s for the 
new Umlaas River bridge, South Coast Line, Natal. 
The approximate weight of the steelwork, rivets, bolts, 
bearings, &c., for this contract is 687 tons. The South 
African Railways and Harbours Administration, Johan- 
nesburg; June 6 (Ref. No. G 11,420). 

Goods Lifts and Cranes.—The supply of 8 electrically- 
| operated goods lifts and 8 electric cranes of the semi- 
| portal type. The National Administration of the Port of 
Montevideo, Uruguay ; July 11 (Ref. No. A.X. 11,338). 


Structural Bridgework. 





BOOKS RECEIVED. 


United States Bureau of Mines. Technical Paper No. 506. 
Microscopic Study of Elkhorn Coal Bed at Jenkine, 
Letcher County, Ky. By 
[Price 20 cents.} No. 508. Coke-Oven Accidents in the 
United States during the Calendar Year, 1930. 
W. W. Apams and L. Cuznowets. [Price 10 cents.]} 
No. 509. Production of Explosives in the United States 
during the Calendar Year, 1930. By W. W. Apams 
and L. S. Gerry. [Price 10 cents.} Washington: 


| 
| 


Symposium on Effect of Temperature on the Properties of 
Metals. Held at a Joint Meeting of the American 
fociety of Mechanical Engineers and American Society 
for Testing Materiale, Chicago, I. June 23, 1931. 
Philadelphia : American Society for Testing Materials. 
New York, American Society of Mechanical Engineers. 
The Regular Heptagon: Its Construction by Plane Geo- 


metry. No. 3. By T. AtexanpEeR. Dublin: Univer- 
sity Press. 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1300. Collected Reports on 


British High Speed Aircraft for the 1927 Schneider 
Trophy Contest. [Price ll. net.) No. 1380. Pressure 
and Force Measurements on Airscrew-Body Combina- 
tions. By H. Bateman and F. C. Jonansen. [Price 
3s. net.) No. 1402. Growth of Circulation about a 
Wing and an Apparatus for Measuring Fluid Motion. 
By P. B. Watxer. [Price 4s. 6d. net.] No. 1424. 
Adhesion and Fati Thin Coatings of White Metal 


R. Taressen and Others. | 


By | 


Government Printing Office. | 
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PERSONAL. 


Messrs. STEDALL-DowpmnG Macurive Toor Company 
145 to 157, St. John Street, Clerkenwell. London, E.C.} 
have been appointed sole selling agents in Great Britain 
for Messrs. The Naxos-Union Company, of Frankfort-on 
Main, makers of high-precision grinding machines and 
grinding wheels. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday 

The General Outlook: Although the increased tariff 
on semi-finished steel imports, which became operatiy 
this week, is welcomed by leading members of the industry 
in the North-Western area as a recognition by the Goverr 
ment of the necessity for assisting the steel trade, littl 
hope is entertained that the duty will bring any earl 


improvement in business. It is pointed out by indus 
trialists in the South Lancashire and Cheshire districts 
that the real cause of the present depression. so far 


they are concerned, is the almost unprecedented lack of 
work on hand by consumers, and that until there is a 
general improvement in the structural engineering, loco 
motive building, and other steel-absorbing sections, tly 
demand is likely to continue at existing restricted leve! 

irrespective of other influences. Steel manufacturers 
also are somewhat concerned as to what steps are lik 

to be taken upon the expiration of the three mont! 
| period for which the 33} per cent. tariff is scheduled 
to operate at the outset. The outlook is slightly 


ly 


mor 


encouraging in the Workington and Barrow districts 
| There, manufacturers anticipate that, under the higher 
| tariff, new customers will come into the home market 


The chief feature at present is the receipt of rail orders 
by the steelworks at Workington. These will ensur 
| continuity of operations for the next five or six weeks 
by which time further contracts are expected. 

Establishment of New Industries.—Now that the tarif 
decision has been taken, several indus trial districts ar 
reviving their endeavours to attract Continental and 
American firms stated to be in search for suitable sites for 
branch factories in this country. At Crewe, hope is 
entertained that the final choice of a German engineering 
firm may be made in favour of that town, and St. Helens 
anticipates that overseas glass makers will be obliged to 
commence manufacture in this country following thx 
imposition of the new duty on glassware, and that new 
establishments may be opened in that centre. Ther 
still no move towards a settlement of the dispute in the 
Atherton nut and bolt industry, in which 200 operatives, 
chiefly women, employed by three firms, are involved 
An official of the Engineering Employers’ Association 
stated this week that it is now possible that the places 
will be filled by other labour. 

Recent Engineering Contracts.—New work continues to 


Is 





Deposited on Mild Steel Surfaces. By T. E. Stanton. 
[Price 6d. net.) London: His Majesty’s Stationery 
Office. 

Earthquake Damage and Earthquake Insurance. 
Rretey Freeman. New York and London : 
Hill Book Company. 

Applied Wing Theory. By Extiorr G. Rerp. 
McGraw Hill Publishing Company, Limited. 
188. net.] 

Graphic Statics. By 8. Farrman and C. 8. CursHatt. 
London: McGraw Hill Publishing Company, Limited. 
[Price 10s. 6d. net.) 

Power Plant Management. By W. N. Potaxkov. 
McGraw Hill Publishing Aachoty Limited. 
128. net.) 

Ohio State University. 


By Joun | 
McGraw | 


Londen : 
[Price 


London : 
[Price 


Engineering Experiment Station 


Circular No. 27. The Usefulnese of Mathematics to 
Engineers. By P. W. Orr. Columbus: Ohio State 
University. 





but users in this area are not obliged to buy and market 
tr few and small. 

Vanufactured Iron and Steel.—Inquiries for certain 
descriptions of semi-finished and finished iron and steel | 
expanding following the welcome increased tariff 
on foreign commodities, but material enlargement of 
demand is not looked for until the heavy stocks of over- 
eas products have been considerably reduced. Iron bar 
lowered their quotations by 5s., in 
the hope that the check on the import of foreign products 
will enable them to increase output and reduce costs. 
Increased demand for sheets is causing upward movement 
of quotations. Departments producing constructional 
steel are busily employed, but most other branches are 
much in need of work The principal quotations are : 
Common iron bars, 0/. 15e.; best bars, 101. 5e.; double 
beet bars, 102. 15e.; treble best bare, 111. 5e packing 
(parallel), 82 vacking (tapered), 102. ; steel billets (soft), 
l0s.; steel Pitlets (medium), 61. 128. 6d.; steel billets 
hard), 7/. 2e. 6d.; iron and steel rivets, I1l. 5e.; steel 
ship plates, 8/. 15e.; steel angles, 81. 7s. 6d.; steel 
joists, 8. l5e.; heavy sections of steel rails, 81. 108. for 
parcels of 500 tons and ver, and 9/. for smaller lots ; 
fish plates, 121. 108.; black sheets (No. 24 gauge), 8/ 
to Sf. 10s and galvanised corrugated sheets (No. 24 
gauge). 02. 15a. to 107. 
Heavy steel scrap is firm at 35s., and likely | 


ansactions are 


are 


manufacturers have 


Scrap 
to advance 


Quotations for other descriptions of scrap 
steady | 


ar 





Tewreratore Distarsution rm Steam Tvursine 
Casrvos ; Erratom.—We regret that in the diagram illus- | 
trating a letter on the above subject by Mr. Eric Brown, 
published in our issue of Avril 8 last, on page 425, the 
ordinates representing the load in kilowatts were in 
uivertently marked from 0 to 3,000 kw., instead of from | 
0 to 30,000 kw. We believe, however, that the error 
will have been sufficiently obvious to prevent the possi 
bility of any mistake being made 





| Steel and its Practical 


Ife 
91, 
at York Mansions, 94, Petty France, 8.W.1.—-The Man- 
chester office of 
(Land), 
| been removed to Deansgate House, 


Foundry Work and Metallurgy. Vols. III and IV. Edited 
by R. T. Rotre. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. each net.]} 

| The Competitive Position of Coal in the United States. 
New York: National Industrial Conference Board, 
Inc. [Price 3 dols.] 

Advanced Mechanics of Materials. By Frep B. Serty. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 31s. net.} 

Applied Gyrodynamics for Students, Engineers and Users 


of Gyroscopic Apparatus. By Ervin 8. Ferry. New 
York: John Wiley and Sons, Inc. London: Chap- 
man and Hall, Limited. [Price 25s. net.] 


University of Illinois. Engineering Experiment Station 
Bulletin No. 233. An Investigation of the Properties 
of Some Feldspars. By C. W. Parmetee and T. N. 
McVay. [Price 30 cents.) No. 234. Movement of 
Piers during the Construction of Multiple-Span Rein- 
forced Concrete Arch Bridges. By W. M. Witson. 
[Price 20 cents.) Urbana, Ill.: University of Illinois. 

Proposition for the Correction and Renewal of Thermo- 


dynamics. Introduction. By Totvo W. SaALoneEN. | extension scheme, the principal features of which are th 
elsingfors: Akateeminen Kerjakauppa. [Price 80 | reclamation of upwards of 400 acres of tidal mudland in 
cents.) the bay of the River Test between the Royal Pier and 
Einfiihrung in die ebene (etriebelehre. By Dr. Iva. | Millbrook Point, and the construction of a new larg 
Tasopor Péscui. Berlin: Julius Springer. [Price | graving dock, is progressing steadily. The reclamatior 


9-75 marks.] 
Applications. By WittiaM Barr 
Honeyman. London: Blackie and 


[Price 6s. net.] 


and A. J. K. 
Son, Limited 


CHANGES OF ADDRESS.—Messrs. Lancashire Dynamo 
and Crypto, Limited, Trafford Park, Manchester, have 
found it necessary to remove their London office from 
Petty France, to new and more commodious premises 


work, which includes the building of a new deep-water 


the first consisting of the construction of about on 
of the quay wall and the reclamation of about 180 ac 
of land northwards of it. 
the building of the other half of the quay wall and th 
reclamation of a further 180 acres, while the third con 
sists of the construction of one of two new graving docks 
near Millbrook Point and the remainder of the reclama 
tion. 
and it is hoped that it will be ready for occupation by the 


accrue for motor manufacturers, who in most cases now 
have sufficient orders on hand to ensure steady working 
for some months to come. Messrs Leyland Motors, 
Limited, of Leyland, have added to their extensive list 
of contracts, an order from the Blackpool Corporation 
for seven chassis ; and Messrs. Crossley Motors, Limited, 
Gorton, Manchester, are well employed. Messrs. Dorman, 
Long and Company, Limited, Middlesbrough, were respon- 
sible for the steelwork for a new bascule bridge opened 
last week at the Liverpool Docks. Messrs R. Goodwin 
and Sons, Hanley, are the successful contractors for a 
new bridge to be constructed over the canal at Market 
Street, Milton, for the Stoke Corporation. 


the 
tons 


SoutsamptTon Docks.—During 1931, vessels to 
number of 3,510, aggregating 16,450,000 gross 
entered Southampton Docks and the same number left 
Cargo totalling 965,000 tons, comprising 582,000 tons of 
imports and 383,000 tons of exports, was handled at the 
port during the year. Furthermore, 253,000 passengers 
entered the country by way of Southampton Docks and 


250,000 left during the same twelve months. The prin 
cipal goods exported from Southampton are manu 
factured articles and materials generally, while the 
principal commodities imported are food-stuffs, fruit, 
asphalt, copper matte, jute, rubber, timber and wool 
These statistics are contained in a book entitled South 


ampton Docks, compiled by Mr. H. N. Appleby in collabo 
boration with the Southern Railway Company, and 
published recently by the railway company. The 
contains many data on the accommodation and equip 
ment of Southampton Docks, and the cargo-handling 


book 











appliances, warehousing facilities, graving docks and 
bunkering installations are fully described and _ illus 
trated. Particulars of import and export rates, cranagt 





dues, and dock rates, charges and rents are also given in 
detail. Many views of the port and a number of fine 
coloured maps and plans are included in the work. Th« 









uay wall, 7,000 ft. long, is being carried out in sections. 
hal 







res 





The second section comprises 








Work on the graving dock is proceeding actively. 









Messrs. James Howden and Company 
Caxton House, London, S8.W.1, has 
74, Deansgate 


Limited, | 


’ 





autumn of 1933. 
at 





It will have a length of 1.200 ft., a width 
of 135 ft., and depth over the ) 






sill 


the 
47 ft. 


entrance 


6 in. 
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NOTES FROM SOUTH YORKSHIRE. | 
SHEFFIELD, Wednesday. 
Tron and Steel.—The proposed new import duties meet 
with qualified approval in the local steel and related 
trades. The 33} per cent. on semi-finished steel is 
accepted as satisfactory as far as it goes, but prominent 
manufacturers are of the opinion that full benefit is not 
likely to be derived owing to the proposed lower protec- 
tion of 20 per cent. on machinery. Depression in the bulk 
steel trade is still firmly entrenched, and only in isolated 
instances is ae being made. Compared with a 
month or six weeks ago, however, the position is slightly 
more encouraging. Home consumption continues on a 
restricted basis, while sales to foreign customers are 
not very satisfactory. A promising feature is the fact 
that more idle steelworkers have been absorbed, and 
unemployment figures show # reduction. Latest quota- 
tions are as follow: Hard basic billets, 7/. 17s. 6d.; soft 
basic billets, 51. 17s. 6d.; West Coast hematites, 86s. ; 
East Coast hematites, 84s. 6d.; Lincolnshire No. 3 and 
Derbyshire No. 3 foundry iron, each 63s. 6d.; Lincoln- 
shire and Derbyshire forge iron, each 59s. 6d. ; 
101; and sheets, 112. In the scrap market, buying 
shows a further decline. Prices of common basic grades 
are about 2s. 6d. lower. The heavy engineering trade 
is experiencing difficulty in its endeavours to improve 
its position. Foreign competition, though not so keen 
as a few months ago, is an important factor to be reckoned 
with in the search for new business overseas. The Crown 
Agents for the Colonies have placed an order with a 
Sheffield firm for the supply of five stainless-steel bands, 
the largest of which will neasure 120 ft., to reinforce the 
masonry of the Church of the Holy Sepulchre, Jerusalem. 
The dome of the church was built by the Crusaders, and 
during the course of its history has been rocked three 
times by earthquakes. It will be recalled that Sheffield- 
made stainless steel played an important part in the 
strengthening of the dome of St. Paul’s, London. Sheffield 
expects to supply some of the steel for a large dredging 
hopper ordered by Liverpool Corporation, and placed 
with Messrs. Cammell "Eaird. Railway rolling-stock 
orders are not circulating so freely. Requirements on 
both home and export account are limited. There is 
a steady call for hollow steel forgings for boiler con- 
struction, while the electrica} and automobile engineering 
trades continue to take substantial supplies of steel and 
steel products. Inquiries for steel and related products 
are in circulation from users not only in this country, 
but abroad. London has inquired for drop forgings, 
Middlesbrough for steel casement windows and steel 
stampings, Glasgow for blades for sawing sandstone, 
marble and granite, Birmingham for knives for leather 
working machines, and Liverpool for steel for weaving 
wire in connection with the manufacture of mattresses. 
Overseas inquiries have been received from Soligen for 
fine cutting tools, from The Hague for rotary knife 
sharpeners, and from Copenhagen for shears. 


South Yorkshire Coal Trade.—Further weakness has 
developed in the coal market generally. Industrial fuel, 
though far from being in lively request, shows slight im- 
provement. Export sales disappoint, and having regard 
to foreign restrictions placed on British fuel, the future is 
none too promising. lectricity works are taking steady 
supplies of slacks, but the textile trades are not such good 
customers as in the past. The demand for house coal 
leaves much to be desired. Stocks are steadily accumulat- 
ing at sidings and ry as a result of the supply being 
much in excess of the demand. Foundry and furnace 
coke show new weakness, while gas cokes are moving 
easily. Quotations: Best branch hand-picked, 268. 6d. 
to 278. 6d. ; Derbyshire best house, 228. to 23s.; Derby- 
shire best brights, 198. to 20s. 6d. ; screened house coal, 
188. to 198. 6d. ; screened house nuts, 14s. 6d. to 15s. 6d. ; 
Yorkshire hards, 16s. to 18s. ; a hards, 16s. to 
“4 a? slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. 
to 8s. 6d. 


Tue Late Mr. W. Kerroor.—We regret to announce 
the death of Mr. W. Kerfoot, which occurred suddenly 
on Sunday, the 24th instant, at the West Lancashire 
Golf Club, Blundellsands. Mr. Kerfoot, who was 
secretary of Messrs. British Insulated Cables, Limited, 
joined the staff of the company in 1896, when the firm 
was known as the British Insulated Wire Company. 
He became assistant secretary in June, 1901, and in 
September of the same year was appointed secretary. 
Mr. Kerfoot was in his sixtieth year. 





Wortp Propvuction oF BAaux!tTe AND ALUMINIUM.— 
According to statistics issued by the United Sta 
Bureau of Mines, six countries supply about 88 per cent. 
of the total aluminium produced in the world. In 
order of output, these countries are: the United States, 
Canada, Germany, France, Switzerland, and Norway. 
Three countries, namely, France, Hungary, and the 
United States, supply 66 per cent. of the total bauxite 
ore required ; four other countries, Dutch Guiana, Italy, 
British Guiana, and Yugoslavia, supply 32 per cent. of 
the bauxite. Typical bauxites contain less than 2 per 
ent. of silica, from 10 per cent. to 30 per cent. of 
combined water, from 55 per cent. to 65 per cent. of 
alumina, from 25 per cent. to less than 1 per cent. of 
'erric oxide, and from 1 percent. to 2 percent. of titanium 
oxide. It has been estimated that about 75 per cent. 


NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade——While there is more hope of 
the prospect of better times in the Scottish steel trade, 
the immediate outlook has not improved. Orders are still 
oy scarce, and works are only being run on a day- 
to-day basis. Consumers, in the shipbuilding indus’ 
in particular, have so little work on hand that their 
demands are for a very moderate tonnage, and full 
employment at the steel works is out of the question. 
In the black-steel sheet trade, the present conditions 
are not at all satisfactory as the current demand is 
very poor. Inquiries are, nevertheless, very good and 
makers are hopeful that a decided improvement will 
shortly be noticeable. The following are the current 
market —— :—Boiler plates, 91. per ton; ship 
er a . 158. per ton; sections, 8l. 7s. 6d. per ton ; 

lack steel sheets, 4 in., 7/. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 10/. 158. per ton; all 
delivered at Glasgow stations. 

Malleable-Iron Trade-In the West of Scotland 
malleable-iron trade, the position has not changed and 
business is very slow. For re-rolled steel bars there is 
only a poor outlet at the moment, and the very keen 
competition in recent times has made the returns most 
unsatisfactory, while the new increased import duty 
up to 33} per cent. on semi-finished material, is likely 
to have an adverse effect on the re-rollers. Prices are 
unchanged and are as follows :—‘‘Crown” bars, 
91. 158. per ton for home delivery, and 9J. 5s. per ton for 
export ; and re-rolled steel bars, 6. 5s. per ton for home 
delivery, and 6/. 2s. 6d per ton. for export. 

Scottish Pig-Iron Trade.—The state of the Scottish 
ag industry is very much as it has been for months 

:k, and the outlook is not bright. The demand has 
not improved, and heavy stocks are held by producers. 
The following are the current market quotations :— 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. per ton, and No. 3, 69s. 6d. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 23, only amounted to 39 tons. 
Of that total, 31 tons went overseas and 8 tons coastwise. 
During the corresponding period of last year the figures 
were 131 tons overseas and 26 tons coastwise, making a 
total shipment of 157 tons. 

The New Tariff Duties—The recommendations of 
the Import Advisory Committee have now come into 
effect, and the new scale of import duties came into 
force this week. While additional duties have been 
imposed on both finished and semi-finished steel, the 
Report of the Committee states clearly that among the 
industries calling for special consideration, probably the 
most difficult case of all was presented by the iron and 
steel industry. and because of the fact that the most 
intense competition is being experienced in this industry 
in regard to products which are themselves the material 
of other industries, the same general scheme of duties 
could not be followed as for some of the other industries 
protected. Recognising the difficulty of the situation, 
the Advisory Committee have taken the wise precaution 
to state that the 33} per cent. duty on seri-finished 
steel would be in the nature of a temporary measure 
(for @ minimum period of three months) until such time 
as they could devise a more permanent scheme. The 
additional protection now given to the industry has 
been well received on the whole, and although many are 
not satisfied, it is generally ised that a step has 
been taken which will tend to improve the trade generally. 








Messrs. Barmar, Liuirep: Erratum.—We regret 
that in our article on ‘‘ Welding Repair Work,” on 
page 498 ante, the address of Messrs. Barimar, Limited, 
was incorrectly given as 10, Poland-street, W.1. The 
firm moved into larger premises some time ago, their 
present address being 18, Lambs Conduit-street, W.C.1. 





A Lone-Service VEHICLE.—We are informed by 
Messrs. Leyland Motors, Limited, Leyland, Lancashire, 
that they recently offered an award of 100 guineas to the 
owner of the vehicle of their manufacture which was 
adjudicated to be the oldest still in service. The award 
was secured by Messrs. Carter, Paterson and Company, 
Limited, who were able to establish that one of their 
Leyland vehicles was put into service in 1908. The 
vehicle, although now twenty-four years old, is still 
covering from 50 miles to 75 miles daily, conveying 
goods from one depét to another, and it is estimated that 
it has travelled nearly 400,000 miles since it was first put 
on the road. It is of interest to note that the same firm 
have no less than 27 other Leyland vehicles in use which 
were built prior to 1913. 





Farapay House ELEcTRIcCAL ENGINEERING COLLEGE. 
—As the result of the entrance scholarship examination, 
held recently at Faraday House Electrical Engineering 
College, Faraday House, Southampton-row, London, 
W.C.1, a number of awards have fosn made by the 
Governors of the College. Mr. A. H. Yates has. been 
awarded the Faraday Scholarship of 80 guineas a year, 
tenable for two years in the College, and one year in one 
of the works affiliated with the College. Mr. A. E. 





of the bauxite produced is consumed in the e 
of aluminium, the remainder being used chiefly in the 
manufacture of cement, refractories, and abrasives, and 
for the filtering of oil. Approximately 2 tons of high- 
Srade bauxite are sequen to make 1 ton of alumina 
Al,0;). of which about 2 tons are necessary for the 
production of 1 ton of metal. Consequently, about four 





tons of bauxite are required,to produce 1 ton of aluminium. 


Richards has gained the Maxwell Scholarship of 60 
guineas a year, tenable for two rs in the College d 
one year in a works. Messrs. P. E. Wilson-Haffenden, 
C. W. Sex, and F. B. Greatrex have each been awarded 
exhibitions of 40 guineas a year, tenable for one year in 
the College, and one year in a works, and Mr. E. R. L. 
Lewis has received a similar exhibition, but having an 
annual value of 30 guineas. 


NOTICES OF MEETINGS. 





Roya Instrrvtrion.—Monday, May 2, 5 p.m.» 
Albemarle-street, W.1. Annual Meeting. Friday, May 6. 
8.30 p.m., Conversazione. 

Socrery or EnoIngeERS.—Monday, May 2, 6 p.m.. 
Geological Society, + X- House, Piccadilly, W.1. 
‘ Rocket Theory,” by Dr. H. Chatley. 

Socrery or CHemicat Inpustry.—London Section : 
Monday, May 2, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. General Discussion on “ Smoke 
Abatement in Industry,” by Mr. E. C. Evans. 

InstITUTION oF CrviL Enorveers.—Tuesday, May 3, 
6 p.m., Great George-street, S.W.1. James Forrest 
Lecture. ‘Some Aspects of the Corrosion Problem,’’ by 
Mr. U. R. Evans. 

Inon and Steet Instirvre.—Annual meeting, Thurs 
day, May 5, and Friday, May 6, at 10 a.m. Institution 
of Civil Engineers, Great George-street, S.W.1. For 
programme, see page 400 ante. 

INSTITUTION OF ExtecTricaL Enorngeers.—Thursday, 
May 5, 6 p.m., Victoria Embankment, W.C.2, Varley 
Centenary Commemoration Meeting. Short Discourse 
on Lives and Work of Cromwell Fleetwood Varley 
(April 6, 1828) and Samuel Alfred Varley (March 22, 
1832), by Lt.-Col. A. G. Lee. Followed by Annual 
General Meeting. 

Royat Agronavticat Socrety.—Thursday, May 5, 
6.30 p.m., John-street, Adelphi, W.C.2. “ The Training 
of Pilots and Instructors,” by Group Captain J. E. A. 
Baldwin. 

InstrTUTION OF MECHANICAL ENGINEERS.—London 
Spring Meeting. Friday, May 6, to Monday, May 9, 
Storey’s-gate, S.W.1. Friday, May 6, 2.39 p.m. “ Recent 
Developments in the Mechanical Equipment of the Port 
of London Authority,” by Mr. A. Binne. At 7.30 p.m. 
Informal Soirée. Lecture: “ The Building of a Modern 
Motor-car ae | by Mr. J. H. Boyd. 
Saturday, Sunday, and Monday, May 7 to 9. Various 
Excursions and Visits to Works. 

Roya Socrery or Arts.—Friday, May 6, 4.30 p.m., 
John-street, Adelphi, W.C.2. “Indian Labour Con- 
ditions,” by Miss B. M. le P. Power. 

Rartway Cius.—Friday, May 6, 7.30 p.m., 57, Fetter- 
lane, E.C.4. ‘“‘ G.N.R., [reland,” by Mr. C. R. G. Stuart. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—The only bright spot in the Welsh 
coal trade is anthracite, exports of which have been given 
@ fillip by seasonal shipments to Canada. As a result, 
loading operations at Swansea and Port Talbot are 
busier and clearances for the two ports have been 
increased. Last week, shipments from Port Talbot for 
foreign countries amounted to 36,000 tons, compared 
with 33,000 tons in the previous week, an! 28,000 
tons three weeks ago, while exports from Swansea 
totalled 72,000 tons, as against 57,000 tons in the 

receding six days, and 39,000 tons a month ago. 
The steam-coal trade, however, remnins as dull as ever 
with collieries almosv entirely dependent on commit- 
ments made many months ago to secure a clearance of 
current production. These obligations are, however, 
insufficient to clear loaded wagons promptly, and con- 
sequently, the bulk of the pits cannot avoid temporary 
stoppages in spite of the fact that many collieries are 
closed down. Shipments from Cardiff last week totalled 
only 154,000 tons, compared with 214,000 tons in the 
previous week, while those from Newport amounted to 
46,000 tons, against 51,000 tons. Shipments to the 
Argentine fell from 41,000 tons to 27,000 tons, to France 
from 103,000 tons to 87,000 tons, and to Italy from 
62,000 tons to 56,000 tons. In the circumstances, prices 
for steam coals are only maintained by the operation of 
the minimum prices scheme. Forward business is held 
up by the uncertainty regarding the 7} hours’ day after 
July 8. The Rosario Electricity Works, however, want 
prices for 30,000 tons of sized coal, delivered during 1933, 
while the Buenos Aires Electricity Works have bought 
about 200,000 tons of German coal and 100,000 tons of 
Welsh sized products for delivery at Buenos Aires during 
1933. 

Iron and Steel.—There was no rush of iron and steel 
into South Wales last week to “ beat’ the Customs in 
regard to the increased duties. Arrivals, at 15,698 tons, 
were 1,700 tons less than in the preceding week, but 
slightly above the pre-election weekly average of 15,000 
tons. Of last week's imports 2,601 tons consisted of 
scrap and also included 2,250 tons of Indian pig iron. 
while tin-plate bars, sheet bars, billets, &c., came from 
Belgium, France and Holland. Exports of iron and steel, 
however, were slightly increased, the total of 17.699 tons 
comparing with 17,677 tons in the previous week. Ship- 
ments of tin-plates and terne-plates were increased 
from 10,692 tons to 14,121 tons, but of galvanised sheets 
reduced from 2,917 tons to 1,062 tons, of black-plates and 
sheets from 1,603 tons to 1,062 tons and of other iron and 
steel from 2,466 tons to 393 tons. Since the imposition of 
the increased import duties foreign bar prices have been 
put up from 69s. to 848. per ton, while Welsh bars remain 
at 95s. The minimum price of Welsh tin-plates of 16s. per 
standard box, which has been in operation for the last 
seven weeks, has been withdrawn, but the “ pool” in 
respect to production and orders is to continue. 








Iron anD STEEL Outputs IN CZECHOSLOVAKIA.—The 
production of pig-iron in Czechoslovakia totalled 46,643 
tons in February, compared with 98,459 in February, 
1931. The February, 1932, output of steel was 63,146 





tons, against 126,638 tons in February, 1931. 
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| THERE is no problem which is causing deeper 
| concern to those members of the engineering pro- 
|fession who are responsible for the construction 
jand maintenance of ships than that of the 
excessive wastage and deterioration which is going 
on due to corrosion, in fact, it might not be too much 
to say that this is one of the grave difficulties 
affecting the whole constructional world. As the 
classification societies are so intimately concerned 
with vessels throughout the whole period of their 
career, from the rolling of the first keel plate at 
|the steelworks, to the last survey before breaking 
|up, it is not surprising to find that the only two 
| papers on this subject read in recent years, before 
| the principal technical institutions in this country 
| associated with shipbuilding, should be written by 
| distinguished surveyors, but it is remarkable, in 
| view of the seriousness of the situation, that the 
| question has not been more frequently under dis- 
cussion. 

Mr. Bennett, a Lloyd’s Surveyor at New York, 
has written somewhat extensively on the subject, 
particularly with. regard to corrosion in oil tankers 
and their riveting, and the position in the United 
States is fairly well known, being even worse there 
than at home ; but, otherwise, foreign experience is 
unfortunately little available for general use, and 
the same remarks apply to that of the Admiralty, 
and to much of the data accumulated by the staffs 
of our leading shipowners. No institution is so 
well fitted to speak on this question as Lloyd’s 
Register of Shipping, with which the vast majority 
of merchant shipping is classed, and which main- 
tains, in addition to a large experienced body of 
technical surveyors and inspectors, a_ special 
staff of metallurgical experts stationed at Glasgow 
and Middlesbrough, who have been devoting a large 
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part of their time and attention, for years past, 
to the elucidation of the problem of corrosion, in 
collaboration with the scientific staff in London 
and in accordance with the instructions of the 
Committee. 

Dr. Montgomerie and Mr. Lewis, who recently 
read a joint paper on this subject before the 
Institution of Engineers and Shipbuilders in 
Scotland, are, of course, right in stating that sea 
water is the fundamental agency promoting corro- 
sion. They instance the practical immunity of 
ships employed exclusively on the Great Lakes of 
America, in corroboration, and we have also plenty 
of evidence of the same fact on this side of the 
Atlantic, such as the very long life of the Clyde 
passenger steamers Columba and Iona, and of 
vessels employed on the inland navigation systems of 
Germany, Russia and other European countries. 

The experience of the authors has led them to 
agree with the now generally accepted theory that 
corrosion in steel ships is fundamentally an electro- 
chemical process, and they rightly draw attention to 
the fact that it is particularly troublesome at those 
parts of the hull where there is free access of oxygen, 
for instance at the ** wind and water strakes ”’ of shell 
plating, which are wet and dry alternately, and in 
the vicinity of the propellers. A good deal of 
damage might be obviated if more attention were 
paid to matters of detail in hull construction. For 
example, in such lively craft in a seaway as trawlers 
air is trapped under the shell landings when the 
strakes of shell plating are arranged in the usual 
“in and out” fashion, causing heavy corrosion. 
The arrangement of the sight edges at the upper part 
of the landings, so as to allow the air to escape 
freely, has led to a marked improvement. 

The most disquieting feature of all is that the 
trouble is undoubtedly on the increase, not only as 
regards the number of cases which arise, but in the 
seriousness of the average case. It has not been 
a rare event in America of late years for a tanker 
to require 100,000 bottom rivets to be renewed, a 
large proportion of the total of about 750,000 in the 
average sea-going oiler. An example arose a few 
years ago of serious damage to the cargo of a ship 
due to leakage through wasted bottom plating, 
which latter had only been entirely renewed a few 
months previously as the result of an accident. 
There have also been a number of bad cases of 
corrosion in comparatively new steel yachts, and the 
way that vessels have been attacked owing to 
detention in tropical waters is notorious. One 
of the best methods of investigation of this thorny 
subject would probably be to make a systematic 
and detailed examination of the differences in steel 
making, shipbuilding, ship owning and repairing 
practices between those which obtain to-day, and 
those in vogue say twenty years or thirty years ago, 
when, as will be generally admitted, the question 
was not nearly so serious. The authors of the 
paper have attempted this, with a considerable 
degree of success, but one point they make, namely, 
that there is now less opportunity for the material 
to be ‘‘ weathered” before painting than hitherto, 
or in other words, that ships are nowadays built 
more quickly, appears to be open to doubt. Ships 
are now much larger than before, for the same 
service, and therefore take longer to build, although 
it is true that their hull construction is less com- 
plicated, and although working days are shorter, 
there is less broken time among the men. The 
City of Paris, the crack Atlantic liner of her day, 
was built, nearly forty-five years ago, in fifteen 
months, and before that the fine German liner 
Normania was constructed at Fairfield in ten 
months. These feats compare most favourably 
with anything that is attempted in the same way 
nowadays. 

One unfortunate result of the adverse condition 
under which British trade has been carried on 
for many years past has been that many of our 
vessels have had to perform their outward voyages 
from this country in ballast (this is now always 
the case with tankers) and as ballast consists 
of sea water it has caused as much corrosion 
inside the hulls of ships as outside. Another result 
of these conditions is that ballasted and partially 
loaded vessels are often subjected to higher stresses 
and strains than those more favourably treated, and 
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it is well known that heavily stressed material is 


specially liable to corrosion. Up till the present, 
shipowners in general have been unaccountably 
slow in following the lead of those enterprising firms 
which have adopted the longitudinal system of 
construction in ordinary passenger and cargo 
merchant ships, with its manifest advantages over 
the ordinary transverse system in resisting the 
principal stresses and strains. 

One important point, which is not mentioned in 
the paper, is that the scantlings, or thicknesses of 
the steel, are now considerably reduced, in accord- 
unce with the standards of the new Load Line 
Regulations, from those which were usual in former 
days, and further that, for a required degree of 
strength and stiffness the sections of bulb angle or 
channel frames, beams and other structural members 
ure now much deeper and thinner than heretofore, 
«” that not only do they expose a greater surface to 
corrosion, but the margin for wastage is reduced. 

In many cases of corrosion, there has been an 
outery against the alleged bad quality of the steel 
used, and time and again the suspected material 
has been thoroughly investigated, with the invariable 
result that it has been exonerated. What is known 
as special quality steel was introduced several years 
ago, and a considerable number of vessels of various 
types were built of this material, including ordinary 
vargo-carrying ships, to the satisfaction of the owners. 
Hopes were entertained that this new steel would 
prove superior to ordinary mild steel in its rust- 
resisting properties. The vessels were frequently 
«examined in drydock, and excellent reports received 
regarding their condition, but an instance is now 
yiven in the paper of a 7,000-ton cargo vessel where 
considerable corrosion took place when the ship 
was between eighteen months and two years old. 
Lt is satisfactory to note that this wastage has since 
been arrested. It has often been claimed that steel 
containing a small percentage of copper offers a 
better resistance to sea-water attacks than ordinary 
steel, but hitherto no conclusive evidence has been 
forthcoming in connection with 
support this. 

Iron, as is well known, is much more able to 
resist corrosion than steel, and, when it was readily 
procurable, used to be largely employed in the 
construction of those parts of steel vessels which 
are particularly liable to wastage, such as the double 
bottoms under the boilers. Iron rivets, again, are 
far superior to steel ones in this respect, and are 
largely used in tankers on this account. Iron is 
also much favoured for the construction of light- 
ships, which have to remain on their stations for 
long periods without cleaning and painting. 

About thirty-five years ago, one of the last of the 
large iron vessels, the famous Guion liner Arizona, 
was thoroughly overhauled at Fairfield, when she 
was, at the time, about sixteen years old. The 
hull generally was in splendid condition, the struc- 
ture under the boilers and the deckhouses amidships 
alone requiring repairs. The similar liner, Alaska, 
had been built a year or two after the Arizona, 
being one of the first large steel ships. When her 
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Tankers are, of course, in a much worse category 
than merchant vessels of other types, and the 
conditions of their trade are, unfortunately, about 
as bad as if they had been specially designed for 
the purpose of wasting and destroying their struc- 
tures in the shortest possible time. This is princi- 
pally due to their succession of homeward and 
outward voyages with oil cargoes and salt water 
ballast alternately, the impossibility of ventilating 
them when carrying volatile oil, and the continual 
steaming out of the tanks to prepare them for 
fresh cargoes, resulting in the removal of layer after 
layer of steel by rusting. The makers of paint and 
preservative compositions have not, in general, been 
able to come to the rescue of the tanker owner, and 
although many preparations have been given trials, 
it has frequently been found cheaper to let the 
corrosion run on and to renew the wasted material 
when necessary. An exception to this statement 
is the abatement of the old prejudice against the 
use of cement in the bottoms of tankers, and in 
some cases the outside bottom strakes have been 
flushed up on the inside with cement, with good 
results. 

The authors’ conclusion that the presence of 
patches of mill scale upon steel surfaces is most 
conducive to rapid corrosion is widely accepted, 
and as it is impossible for the mill scale to be left 
intact, it should be entirely removed. It is feared 
that less attention is paid to this important point 
than in former times, when ships were built at a 
reasonable profit, and shipbuilders were anxious to 
retain long-established connections with their 
customers. The method devised by one of the 
iuthors of dissolving a ferrous salt in sea water, and 
the account of the experimental work already 
carried out with regard to this will be noted with 
interest, and it is hoped that in the near future an 
opportunity will be given of testing this under service 
conditions in the salt-water ballast of a tanker. 


MOTOR TAXATION. 


\LTHOUGH much has been written lately on the 
question of motor taxation, particularly in its 
relation to the road-rail controversy, the Memoran- 
dum recently presented to the Chancellor of the 
Exchequer, by a conference representing twenty 
organisations interested in road transport, calls 
|for some comment. The main claim made in this 

Memorandum is that motor taxation has exceeded 
the economic limit, in other words, that a reduction 
|in taxation would yield an increased revenue. If 
| this could be proved, it is unlikely that Parliament 
| would resist a reduction either in the duty on vehicles 
|or in the petrol tax, but a mere statement of belief 
jcannot carry conviction. The main arguments 
on which the signatories to the Memorandum base 
their case are the relatively small increase in the 
| total number of vehicles licensed for use in 1931 
|as compared with 1930, and the heavy decrease in 
petrol imports. The Memorandum states that the 
net increase in vehicles licensed, exclusive of motor 
cycles, for the year ending November 30, 1931, was 








overhaul came forward on the completion of the | only 32,800, as compared with 91,100 in 1930, and 


(rizona’s, she was found to be in such a condition, 
due to corrosion, that the proposal had to be 
abandoned. It is worth considering if a sufficient 
quantity of puddled iron should again be 
made available for use in such parts as are 
particularly liable to wastage. 


not 


Several instances are given in the paper of the 


bottoms of vessels being attacked, and the damage 
arrested by prompt dry docking, cleaning and 
painting. The common term for the first part of 
this process is “ pickling,” and it is sometimes 
deliberately encouraged. Heavy wire brushing of 
the affected parts ha» beneficial results. 
years ago, four large steamers were built at Govan, 
launched and fitted out before any paint whatever 
was applied to their bottoms below the waterline. 
No one who remembers anything about the condi- 


tion of the Clyde in Glasgow Harbour at that time, | 


would fail to be impressed with the thoroughness 
of the “ pickling” the bottoms of these vessels 
received. The vessels were drydocked on comple- 
tion and thoroughly cleaned and painted, the whole 
of the mill seale having completely disappeared. 
he results were said to have been very satisfactory. 


Some | 


| 119,900 in 1929. Of the new vehicles sold in 193], 
}no less than 84 per cent. went to replace vehicles 
| taken out of use, and only 16 per cent. were additional 
vehicles brought into service. Petrol imports 
|declined by 48,000,000 gallons in 1931. Other 
| arguments used by the conference to support their 
case are that there was a great increase in quarterly 
licenses for private cars as compared with previous 
years, and that the sales of new motor vehicles on 
the home market declined by over 14,000 in 1931, 
as compared with 1930. 

In so far as these figures afford an index of pros- 
perity or the reverse, they show that the motor 
trade has been decidedly fortunate as compared 
with the majority of other industries. The actual 
| output of motor vehicles in 1931 was 225,590, and 
a fall in sales of only 14,000, as compared with the 
previous year, is surely a matter for congratulation 
when it is remembered that 1931 was a year of 
unexampled trade depression. Returning to the 
main argument that taxation has exceeded the 
economic limit, it is pertinent to enquire whether 
any attempt has been made to distinguish between 
a falling off in the use of vehicles due to increased 
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costs of operation, and a falling off due to the reduc 
tion in income which the majority of car users has 
had to face. There is no hint of any attempt at 
an analysis of this sort in the Memorandum, and 
while the impossibility of any exact allocation 
of the decline in sales as between the two causes 
may be admitted, certain facts point to the reduction 
in income of users as being the more important. 
Dividing users into two broad classes, private-car 
owners and commercial-vehicle owners, the figures 
published by the Society of Manufacturers and 
Traders show that there was a drop of only 515 
in the output of commercial vehicles in the year end. 
ing September 30, 1931, and a drop of 12,754 in 
the output of private cars in the same period, 
The drop in sales was thus almost confined to 
private cars, and the argument that it was due to 
taxation falls to the ground, since, in spite of the 
petrol tax, the cost of running a private car in 193] 
was certainly not more, and probably less, than it 
was during the period between 1923 and 1929, in 
which the output of such cars increased from 71,396 
to 182,256. It appears reasonably certain that the 
drop in sales was almost entirely due to the reduction 
in income of the average car owner, and this con- 
clusion is borne out by what has happened in the 
United States. In that country, the available 
figures suggest that production fell below that of 
the British Isles for some weeks in the period under 
review, although taxation was very much lower, 
and had not been increased. The claim is repeated 
throughout the Memorandum for the remission of 
the extra 2d. on the petrol duty imposed in the Sup 
plementary Budget in September last, and it is 
difficult to avoid the impression that this step would 
go a long way towards satisfying the signatories. 
As a difference of 2d. in the price of fuel, however, 
represents only 1-1 per cent. of the cost of running 
a car averaging 30 miles to the gallon, and costing 
6d. per mile to run, we doubt whether the reduction 
would affect the number of cars in use. 

Before leaving the subject of private cars, atten- 
tion may be drawn to the statement made in the 
Memorandum that, in the main, such cars are now 
used as a necessary, and indeed an essential, adjunct 
to business and occupation. This claim has been 
repeatedly made by the various motoring organisa- 
tions, but is hardly borne out by observation. If 
the actual facts could be ascertained, there is little 
doubt that it would be found that practically 
the whole of the heavy week-end traffic was on 
the roads purely for pleasure. As regards the 
remainder of the week, the average private-car 
owner is far too busy in his office or works to spend 
any appreciable proportion of his working hours 
in his car. The owners to whom a car is really 
essential, such as doctors, commercial travellers, 
and others who are obliged to visit a number of 
different places in the course of the day, form a 
relatively small proportion of the business commu- 
nity. Many persons who have purchased a car 
primarily for pleasure, use it for getting to and from 
their work, or on occasional business journeys, 
simply because they find it a more pleasurable means 
of transport than the alternative public services, 
but it is misleading to say in such cases, in the 
words of the Memorandum, that the car is an 
essential adjunct to business. 

Turning now to the section of the Memorandum 
dealing with public service and goods vehicles, it 
would appear at first sight that a much stronger 
case had been made out for a reduction in taxation. 
It is pointed out that when the petrol duty is taken 
into consideration, a standard six-wheeled omnibus 
of the latest type employed in London pays 373/. per 





annum in taxation, representing the fares of nearly 
| two and a-half passengers per mile run. In other 
|words, roughly 15 per cent. of the passengers 
jearried are required to meet the taxation. The 
|combined results of 16 representative provincial 
companies show that, for a mixed fleet of single 
and double-deck omnibuses, the average amount 
paid per vehicle in taxation is 256/., the fares of 
over 18 per cent. of the passengers carried being 
| Fequired to meet the charge. In support of the 
|claim for reduced taxation, it is pointed out that 
| public service vehicles are employed in providing 
| services which are a necessity for building up the 


| social and industrial life of the people. It is further 
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stated that it has not been found practicable to 
pass over to the passengers the additional costs 
involved by recent increases in taxation, but that, 
with the current falling off in traffic, the burden is 
growing greater than can be borne. Some remedy, 
the Memorandum continues, will have to be found, 
either by the increase of fares or by the reduction of 
other costs, and in this case, wages would seem to be 
the only field in which there is a prospect of adequate 
savings in expenditure being obtained. This is 
surely a not altogether admirable piece of special 
pleading. It claims in effect that the services pro- 
vided by the vehicles in question are of such value 
to the public, that their owners are entitled to be 
subsidised at the public expense, and that if that 
claim is resisted, there will be no alternative but to 
reduce the wages of the employees. Two essential 
facts should be borne in mind when considering the 
position. These are that a reduced contribution to 
the Exchequer, resulting from reduced taxation of 
motor vehicles, would have to be made good by other 
forms of taxation, and that many of the services on 
the roads are at present being run on an uneconomic 
fare schedule. At least one route out of London 
could be quoted where the normal fares are 40 per 
cent. less than the special week-end railway fare, 
and 75 per cent. less than the normal railway fare. 
[It is obvious in such a case that the company 
operating the road service has the option of raising 
the fare instead of appealing for a public subsidy. 
Since fares have not already been increased, it is 
difficult to avoid the conclusion that the operators 
are attempting to drive either road or rail competi- 
tors out of business by a rate war; the taxpayer 


that machinery received special attention from the 
Committee, who express the opinion that the result 
of a tariff will be that many types of plant now 
imported will in future be manufactured in this 
country. At the same time, there is certain very 
specialised equipment, which it may be economical 
to deal with in this way, and they therefore recom- 
mend that, pending the preparation of detailed 
schedules, powers should be given to the Com- 
missioners of Customs to accord this abnormal 
treatment. They add that while the range of 
articles thus affected may initially be wide, it 
is hoped before long it may be very much restricted. 
As might have been expected, the Committee found 
that iron and steel presented the most difficult case 
they had to consider. They recognised, however, 
that the re-establishment of the prosperity of this 
industry is necessary for the economic progress of the 
country and that it should be protected without 
delay. This, undoubtedly, explains the high tariff 
that has been imposed. At the same time detailed 
investigations are necessary, in order that industries 
to which finished steel is a raw material shall not 
be harmfully affected, and for that reason the 
period during which this tariff will be in force has 
been limited to three months, with a possible short 
extension if a permanent scheme has not been 
completed at the end of that time. In this way it is 
hoped that abnormal imports will be checked. 
Though the course the Committee has adopted is 
probably the best in the circumstances, it is not 
surprising that it is being criticised. Iron and steel 
manufacturers are complaining that three months 
is too short a period to make it worth their while 





can hardly be expected to subsidise such a policy. | to start new furnaces, and users are expressing their 
In connection with the taxation per vehicle, it is | apprehension lest 
of interest to note that the Municipal Tramways | applies particularly to those who use Bessemer steel, 
and Transport Association (Incorporated) in their | the production of which, as we have more than once 
communication to the Ministry of Transport on the | pointed out, is practically entirely in foreign hands. 


Final Report of the Royal Commission on Trans- 
port, state that, including road maintenance, the 
annual cost per tramcar as a road vehicle, that is 
not including operating costs, is 347/. 

For commercial goods vehicles, the Memorandum 
states that taxation amounts in many cases to over 
3001. per vehicle per annum, equivalent in broad 
terms to the wage bill of the operators. No less than 
70 per cent. of the owners of commercial motor 
vehicles are traders or manufacturers owning their 
own transport system. It is pointed out that much 
of the work carried out by these vehicles is of a local 
character, which could not be effectively carried 
out by the railways. In this sense, therefore, the 
bulk of commercial goods traffic is akin to that of 
the doctor or commercial traveller in the case of the 
private car, and the motor tax becomes an indirect 
tax on industry. As already pointed out, however, 
there was practically no falling-off in the demand 
for commercial vehicles in 1931 as compared with 
1930, so that even in this case, taxation appears to 
be only a subsidiary factor in the situation. There 
is little question but that it is the burden of general 
taxation, rather than of the motor tax, that is acting 
48 a brake on the industry. That motor taxation is 
too high need not be disputed, but it is not more so 
than the majority of other taxes, and the various 
motor organisations would find themselves in more 
sympathy with public feeling if they devoted their 
very considerable resources to a campaign for general, 
tather than special, tax reduction. 


NOTES. 

TARIFFS AND ENGINEERING. 

The recommendations of the Import Duties 
Advisory Committee, which were issued as a White 
Paper last week, cover a very wide field and, with 
one notable exception, are general in character. 
Speaking broadly, the eftect of the new Order, which 
is based on them, is to supplement the 10 per cent. 
duty imposed by the recent Import Duties Act 
by another 10 per cent., making 20 per cent. in all. 
A lower total rate of 15 per cent. is, however, 
Placed on building materials, and higher rates of 
25 per cent., 30 per cent. and 334 per cent. on 
certain fully manufactured articles. The latter rate 
8 also imposed on spiegeleisen and ferro-manganese, 
‘s well as on semi-finished steel and certain rolling- 
mill products. Engineers will note with interest 





prices may be raised. This 


The view is also held that certain finished products, 
such as cutlery, should have had more protection. 
Time alone can show the correctness or otherwise 
of these opinions, but the immediate results should 
be of assistance towards establishing the duties on 
a permanent basis ; and we hope this will be possible 
without undue delay. Uncertainty can only be 
disadvantageous to our own trade and beneficial 
to that of our competitors. On the whole, the policy 
of the Committee exhibits both moderation and good 
sense, and indicates that the difficulties which are 
likely to arise during a more detailed examination 
of the problem will be tackled in a scientific spirit 
and without political bias. 


RESEARCHES ON COAL AND COKE. 


The work carried out by the Northern Coke 
Research Committee, at Armstrong College, New- 
castle-upon-Tyne, has been referred to from time 
to time in our columns. It may be recalled that 
during 1930, an investigation was made into the 
nature and extent of the variations in the results 
obtained for the agglutinating value of coals by the 
Gray-Campredon method. In the report covering 
the work of the Committee during 1931, it is stated 
that this investigation has been continued, and con- 
firmation was obtained of the fact that the agglutina- 
ting values obtained were markedly affected by 
modifications in the method, and that even under 
rigidly standardised conditions, the errors were 
comparatively large. One rather surprising result 
of the investigation was the discovery that by adding 
sand to powdered coal, more efficient mixing was 
secured by stirring in the crucible than by using a 
weighing bottle and subsequently pouring the mix- 
ture into the crucible. The suggestions made by 
the Committee with regard to the use of a standard 
silica crucible, a standard sand, and a strictly 
defined method of operation have been made the 
basis of a proposed test by the British Standards 
Institution. Work has been continued on the shatter 
test, and on the evaluation of coking and gas coals. 
Considerable difficulties have been encountered in 
the accurate determination of the swelling properties 
of coals, and modifications have been made in the 
design of the apparatus, and it is believed that the 
modified test will provide a basis for the laboratory 
detection of coals which, after coking, are liable to 
cause difficulties during pushing. The researches 


phosphorus, further investigations on the combusti- 
bility test, on the influence of oven width on the 
quality of Durham cokes, and on the effect of quench- 
ing with dilute ammoniacal liquor. It is stated 
that a number of metallurgical coke producers 
were asked to supply details of the methods of 
phosphorus determination used in their laboratories. 
After comparing the procedures, ten representative 
methods were selected, and each was completely 
examined. Eight out of the ten methods gave low 
values for the phosphorus content. The remaining 
two methods are set out in detail in the report, 
and it is suggested that the first of these merits 
consideration as a standard test, with the second 
as an alternative or check method. In investigating 
the influence of oven width, two Durham cokes, 
one yielding a special low-ash coke and the other 
a blast-furnace coke of average quality, were coked 
in 20-in., 18-in., and 16-in. ovens, with flue tempera- 
tures of 850 deg. to 900 deg. C., 900 deg. to 950 deg. 
C., and 1,250 deg. to 1,300 deg. C., and with coking 
periods of 48, 47 and 22 hours, respectively. The 
coke made in narrow ovens proved to be considerably 
smaller and more uniform in size, and of darker 
colour, but its shatter index was the same as that 
of the wide-oven coke. Combustibility tests on 
both series indicated that this property was not 
influenced by the manufacturing conditions. The 
further experiments on the effect of quenching 
with dilute ammoniacal liquor confirmed that this 
operation had no effect on the colour, size, shatter 
index, combustibility, or sulphur content of a 
high-class Durham foundry coke. 


Epvucation tn Kitn Dryrna PRACTICE. 


In the Annual Report of the Forest Products 
Research Board for 1930, to which we recently 
drew attention in these columns, mention is made 
of the effect of kiln seasoning upon the mechanical 
properties of timber. Some results are also given 
from which the conclusion is drawn that when this 
process is properly carried out the effects on the 
mechanical strength of the material are not detri- 
mental. Whether this is so or not depends, however, 
to such a large extent on the skill of the operator, 
that it is not going too far to say that a good operator 
and a bad kiln are better than a careless operator 
and an efficient kiln. In fact, the skill of the man 
may count for more than the quality of his apparatus. 
The operator should, therefore, not only be able to 
work his kiln in a purely mechanical sense, but should 
know how to minimise its inherent defects and to 
produce a uniformly seasoned timber. He should 
also understand how to make and to apply the results 
of certain routine tests and know how the timber 
should be stored when it leaves the kiln. To 
provide this knowledge the Forest Products Research 
Board have arranged a short course of practical 
work in the Seasoning Section of their laboratory 
at Princes Risborough. This course will be open 
to a limited number of men of reasonable education 
and experience, who have been selected by com- 
mercial firms. Those selected will be able to gain 
some experience of the several types of kilns which 
are in operation, and will have the advantage of 
intercourse with a staff that deals exclusively with 
the problems connected with the drying of timber. 
We are asked to state that any firm interested in 
having their workers instructed in this way should 
communicate with the Director, Forest Products 
Research Laboratory, Princes Risborough, Bucks, 
and we may add the hope that the facilities thus 
provided will not be neglected by those most closely 
concerned. 


Tue Junior INstTiIruTION OF ENGINEERS. 


The forty-eight anniversary of the foundation of 
the Junior Institution of Engineers was celebrated 
by a dinner at the Hotel Metropole, London, on 
Friday, April 22, the President, Dr. 8. L. Pearce, 
being in the chair. The activities of this body, 
and the fact that the word “junior” in its title 
refers to the Institution, and not to its members, are 
so well known to our readers that they need not be 
reiterated. It may, however, be mentioned that 
a special committee is now considering how its 
jubilee may most fittingly be celebrated two years 
hence, and that at present it has a membership of 








on coke included work on the determination of 


nearly 1,600, about half of whom are resident in 
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London. In proposing the toast of “ The Institu- 
tion,”’ on the occasion to which we have referred, 
Sir Cyril Kirkpatrick, President of the Institution 
of Civil Engineers, remarked that while in its 
earliest days membership had been mainly 
confined to mechanical engineers, its was 
now much wider, and he could tell them that the 
“ Civils” regarded it as quite a serious body. He 
was glad to learn that the Engineers’ Register had 
much useful work in finding 
This was a matter, which his own 


its 


SC “ope 


done 80 


employment. 





| 


| 


ENGINEERING. 


|not be given to the teaching of, say, history and 
| geography. In fact, the aim of the school should 
| be not to furnish the students with the tools that 
life would put into his hands, but with the capacity 
| rapidly to acquire the skill in the use of those tools. 
This is, of course, now fairly generally recognised 
as equally true of education for engineering as it is 
for education forcommerce. There is this difference, 
however. The fundamental basis of engineering 


members | is much broader, with the result that a good deal 


of instruction in the first principles of physics and 


personal experience showed was becoming one of | mechanics can be usefully given at school from an 


increasing difficulty. Sir Cyril concluded 


awarded to Mr. Marconi, who, 
was one of their past-presidents. 
Mr. J. 


see, 


In reply, 


of the North-East Coast Institution of Engineers 
and Shipbuilders. He hoped that, as time went on, 
an increasing number of engineers would be members 
of both the “Civils”’’ and the “ Juniors,”’ for though 
the methods of the two bodies were different their 
common aim was to promote the interests of the 
profession. In reply to the toast of the “* Electrical 
Supply Industry,” proposed by Captain J. M. 
Donaldson, Dr. S. L. Pearce said that the electrical 
industry had always possessed a great attraction 


for legislators, one of the results of which had been | 


the production of a feeling of uncertainty and a 
lack of desire to This had 
certain provisions of the Electricity (Supply) Act, 
1919, to become a dead letter, and had led directly 
to the passing of the 1926 Act and the forma 
tion of the Central Electricity Board. The grid 
constructed by that body would, however, fail of 
its purpose unless more attention were paid to dis 


co-operate. caused 


by | early age. 
announcing that the Kelvin medal was to be | commerce, 
he was interested to | he 


Foster Pertree pointed out that 1934 would | engaged. 
not only be the year of their jubilee, but the cen-| engineering student should not 
tenary of the establishment of Lloyd's Register and | 


| will 


The best equipment for a boy entering 
however, is a general education to which 


must himself add the specialised knowledge 


| pertaining to the particular branch in which he is 


Thus, while those who agree that the 
specialise too soon 
supporters of this 
is concerned, on 


do so with reservations, 
are, where commerce 
surer ground. It to be hoped that it 
not long before the points raised by 
Mr. Ramsbotham receive the attention they deserve 


must 
theory 
much is 


jand that the necessary action will follow without 


| 


|the prophesy and its anticipated realisation. 


tribution and the improvement of the latter offered | 


the industry an opportunity of showing what could 
be done by voluntary methods. 
was 


This improvement 
also necessary because we were approaching 
the economical limit of generation by steam power. 
One station in America was reported to have a 
thermal efficiency of 29-4 per cent., and this held 
out the prospect that 30 per cent. would be reached 
at no distant date. Greater advances would there- 
fore be obtained by paying attention to distribu 
tion, and he hoped that the Institution would play 
its part in assisting this development. 


EpvucaTION FOR COMMERCE. 


It is always pleasant to be held up as an example 
to others, even when we are uncomfortably aware 
that the praise bestowed is not fully deserved. 
Enyineers will, therefore, derive certain 
faction from the paper on “ Education for Com 
merece,” which was read by Mr. H. Ramsbotham, 
Parliamentary Secretary to the Board of Education, 
before the Royal Society of Arts on Wednesday, 
\pril 27, since in it he called on the business man to 
observe that engineers were in various practical 
ways the to prepare their 
pupils for that profession, and had imposed certain 
standards of attainment. On the other hand, 
commercial men gave no such assistance and imposed 
no such standarcs, with the result that the teacher 
was working in vhe dark and that ultimately the 
pupil and industry suffered. As he truly added, 
the selection and training of the right men and 
women for commercial life was one of the most 
important tasks that business men and 
could undertake. To do this effectively, however, 
required the between both. 
To begin with, he went on, careful recruitment was 
necessary and the be:t training was to be found in 
the secondary schools. An important 
however, was, what sort of education should these 


a satis- 


assisting educationist 


‘ losest co operation 


question, 


recruits be given; we are glad to see that Mr. 
Ramsbotham argued against early specialisation, 
holding, in our view correctly, that it is more 


important for the teacher to educate rather than to 
instruct, and to impart knowledge and the desire 
for knowledge rather than information. But if 
it is not the business of schools to turn out ready- 
made business men, the subsequent occupation of 
the pupil must not altogether be ignored, and there 
is no reason why, in the last year or of a 
secondary school course a commercial bias should 


£0 


| 
teachers | 


delay. 


Tue LnstiruTion or StructuRAL ENGINEERS. 


To prophesy is always somewhat dangerous, but 
think it will be admitted that the risk to the 
reputation of the prophet is probably inversely 
proportional to the time that is to elapse between 
In 
the course of an entertaining speech delivered at the 
annual dinner of the Institution of Structural 
Engineers, at the May Fair Hotel, on Friday of last 
week, Mr. P. J. Pybus, C.B.E., M.P., Minister of 
Transport, amusingly speculated on the nature of 
|the presidential address to the Institution in the 
year 2032. The president’s hearers, he prophesied, 
would not then be members of the Institution of 
Structural Engineers, but of a new form of Royal 
institution embracing architects and civil, electrical, 
mechanical, and structural engineers, and would 
be men of “a new type, amazingly comprehensive 
in training and experience.’ To take him to task for 
this we must, ourselves, adopt the réle of prophet, 
regardless of the risk entailed, by stating that the 
Institution, and most others, is more likely to be 
subjected to a process of segregation than one of 
aggregation in the course of the next 100 years. 
There has been for years more than a tendency to 
specialisation in all branches of tne 
engineering profession, structural engineering being 
itself a branch of civil engineering, and it is impos- 
sible to imagine that this tendency will diminish 
in the tuture. It is, in fact, becoming increasingly 
difficult to acquire, in the course of a lifetime, the 
| know ledge already existing and steadily accumula- 
| ting on any of the main divisions of engineering 
work and the future is likely to require much 
| greater subdivision than is at present necessary to 
meet the limitations of the human mind. Mr. 
Pybus was proposing the toast of the Institution of 
Structural Engineers, to which the President, 
Mr. R. H. Harry Stanger, F.C.S., A.M.Inst.C.E., 
who occupied the chair, responded. In the course 
of his reply, Mr. Stanger mentioned that, in spite 
of the general depression, the work of the Institution 
had been carried on during the past year with 
increased activity through the various committees, 
jadding that the year had been a prosperous one 
| both financially, and from the usefulness of the 
Institution to the profession. He stated that the 
| Institution had been invited to send representatives 
to a committee on regulations for the use of rein- 
forced concrete in building, and that the revision of 
the London Building Act had afforded an oppor- 
tunity for the Institution to send recommendations 
for consideration by the Advisory Committee of the 
London County Council. Referring to the Institu- 
tion’s travelling scholarship, he said that the 
recipient of this year’s scholarship would not be 
required to go abroad. The toast of “‘ The Guests ” 
was proposed by Major E. C. P. Monson, and 
responses were made by Dr. Raymond Unwin, 
President of the Royal Instituteof British Architects, 
and Mr. A. E. L. Chorlton, M.P., The attendance 
of well over 500 members and guests constituted a 
record for this event. 


we 


increased 





| relinquishment of the office of treasurer followed in 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday, April 22, 
at Storey’s-gate, St. James’s Park, London, S8.W.]. 
The chair was occupied by the president, Mr. 
William Taylor, who after transaction of the 
routine business, announced that, as the honorary 
treasurer of the Institution, Mr. Harold Robinson. 
had retired from the National Provincial Bank, his 


accordance with the rules of the Institution. The 
thanks of the Council had been conveyed to Mr, 
Robinson, and it was proposed that his successor at 
the bank, Mr. W. O. Roberts, should be elected as 
honorary treasurer to the Institution. Mr. Taylor 
then proposed a motion to this effect, which, after 
being seconded by Mr. E. Bruce Ball, was unani- 
mously carried. 


Fitm LUBRICATION. 


A paper entitled “ The Film Lubrication of the 
Journal Bearing,” by Mr. R. O. Boswall and Mr. 
J. C. Brierley, was then read in abstract by Mr. 
Boswall. We commence to reprint this paper in 
abridged form on page 527. 

The discussion was opened by Mr. Henri 
chief engineer of the Compagnie Générale Trans- 
atlantique, who complimented the authors of the 
paper on the felicitous combination of theory and 
experimental results embodied in it. The theory 
had indicated a simple way of presenting the 
results so that all the phenomena were shown 


Brillie, 


ZN 
to be dependent on the argument P* He had not 


had an opportunity of making many experiments on 
the lubrication of journal bearings, but had studied 
the theoretical side of the question and had recently 
developed the theory of the formation of elementary 
films in the French periodical Les Chemins de Fer 
et les Tramways. He had also, in conjunction 
with Mr. A. M. Robb, presented a paper before the 
Institution of Naval Architects on ‘ Oil Films and 
Bearings,”* in which journals, chiefly with com- 
pletely surrounding films, had been discussed. The 
figures relating to oil pressures, &c., deduced in this 
paper, agreed exactly with experimental results 
obtained by Mr. Francis Hodgkinson and published 
shortly afterwards.+ It would be interesting to see 
whether a similar agreement existed between his 
recent theoretical results and the experimental 
figures arrived at in the paper. He had, however, 
not had sufficient time to make the comparison 
complete but he would offer some comments. 

Mr. Brillie then proceeded to give, at some length, 
an account of his methods and the relation of the 
results he had arrived at to some of the curves in 
the paper. As, however, these curves are, with one 
exception, omitted in our abridgment of the paper, 
from considerations of space, Mr. Brillie’s remarks 
on them are not here reproduced. 

Mr. Brillie next referred to the allusion made in 
the early part of the paper to the type of bearing for 
which he was responsible. It was there stated, he 
said, that the transverse channels in the brass 
which he called “ relay basins,” or “ oil rollers ” 
were supplied with lubricant from a circumferential 
channel running right round the centre of the brass. 
This arrangement which was adopted for high-speed 
bearings, as in turbines, was not necessary in all 
cases, and was not employed in reciprocating engines. 
Generally, in the bearings of these engines the relay 
basin was fed by the film which preceded it. The 
circumferential channel gave stability to the film 
as a whole, but the judicious spacing of the relay 
basins enabled it to be dispensed with in the cases 
mentioned. Another example of film lubrication 
without a circumferential channel was in horseshoe 
thrust collars. A satisfactory film, of a total length 
of 3 ft., had been thus obtained in his companys 
ships. He considered that this result was obtained 
by restoring the sections of film to their original 
width by meansof relay basins not connected with the 
oil supply system. Films without these basins tended 
to decrease in width along the arc and might there 
fore break. The narrow continuous circumferentia! 


* ENGINEERING, vol. cxxviii, page 431 (1929) 
ENGINEERING, vol. cxxviii, page 690 (1929). 
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strips of bearing surface bounding the ends of the 
transverse channels not only had the effect of 
reducing side leakage but also maintained the pres- 
sure of the preceding film in the basin, right to the 
outside edge. This arrangement allowed, with satis- 
factory results, a greater length of arc subtended by 
the brasses than would otherwise be possible. In 
conclusion, he said that he felt that agreement 
between theory and experiment was now so 
promising that it was possible that at a not far 
distant date, the results of experiments could be 
accurately predicted. 

Mr. J. Hamilton Gibson, who spoke next, ob- 
served that it was Mr. Boswall who, in 1923, first 
expressed the Michell formula for an approximately 
square pad in terms of its width, viz., taking account 
of the effect of side leakage. Experience had shown 
that actual results agreed with such theoretical work 
within remarkably close limits. The author’s 
recognition of the qualities of the Michell bearing 
made it difficult for him, Mr. Gibson, to see what 
useful purpose was served by experimenting with 
solid fixed brass bearings. Considerable attention 
had been given to the subject in recent years, but he 
submitted that results based on the wear and bedding 
down of such brasses were bound to be inconclusive, 
if not actually misleading. It was stated in the 
paper that the pads of Michell journal bearings were 
bedded on the journals. This was not quite correct. 
The practice was to bore out the ring of pads to a 
pre-determined diametral clearance of the journal. 
Each individual pad, therefore, though it was there- 
after bedded at its centre, had both leading and 
trailing edges just clear of the journal. As there 
were never less than three pads on the half brass, 
there was, allowing for side pieces, oil channels, &c., 
a total bearing surface of 40 deg. on the half brass, 
less a small amount due to the rounding off of the 
edges of the pads. A good thick oil film was obtained 
under all conditions, and the operation appeared 
to agree generally with those stated in Part II of 
the paper, where the bearing surfaces of the experi- 
mental brasses had been cut down to 60 deg., 45 deg. 
and 30 deg., respectively. 

There was, however, an important difference. 


Pivoted pads adjusted themselves automatically | 


to the correct taper of film with every variation of 
load and speed, whereas a fixed brass, the taper 
of the film in which was determined by the attitude of 
the journal, might or might not wear, according 
to whether the taper happened to be suitable or 
not for the particular conditions obtaining at the 
time. Such fortuitous results were eliminated 
with pivoted pads which provided a complete self- 
adjusting ring of films. Mr. Gibson then dealt with 
some actual examples of the Michell journal, illus- 
trating his remarks with a slide showing a large 
journal, the design of which had been described 
in ENGINEERING, vol. cxiv, page 109 (1922). This 
showed the saving in length that could be obtained 
by employing a Michell journal, the bearings having 
been originally made to take fixed brasses. In 
such vessels as destroyers, where weight and space 
had to be a minimum, this type of bearing saved 
not only as much as 2 ft. in length, say one frame 
space, but weight of the order of 7 tons to 8 tons. He 
also instanced reduction-gear bearings with journals 
9 in. in diameter and bearings 3j in. long, which 
carried a load of 550 Ib. per square inch, at a speed 
of 560 r.p.m. A fairly high limit of load on a fixed 
brass bearing was 100 Ib. per square inch. Certain 
Michell bearings of this type which had been run 
under all sorts of conditions from full speed to dead 
slow ahead and astern had been opened up after 
nine years’ service and no perceptible wear had been 
found on the pads, whilst the gear centres were as 
onginally fitted. This latter fact was of great 
importance in turbine reduction gears. 

Mr. S. A. Cowling said that Messrs. British Thom- 
son-Houston Company were carrying out some 
journal tests at Rugby, and although they had failed 
to measure the oil-film thickness directly, these 
tests had given valuable information as to the 
manner in which the oil ways should be formed in 
order to establish a satisfactory oil film which would 
carry the desired loads economically. He exhibited 
4number of slides illustrating some of the results, 
which showed a certain degree of similarity to the 
figures given in the paper. As, however, the corres- 





ponding curves in the paper are not being reproduced 
we have not included Mr. Cowling’s diagrams. 

Professor F. C. Lea said he was not quite clear as 
to the exact meaning of the term that had been 
used to represent viscosity. He was also uncertain 
as to the author’s attitude regarding the scale effect 
of surface roughness. The degree of finish was 
likely to be much the same in a large journal as in 
a small one, a fact which would upset the ratios in 
considering scale effect. It was not easy to see 
why surface roughness was the principal cause of 
discrepancies as was stated in the paper. 

Mr. Loughnan St. L. Pendred was of opinion 
that the conditions suitable for the formation of 
film lubrication were very often obtained unwit- 
tingly when a bearing was made a little too big 
for the journal. Possibly a truly bedded brass 
could be made satisfactory by easing it. Again, 
it would appear that, with a fixed brass having the 
correct clearance, the necessary taper of the film 
would only obtain with a constant load in a constant 
direction. There were few bearings which operated 
under these conditions, and it might be argued that 
film lubrication would break down with the load 
variable both in amount and direction. A case 
in point was the connecting-rod big-end bearing in a 
reciprocating engine, in which forced-feed lubrication 
was commonly used for high speeds. 

Sir John E. Thornycroft, taking up the last 
speaker’s point, remarked that forced lubrication 
gave admirable results on high-powered, high-speed 
machinery, such as the engines employed in the 
seaplanes constructed for the Schneider Cup race, 
but he did not think that film lubrication for connect- 
ing-rod ends in reciprocating engines could be ruled 
out altogether. A large number of motor omnibus 
and similar engines were run with something very 
like film lubrication at these points, and the method 
had been found very successful and to be less liable 
to trouble, as there was no pressure oil piping to 
give way. 

Mr. B. P. Cooper said that his firm, in making 
high-speed journals for limited spaces, had adopted 
a practice which might not be without interest. It 
had been found that even when a journal was lapped 
after grinding, if the operations were done in a 
direction opposite to that in which the journal ran, 
unsatisfactory bearing surfaces were obtained. Both 
grinding and lapping, therefore, were done in the same 
direction as that of the journal rotation, and the 
resulting surface was quite satisfactory. 

Mr. Boswill then made a brief reply. He was 
glad, he said, that Mr. Brillie had been able to take 
part in the discussion. He would leave the theoretical 
part of Mr. Brillie’s remarks to deal with in writing, 
but he might point out that the main idea of the 
paper was, in general, in agreement with that 
gentleman’s practice, inasmuch as it was intended 
to show that the splitting up of the surfaces of a 
brass, assuming it to be a tixed brass, into a number 
of smaller brasses subtending smaller arcs, should, 
as a rule, give more efficient results. This was 
virtually done in Mr. Brillie’s bearing by cutting slots 
in suitable positions across the brass. He had not 
intended to deal with the Michell bearing, which 
he agreed was a very valuable application of film 
lubrication principles. He was obliged to Mr. 
Gibson for pointing out that the pads in this bearing 
were not bedded on the journal, but could see no 
reason why they should not be so arranged. He 
would reply in writing to Mr. Cowling’s points, as 
he had not been able to examine the diagrams shown 
on the screen in detail. 

Dealing with Professor Lea’s points, Mr. Boswall 
said that he had been obliged to make use of a 
term which, in a mathematical sense, would have 
to be taken as a viscosity gradient across the film, 
as the viscosity was bound to vary as the tempera- 
ture changed. The question of the scale effect 
of surface irregularities was a difficult one, and in 
accordance with the usual dimensional conditions, 
the surface irregularities should increase in the 
same way as the surface dimensions. The difficulty 
chiefly arose from the fact that variations in the 
film thickness were not accompanied by corres- 
ponding variations in the degree of surface roughness, 
and this roughness had, in consequence, a greater 
tendency to destroy the continuity of a thin film 
than that of a thickerone. The resulting patchiness 
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affected the results. With regard to Mr. Pendred’s 
point, he would draw attention to an article which 
had appeared in ENn@rneERiNG, of April 15.* In 
this an attempt had been made to apply the A 
law to a bearing in which the pressure was not in 
one direction, and the big end of the connecting-rod 
of the petrol motor was, of course, under alternating 
pressure conditions. He quite agreed that many 
so-called bedded brasses were not a close fit, and 
this accidental clearance, or even a slight chamfer 
on the inlet edge, might provide satisfactory working 
conditions. On the other hand, a properly bedded 
brass could scarcely be expected to work efficiently. 
Mr. Cooper’s remarks regarding surfacing were 
important ; they introduced the roughness factor. 
The effect of grinding in one direction would have 
marked influence in stabilising the flow conditions 
for film lubrication. 

The President, in closing the meeting, pointed out 
the general interest the paper possessed, as most 
mechanical engineers were concerned with the 
subject in some form or other. 


THE CONTROL OF BEARING TEM- 
PERATURE IN HIGH - SPEED 
PETROL ENGINES. 

(Concluded from page 466.) 
Part II. 


THE experiments were carried out on a six-cylinder, 
2-6-litre engine in which the main bearings were 
gravity-lubricated and the big-end bearings splash 
lubricated. Castrol XL oil was used throughout. 
The engine was not suitable for measurements of 
big-end temperature, but temperature measure- 
ments were made of the oil in the sump, of the air 
entering and leaving the crankcase, and of the 
crankcase atmosphere, the position of the thermo- 
meters and thermo-couples being shown in Fig. 20, 
page 524. ‘Two alternative methods were employed 
to circulate the air, viz., by connecting the crank- 
case outlet to a blower, or to the carburettor inlet. 
Large quantities of oil were drawn off with the 
air in the preliminary experiments. This defect 
was overcome by providing one of the timing 
sprockets at the front end of the engine with a 
shroud, the air being drawn from the centre of the 
sprocket, as shown in Fig. 13. In this way, the 
air outlet from the crankcase was protected from the 
direct impingement of oil particles, and the timing 
sprocket also acted as a centrifuge, throwing oil 
away from the outlet. A shield was also provided 
to protect the shroud from oil thrown up by the 
magneto sprocket. Air flow through the crank- 
case was measured by means of an orifice meter. 

The results of experiments in which air was drawn 
through the crankcase by means of the blower 
are shown in Fig. 14, the oil-sump temperature 
being plotted against rate of air flow. The engine 
was operated at 1,500 r.p.m., full load, each reading 
being taken after 90 minutes’ running. At this 
speed and load, the engine required 196 lb. of air 
per hour, so that it is clear that if the carburettor 
had been connected to the crankcase, the tempera- 
ture of the oil sump would have been reduced from 
45 to 25 deg. C., t.e., by 20 deg. C. The corre- 
sponding decrease in the temperature of the crank- 
case atmosphere was 16 deg. C. The effect of these 
reductions in temperature on the temperature of 
the big-end can be conjectured from the results of 
experiments described in Part I. It is probable 
that the total drop in temperature of the big-end 
would be at least 16 deg. C. 

It was anticipated that, in spite of the precau- 
tions which had been taken, a certain amount of 
oil would be held in suspension in the air drawn from 
the crankcase, and, with the object of determin- 
ing the probable magnitude of this loss, prolonged 
experiments were carried out on the six-cylinder 
engine. Series of experiments were carried out 
with and without crankcase ventilation, the dura- 
tion of each series being 27 hours. The engine was 
operated at 1,500 r.p.m., at 0-6 full load. The oil 
consumption was determined by measuring the 
amounts of oil which were added periodically in 
order to maintain a constant level in the sump. 








° Page 464, ante. ‘‘ The Control of Bearing Tempera- 
tures in High-Speed Petrol Engines.” 
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\ trap was arranged, ax shown in Fig. 13, in order 
to collect any liquid oil carried over by the air. 
it may be stated, however, that with the arrange- 
ment for drawing air from the crankcase shown in 
Fig. 13, the amount of oil deposited in the trap was 
practically negligible. The oil which succeeded 
in passing the trap was, therefore, either vapour 
or a very fine mist. The results are plotted in 
Wig. 15. It will be seen that the oil consumption 
was increased by about 20 per cent. with crankcase 
ventilation. If the big-end bearings on this engine 


FRONT VIEW, TIMING COVER REMOVED. 


Fig.13 
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that the circulation of air through the crankcase 
will tend to accelerate this rate of oxidation, though, 


| on the other hand, the reduction in temperature of 


the oil will tend to retard oxidation. In the present 


experiments, asphalt determinations were made at 


intervals during the test, the standard method 
being used, in which a sample of the oil is boiled 
and extracted with ethyl acetate. The results, 
shown in Fig. 16, indicate that, with crankcase 
ventilation, the asphalt was higher, though the 
effect was not marked. The acidity of Inbricants 
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reducing the dilution of oil with petrol. Measye- 
ments made during the present experiments are 
shown in Fig. 18. Dilution was measured by passing 
dry steam into a sample of the oil at 165 deg. (.. 
the vapours being condensed into a measuring 
cylinder, the petrol separating out and forming q 
layer on top. Fig. 18 shows that, with crankcase 
ventilation, dilution, expressed as a percentage of 
petrol in the oil, reached a steady value of about 
1-5 per cent. in 5 hours running. With no crank. 
case ventilation, dilution rose to a value of 5-5 per 
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2948.4) \ Thermostat 

had been pressure-lubricated, and hence the oil 
flow and oil consumption been very sensitive to 
temperature, it is pvobable that the loss of oil 
via the crankcase outlet would have been at least 
partly compensated by a reduced loss of oil via the 
pistons. In addition, if the air drawn from the 
crankcase is supplied to the carburettor, there are 
certain advantages which must be credited to this 


increase in oil consumption: upper-cylinder and 


valve-stem lubrication are improved, and some of 
the oil is burnt as fuel, rendering it possible to effect 
corresponding saving in petrol consumption. This 
point is dealt with more fully in a later paragraph. 
The thickening of oil and the formation of sludge 
which occur during prolonged use of a lubricant 
re largely the reault of oxidation. 


It is obvious 





Thermometer 


ENGINEERING 


| also tends to increase during use, partly as the result 

of contamination with gases leaking past the piston, | 
jand partly as the result of oxidation of the oil 
| itself. 


Measurements of the acidity were made 
in the present tests, and are shown plotted in Fig. 17 
in terms of milligrams of KOH per gram of oil. 
It is seen that the acidity was considerably less with 
crankcase ventilation after 7} hours’ running, being 
half that with no ventilation. The acid values did | 
not differ so markedly, however, after 25 hours’ | 
running. This reduction in acidity, due to crank- | 
case ventilation, would appear to be largely the | 
result of the rapid removal of fumes from the crank- | 
ease, since oxidation would itself tend to increase | 
acidity. | 

Crankcase ventilation is a well-known method of ! 
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The effect of crank 


case ventilation in reducing dilution was therefore 


Finally, in order to determine the effect 
on engine power and economy of supplying th 
engine with air taken entirely from the crankcase. 


‘comparative tests were carried out in which the fue! 


consumption and power were measured, the engine 
being operated firstly on atmospheric air ; and 
secondly on air drawn ‘from the crankcase. In order 
to eliminate extraneous variables, the inlet-air 
temperature and the depression at the carburettor 
inlet were each adjusted to the same values in both 
sets of experiments, viz., 58 deg. C. and 10-5 in. of 
water, respectively, at full load. In Fig. 19, the 
brake horse power, measured on a Heenan & Froude 
brake, is shown plotted against the total petro! 
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ured by supplying petrol from a calibrated pipette. 
The engine was operated at 1,500 r.p.m., and at full 
load. A comparison of the peaks of the curves in 
Fig. 19, shows that the maximum power was reduced 
by 1-9 per cent. by the use of crankcase air, and that 
the fuel consumption giving maximum power was 
also less by about 17 per cent. This result can be 
explained by the fact that some «f the vapours 
drawn from the crankcase were combustible, e.g., 
oil vapour, while others were not combustible, e.g., 
water vapour. The latter reduced the oxygen 
content of the air, and hence the maximum power, 
while the former acted as fuel, and hence lowered 
the fuel consumption of the engine. This improve- 
ment in fuel consumption should obviously be cre- 
dited to the increase in oil consumption noted above. 


120 
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Temperature Deg. Cent. 
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70 


consumption in Ib. per hour, the latter being meas- | being shown. In operation, when the oil is cold, | was thermostatically controlled. 


| the cold air inlet is closed, so that hot air is drawn 
| through the muff, thereby raising the temperature 
of the oil. Above a certain oil-sump temperature, 
| the connection to the exhaust muff is cut off, so that 
| cold air is drawn in, thereby effecting cooling of the 
|bearings and oil. The temperature of the air 
'entering the crankcase was measured by means of 
a thermometer, and the corresponding temperature 
of the oil in the sump by means of a thermocouple. 
Air was drawn through the crankcase by means of a 
| blower or, as shown, by connecting the crankcase 
to the carburettor intake. Temperature measure- 
|ments were also made of the centre main bearing 
and of the air in the crankcase, as shown in the part 

' sectional plan view on the right. 
Results of some experiments in which air was 
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From the foregoing experiments it would, there- 
fore, appear that the cooling of the oil sump 
and bearings by drawing air through the crankcase 
does not suffer from any serious disadvantages, and 
that. provided abnormal increases in oil consumption 
can be avoided, the advantages appear largely to 
outweigh the disadvantages. This method of oil 
cooling also lends itself to a further refinement, an 
examination of which forms the concluding part | 
of the present research. Thus, not only is it/| 
possible to limit the maximum temperature reached 
by the oil, but it should be possible to control that 
temperature to within fairly narrow limits by | 
appropriately altering the temperature of the air 
supplied to the crankcase. 


Part III. 

The experimental arrangement is shown in Fig. | 
20. It will be observed that at the inlet to the 
crankcase there is a two-way valve, in the form of a | 
butterfly throttle at the junction of a T, one branch | 
of the T communicating with an exhaust muff while | 
the other branch is open directly to atmosphere. | 
The two-way valve is operated by means of a 
thermostat inserted in the sump, the connection 
between the thermostat and the two-way valve 
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drawn through the crankcase by means of a blower 
are shown in Figs. 21 and 22. The tests were 
carried out at 1080 r.p.m., half load, the initial 
temperature of the oil being 5-6 deg. C., and were 
continued for 100 mins. A test was carried out 
with the device out of operation for the purpose of 
comparison. In Fig. 21, the oil-sump temperature 
is plotted, and also the temperature of the air 
supplied to the crankcase when air was circulated 
by the blower. It will be observed that the effect 
of the thermostatic control of the oil temperature 
was to increase markedly the rate at which the oil 
heated up; for example, the time taken to reach 
a temperature of 30 deg. C. was, respectively, 
20 mins. and 45 mins. with and without the device 
in operation. Fig. 21 also shows that, even at the 
end of 100 mins., the oil temperature was ‘still 
rising with the thermostat out of operation, whereas, 
control of the temperature at about 30 deg. C. was 
attained in 20 mins. by admitting hot air during 
the warming-up period, followed by cold air. 
Power and fuel consumption readings taken during 
this test are shown plotted in Fig. 22, and it will be 
seen that there was an appreciable increase in 
power and reduction in fuel consumption during 
the warming-up period, when the oil temperature 





It is clear from 
this figure, however, that the optimum operating 
temperature was higher than the selected controlled 
temperature of 30 deg. C. 

Further tests were carried out in which the 
carburettor intake was connected to the outlet from 
the crankcase. It is clear that, under these condi- 
tions, the rate of air flow through the crankcase wax 
roughly proportional to the power developed by the 
engine, which was a desirable characteristic, ensuring 
that the cooling capacity varied according to the 
demand. ‘The series of runs performed was selected 
to represent a range of operating conditions, and 
was as follows :—(1) 60 minutes at 1,080 r.p.m.., 
part throttle (9-4 brake horse-power) starting from 
cold, followed by (2) 60 minutes at 1,820 r.p.m., 
full throttle (28-6 brake horse-power), followed by 
(3) 60 minutes at 1,080 r.p.m., part throttle (9-4 
brake horse-power), followed by (4) 40 minutes at 
580 r.p.m., part throttle (5-3 brake horse-power). 
The engine was then stopped for 75 minutes and 
the following runs then carried out; (5) 45 minutes 
at 1,500 r.p.m., full throttle (25-8 brake horse-power), 
followed by (6) 45 minutes at the same speed and 
load, but with a cold air blast directed on the 
crankcase and oil sump. This series of runs was 
carried out both with and without the thermo- 
statically controlled air circulation, and the results 
are shown in Figs. 23 and 24. Fig. 23 shows that 
under all conditions of operation the oil-sump 
temperature could be controlled within + 2 deg. (. 
of a given temperature, in this case 33 deg. C. 
Without thermostatic control, the oil temperature 
increased at less than half the rate after starting 
from cold and showed comparatively wide varia 
tions, e.g., increasing in run No. 2 from 30 deg. to 
50 deg. C. The dotted curve in Fig. 23 shows the 
automatically-controlled air-inlet temperature to 
the crankcase. 

In Fig. 24 is plotted the temperature of the air 
in the crankcase, and it will be observed that with 
the controlled oil-sump temperature the temperature 
of the air in the crankcase did not rise above 
70 deg. C., and was usually between 60 deg. and 
70 deg. C. under all conditions of operation. The 
comparative test with the thermostat out of opera- 
tion showed that in run No. 2 the crankcase air 
temperature rose to 94 deg. C. and fluctuated to a 
more marked extent with varying conditions of 
operation. 

Conclusion.—The original intention in under- 
taking the researches described in the foregoiny 
pages was to analyse the effect of engine speed on 
the liability to failure of big-end bearings. This 
subject is discussed in Part I, and experiments are 
described which elucidate the influence of various 
factors on big-end temperature and, in particular, 
that of the direct cooling of the big-end bearings 
by the air in the crankcase. The results suggested 
that, by circulating air through the crankcase, 
it would be possible to limit bearing temperatures 
in a very simple and effective manner, and a further 
series of experiments, described in Part II, was 
carried out to determine the possibilities and limita- 
tions of this method of temperature control when 
applied to a conventional automobile engine. 
Finally, it was conceived that, by arranging for 
automatic adjustment of the temperature of the 
air supplied to the crankcase, it would be possible to 
control the oil temperature within narrow limits 
under a wide range of operating conditions, and in 
Part III are described the results of experiments 
in which the effectiveness of such an arrangement 
was tested. 

The foregoing article is based upon a number of 
reports issued to members of the Research Associa - 
tion of British Motor and Allied Manufacturers, and 
the author’s thanks are due to Mr. Tom Thornycroft., 
president of the Research Association, for permission 
to publish the article. In addition, the author would 
like to express his indebtedness to Mr. H. A. Young, 
who assisted in the experimental work. 





Tue STAFFORDSHIRE IRON AND STEEL LNSTITUTE.- 
At the annual meeting of the Staffordshire Iron and 
Steel Institute, held recently at Dudley, Mr. A. C. 
Osbourne was elected president in succession to Mr. 
R. P. Bethel. Mr. 8. J. Astbury was re-elected secretary 
and Mr. H. Piper, treasurer. The membership is now 207, 
and the past session is stated to have been the most suc - 
cessful ever held. 
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THE HAMMERSMITH-NORTHFIELDS 
EXTENSION OF THE PICCADILLY 
RAILWAY. 

Since October, 1930, the London Electric Railway 
Company have been extending their Piccadilly line 
northward from Finsbury Park to Cockfosters and west 
wards from Hammersmith to Northfields. The first 
of these extensions has involved a good deal of tunnel 
ling, but good progress has been made and it is hoped 
that the section between Finsbury Park and Arnos 
will opened within the next few months. 
The westward extension, on the other hand, virtually 
consists of a widening from two to four tracks of the 
existing District Railway Hammersmith 
and Northfields, a distance of 4} miles, and will enable 
through trains to be run from Cockfosters to Hounslow 
West and to South Harrow on the present Uxbridge 
line. The former line will be served by both District 
and Piccadilly trains, but the latter will be worked 
entirely by those of the tube system, and will then 
replace the existing shuttle service from Acton Town. 
The new through trains to South Harrow will 
operated on a much shorter headway than at present, 
while the Piccadilly trains from Hammersmith to 
Northfields will only stop at Acton Town. In this way, 
a saving of 10 min. will be effected in the time now 
taken to travel from Piccadilly Circus to South Harrow 
and to Hounslow West, respectively. The District 
Railway service to Uxbridge will, for the time being, be 
worked by local trains from South Harrow. It 
hoped to bring the new lines into use as far as Acton 
Town in July, from which date Piccadilly trains 
will be run through to South Harrow. The new tracks 
to Northfields should be completed before the end of 
the year 
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The works comprising this extension may be said to 
short distance east of Barons Court station, 
where the two tracks of the Piccadilly line emerge 
from the tube into the open air and run on the north 
side of the District line to Hammersmith. To facilitate 
the handling of the traflic, the existing east-bound 
District track will be swung northward at this point so 
that it lies outsiae the Piccadilly east-bound track, 
and this relative position will be then maintained to 
Northfields, the District trains running on the outer 
and the Piccadilly trains on the inner of the four tracks 
At Hammersmith, the Piccadilly lines have been 
continued from their former terminus at that point 
through a tunnel under the Broadway which emerges 
at the base of a viaduct over which Southern Railway 
trains were run from Richmond to Addison Road, 
but which has been disused since 1916. At this point, 
the east-bound track of the Piccadilly Line is swung 
round under the Southern Railway and rejoins the 
other track at the top of the viaduct just east of 
Ravenscourt Park station. This part of the work 
proved the most difficult of the whole extension. 
Not only had the roadway of the Broadway over which 
heavy traffic runs to be temporarily supported while 
the of the tunnel was built, the intervening 
earth removed and the invert laid, but much diver 
sion work on sewers and water, electric and gas mains 
was necessary. In addition, the two-span brick arch 
bridge to the east of the station had to be replaced by a 
much longer girder bridge of three spans, and the five 
arches of the Southern Railway viaduct had to be 
demolished and have been replaced by brick piers and 
girders Two views of this portion of the work are 
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given in the accompanying illustrations. Between 
Ravenscourt Park and Turnham Green, the old Southern 
Railway permanent way has been converted to electric 
traction, while further west the embankment has been 
widened on the north and the two-track girder bridge, 
which Acton Lane, has been replaced by a 
four-track bridge of similar type. Beyond Acton Lane 


crTrosse d 


| 
it has been necessary to widen both embankments and | 


cuttings and to replace numerous bridges, while west 
ot 
and opening into a 840-ft. cutting between concrete 
retaining 


bound track from Ealing. This covered way 
beneath the approach tracks of Ealing Common depot, 
und these had to be frequently diverted while the work 
in hand. The fly-over bridge, which carries the 
west-bound track to Ealing over the lines to Northfields, 
is being reconstructed without any interruption to the 
traffic. The line between Acton Town and Northfields 
is mainly in a cutting, which is being widened by excava- 
ting the banks and erecting concrete retaining walls. 
The four-track road will end on the east side of North- 
fields-avenue, and the present Northfields station, which 
is to the west of that thoroughfare, will be dismantled, 
the ground occupied by the platforms being used for the 


passes 


Was 


approach tracks to a new depot, which is being erected | 


on the south side of the line between Northfields and 
Boston Manor stations. This depot, which will be 
approached by a fly-under junction, is 450 ft. long, 
has 19 tracks, and will accommodate 300 cars. 
carried out progressively, and all the train movements 
will be controlled by a loud speaker installation. 

All the civil engineering work we have described has 
been carried out by Messrs. Sir Robert McAlpine (London) 


Limited, under the supervision of Mr. A. R. Cooper, | 


M.Inst.C.E., chief engineer of the London Underground 
Railways, without any dislocation of the train service. 
Mr. Cooper was also responsible for the considerable 
re-arrangement of the tracks, signals, and cables. 
This re-arrangement has had to be effected in several 
stages, and it may be mentioned that at Hammersmith 
not a single length of rail or sleeper is in the position 
it occupied before the work began. Further alterations 
will also have to be made at this point before the new 
layout is completed. 

The widening of the lines has necessitated the 
reconstruction of the stations at Hammersmith, 
Chiswick Park, Acton Town and South Ealing, while 
a new station is being erected at Northfields, and that 
at Stamford Brook being extended. With the 
exception of the last-named, these will be provided with 
two island platforms to facilitate the interchange of 
passengers. To deal with the increased traffic on the 
Hounslow and South Harrow branches, the company 
has also undertaken the reconstruction of the stations 
at Ealing Common, Hounslow West, Park Royal, 
Alperton, Sudbury Town and Sudbury Hill, and in 
each case special attention has been paid to their 
layout so as to provide easy access from the street to 
the platforms. 

The cars which will be used on this extension are 
2 ft. longer than those already in use, and the trailers 
will have four door openings on each side instead of 
two, while improved lighting and ventilation is being 
installed. The average speed, including stops, will 
be 24 m.p.h. instead of the present 19 m.p.h. Energy 
for operating the new service will be obtained from 


is 


It | 


is designed so that cleaning and maintenance can be | 


Acton Town a concrete-covered way 450 ft. long | 


walls has had to be constructed to enable | 
the east-bound Piccadilly track to pass under the east- 


}a variety of agricultural implements. 
| fitted with two-cylinder engines, using crude 


|} Company, Limited, Trafford-park, Manchester, 
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sub-stations at North Ealing, Alperton, Sudbury Hill 
and Northfields, all of which will be controlled from 
Alperton. A new sub-station has also built at 
Chiswick Park, and those at Acton Town and Ravens 
court Park have been extended. 


been 


CATALOGUES. 


Conveyors and Screens.—A catalogue of chain and belt 
bucket elevators, conveyors, and various types of screens 
has come to hand from Messrs. Head, Wrightson and 
Company, Limited, Stockton-on-Tees. This is intended 
to form an introduction to fully detailed catalogues 

Agricultural Tractors.—Messrs. A.-B. Bofors, Bofors 
Sweden, have issued a catalogue of their agricultural 
tractors, including illustrations of the machines drawing 
The tractors are 
oil, and 
developing 40 brake horse-power. 

Pipe Cleaning.—An interesting pamphlet on methods 
of cleaning pipe lines, water mains, sewers, &c., and 


| re-coating the interior surfaces when necessary, with illus 


trations of the tools used in the process, is to hand fron 
Messrs. The ‘Eric’ Engineering Company, Chepstow, 
Mon., who undertake contracts for this work. 

Electrical Measuring Instruments.—Messrs. Elliott 
Brothers (London), Ltd., Lewisham, London, 8.E.13, 
have sent in a number of leaflets dealing with measuring 
instruments of various types and patterns for the switch 
board, work testing, &c., including a portable Wheatstone 
bridge. All are well illustrated and have ample explana 
tory matter. 

Electric Motors.—A catalogue of single-phase motors 
received from Messrs. Metropolitan-Vickers Electrical 
contains 
iists of squirrel-cage, slip-ring and types 
ranging from $ h.p. to 40 h.p. and a list of fractional 
horse-power motors from is h.p. to } h.p Full par 
ticulars are given with prices in each case. 

-We 


repulsion 


Pneumatic Tools. have received new leaf cata 


| logues with illustrations and dimensions of pneumatic 
g 


tools for drilling, yoke riveting, vibrating, grout inject- 
ing, wood sawing, &c., and of a small portable haulag 
gear operated by compressed air or electric motor, from 
Messrs. The Consolidated Pneumatic Tool Company, 
Limited, Egyptian House, 170, Piccadilly, London, W.1. 

Stainless Steel—Messrs. Brown Bayley’s Steel Works, 
Limited, Sheffield, have issued a number of leaflets 
showing stainless steel products for tramway car and 
omnibus fittings, chemical laboratory utensils, flood 
lighting reflectors, cooking ranges, etc. A circular describes 
their “ Two-score” steel to suit corrosiv¢ 
conditions where great strength is also required; and 
another gives information on the resistance of these steels 
to various acids, alkalies, salts, &c. 


severely 


Electric Welding.—Catalogues and leaflets re eived 
from Messrs. The Quasi-Arc Company, Limited, 15, 
Grosvenor-gardens, London, S8.W.1, deal with trans- 
former welding plants for one two, or three operators, 
H. & T. electrodes for cutting edges or hard wear parts, 
stainless steel electrodes. Illustrations are given 0! 
large gas holders and tanks of welded construction and 
illustrations and comments from “ ENGINEERING on 
the severe damage withstood by the ship 
* Fullagar.”’ 

Heavy Oil Engines. -We have received fron Messrs 
The Premier Gas Engine Company, Limited, Sandiacre, 
near Nottingham, a folder enclosing various catalogue 
publications, including a list of horizontal heavy-ol 


engines for marine work in 11 sizes, ranging from - 


welded 


| b.h.p. to 1,000 b.h.p.; a description of a similar and 


engine with eight opposed cylinders driving on fou! 
cranks and developing 1,000 b.h.p.; a report of tests 
made by Mr. W. A. Tookey; and a paper by Mr. A 
Cyril Yates on gas and oil engines. 
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THE FILM LUBRICATION OF THE 
JOURNAL BEARING.* 


Part I1—Fundamental Principles Governing the Opera- 
tion of Clearance and Bedded Brasses and Experimental 


|of length of are subtended by the brass upon the 
formation and maintenance of the film; (b) the effect 
of loading the brass eccentrically ; (c) the effect of 
alterations in load and speed upon the position taken 
up by the journal relative to the brass; and (d) the 








magnitude of the film thickness and frictional resistance 
for various working conditions. The significance of 
any experimental results can only be fully appreciated 
if the fundamental conditions associated with the film 
lubrication of curved surfaces are clearly understood. 
Film lubrication must not be confused with boun- 
dary, solid film, or greasy lubrication, in which the 
bearing surfaces are separated by an extremely thin 
film of lubricant and no actual flow takes place. In 
boundary lubrication adhesion practically controls the 
actions, since any tendency for the bond holding the 
lubricant to the surfaces to break down would inevit- 
ably lead to metallic contact and consequent seizure. 
Lubrication under these conditions is governed by the 
chemical characteristics of the lubricant, and by the 
nature of the bearing surfaces. With fluid film lubrica- 
tion, on the other hand, the viscosity of the lubricant 
and the relative movability of the surfaces are the 
controlling factors. The conditions are thus physical 
and mechanical. Adhesion, however, still has an 
important influence. Stanton* states that there is 
considerable evidence to show that the phenomenon 
of seizure coincides with the transition from film to 


Fig.8. 


Determination of the Operating Conditions for Clearance 
Brasses. 


By R. O. Boswa tt, B.Sc.(Eng.), M.Se.Tech. 


Tue steady increase in the size and speed of power 
units during the past few years has been accompanied 
and made possible by improvements in bearings, and 
the modern high-speed bearing utilises, where possible, 
film lubrication, in which the bearing surfaces are 
completely separated by a continuous film or layer of | 
lubricant which flows between them. The experimen- 
tal inquiries of Beauchamp Tower and the mathe- 
matical investigations by Osborne Reynolds need not 
be commented upon here. Although these pioneer | 
investigations indicated that film lubrication consider- 
ably reduced the frictional resistance, and practically 
eliminated running wear and tear on the bearing surfaces, 
no definite attempt was actually made to design a| 
bearing which incorporated this particular type of 
lubrication until 1905, when A. G. M. Michell in this 
country and A. Kingsbury in America, introduced, quite 
independently, the well-known thrust-bearings with 
which ;their names aretassociated. 


Fig 4. 
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In recent years the operation of the film-lubricated | boundary lubrication, and he gives experimental data 
bearing has received a considerable amount of attention | which indicate that oils possessing exceptional lubri- 
from both the practical and theoretical standpoint, and | cating properties under boundary lubrication conditions 
there now exists a considerable amount of literature | are not necessarily the best for the purpose of film 
dealing with the subject. Although film lubrication | lubrication and vice versa. 
has been successfully applied to the thrust-bearing, its| @eneral Conditions Associated with the Operation of 
application to the ordinary journal bearing has proved | @ Pressure Film.—{1) If a journal A rotates in relation 
less satisfactory. The difficulties may be attributed| to @ brass B with a clearance space between them 
to (i) irregularities in operation caused by imperfect | completely and continuously supplied with lubricant 
mechanical finish of the bearing surfaces, distortion | dtawn in by adhesion to the journal, pressure conditions 
resulting from the action of load and temperature | Will be established in the lubricant provided that the 
changes, and journal deflection; (2) constructional | Clearance space or film thickness converges in the direc- 
differences. It should perhaps be mentioned that| tion of rotation of the journal as shown in Fig. 1, 
Michell has overcome the difficulties inherent in the | Where the points O and C represent the centres of 
use of fixed brasses by running the journal in a ring of | journal and brass respectively. The magnitude of the 
pads carried by a steel ring. The bearing faces of these | ptessure will depend upon the viscosity of the lubricant, 
pads are bedded to the journal and the faces adjacent | the speed of the journal surface, the thickness of the 
to the steel ring are curved so that line contact only | film, and the relative inclination of the bearing surfaces, 
occurs. Sufficient play is allowed to enable the pads i.e., the extent of convergence of the clearance space. 
to rock or tilt slightly and thus operate in much the! (2) The pressure distribution across the film will 
same way as the flat bearing pads of the thrust-bearing. | V@TY 48 shown in Fig. 2. At the edges of the brass the 
There is also the journal bearing recently described by | pressure will depend upon the external conditions. 
Messrs. Brillie and Robb.t The effectiveness claimed | The pressure change will be unsymmetrical in the 
for this bearing appears to be entirely due to the sub- direction of motion, and maximum ntensity of pressure 
division—as in the Michell type—of a large bearing! Will occur at a point which is usually situated on the 
surface into a number of small surfaces by cutting | outlet side of the geometrical centre of the brass. The 
channels transversely across the brass and fed from| line of action of the resultant film pressure will, in 
4 circumferential channel running right round the | Consequence, not pass through the geometrical centre, 
centre of the brass. |and the conditions indicated by the curve ACB in 

Special bearings of the foregoing type lie outside the | Fig. 2 will correspond to those associated with eccentric 
scope of the present experimental investigation, the | loading of the brass. 
main object of which was to determine the conditions| Although convergence of the clearance space is 
governing the effective operation of a film-lubricated | essential for the establishment of pressure conditions 
journal bearing fitted with an ordinary fixed brass | in the film, the journal may occupy a position in which 
and to obtain information concerning (a) the influence | 20t only convergence but also a certain amount of 

. . fate ______ | divergence may occur. Referring to Fig. 1 it is not 
_* Paper read before The Institution of Mechanical | difficult to show that if R is the radius of the journal 
Engineers, on Friday, April 22, 1932. Abridged. = 
T Trans. Inst. N.A., vill. ! 














* British Assoc. Report, 1927, page 347. 


Ixxi, page 338 (1929). 


and (R +r) the radius of the brass, then the film 
thickness at any radius inclined at an angle @ to the 
line of centres O C will be 


h=ecos0+r 


where e denotes the eccentricity or journal displace- 
ment OC. So long as the line of centres passes clear 
of the brass complete convergence of the clearance 
space will occur. But the journal may take up a posi- 
tion in which the line of centres intersects the brass as 
shown in Fig. 3. In this case the short length of film 
at the outlet end will be divergent. This will reduce 
the pressure conditions in the neighbourhood of the 
outlet edge thus tending to throw the centre of resultant 
film pressure forwards and making central loading 
possible. On the other hand, the journal may possibly 
be forced to take up the position shown in Fig. 4 
where convergence of the clearance space is preceded 
by divergence. This will tend to reduce the pressure of 
the film in the region of the inlet edge and thus shift 
the centre of pressure backwards. 

An excessive length of divergent film may cause the 
film pressure to fall below the pressure conditions 
existing at the edges of the brass, 1.e., the pressure in 
the film may become negative, or, as it is sometimes 
termed, sub-atmospheric. There is, however, a limit 
to the extent of negative pressure which can be main- 
tained in actual practice. The possible formation of 
a region of negative pressure has an important influence 
on the effective film lubrication of journal bearings. 

(3) The lubricant in traversing the clearance space 
is subjected to a shear stress originating at the surface 
of the journal and transmitted across the film to the 
surface of the brass. The torque required to drive 
the journal is’ proportional to the total or resultant 
shear stress on the film immediately adjacent to the 
journal surface. The work done by the journal is 
transformed into heat which is directly transferred 
to the lubricant as it passes through the clearance 
2. An important feature of film lubrication is that 
the bearing surfaces should only receive heat by con- 
duction from, the heated film, and the cool-running 

roperties of a film-lubricated bearing are due to the 

act that most of the heat generated is carried away 
by the lubricant. Provision must therefore be made 
for cooling the lubricant during its passage from the 
outlet to the inlet side of the bearing. The gradually 
increasing temperature of the lubricant as it passes 
between the bearing surfaces will be accompanied by 
a decrease in its viscosity. This reduces the pressure 
conditions at the outlet end of the film and makes the 
pressure-distribution curve more symmetrical as 
indicated by the dotted line ADB in Fig. 2. This is 
of some importance in connection with central loading. 

(4) A certain amount of the lubricant will escape 
along the sides of the brass. This reduces the outlet 
thickness of the film. Side leakage consequently 
increases the pressure conditions in the outlet region 
of the film and therefore shifts the line of action of the 
resultant film pressure towards the outlet edge. The 
proportion of lubricant which escapes laterally decreases 
as the transverse width of the brass increases. 

Formation of the Film.—This process takes place 
under very rapidly changing speed conditions. It would 
appear that when the speed is low, conditions correspond 
to those associated with greasy lubrication and that this 
type of lubrication rapidly develops into the fluid 
film type as the speed increases, provided the journal 
is able to take up a position relative to the brass such 
that a continuous film of lubricant is maintained 
between the surfaces under conditions in which (a) the 
resultant film pressure is equal to the external load 
transmitted by the journal, (b) the line of action of this 
resultant film pressure coincides with the line of action 
of the load. Failure in these respects or to supply a 
sufficient quantity of lubricant will lead to greasy 
lubrication or possibly to a combination of film and 
greasy lubrication conditions. 

The following explanation may help to visualise the 
sequence of events which immediately follow the 
commencement of journal rotation and ultimately 
lead to the establishment of an effective pressure film. 
Two types of brass will be considered, namely, 
(a) clearance brasses which are finished to a slightly 
larger radius than the journal; (b) bedded brasses 
which have the same radius as the journal. 

(a) Clearance Brasses.—The position with the journal 
stationary is shown in Fig. 5, and theoretically only 
line contact should occur. Actually, there will be sur- 
face contact over a small area. On each side of this, 
however, there will be a clearance space between the 
surfaces which converge on the inlet side and diverge 
on the outlet side. As soon as the journal commences 
to rotate it will experience a momentary tendency to 
roll towards the inlet edge of the brass. This motion 
is almost immediately counteracted by the introduction 
of lubricant which is dragged in by adhesion to the 
journal and establishes a state of solid film or greasy 
lubrication over the small contact area. This reduces 
the frictional resistance at this point and causes the 





journal to slip back into the position indicated in 
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Fig. 6. At this stage the layer’of lubricant between 
the surfaces will be extremely thin, and during the 
slipping process a certain amount of abrasion will be 
inevitable. 

This phase of the motion is rapidly passed through, 
and the lubricant begins to accumulate in the con- | 
vergent entry portion of the clearance space. Very 
little lubricant, however, can escape past the greasy 
lubrication area, and as the speed increases the greater | 
part of the lubricant drawn in by the journal will be | 
forced to escape along the sides of the brass. In doing 
this it will be compelled to traverse a convergent 
passage, and film pressure conditions will consequently 
be produced in the entry portion of the clearance | 


space. This has the effect of displacing the greasy 
lubrication area towards the outlet edge of the brass, 


and the journal will shift into a position similar to that | place it enables a functional relationship to be estab- | 
The eccentricity will be very little | lished between any given set of quantities by means of | 
changed and the journal centre will simply swing | a dimensionally homogeneous equation which expresses | 


shown in Fig. 7. 


round the fixed centre C of the brass in the direction | 
of journal rotation. This motion is represented by the 
small angular displacement of the line of centres. 

The formation of partial film conditions in the con- | 
vergent inlet portion of the clearance space and the 
consequent distribution of the load over a greater area 
will necessarily reduce the intensity of pressure = 
the area where greasy lubrication still occurs. pov ad 
encourages the production of a thicker film in this | 
region, and as the speed continues to nerease and | 
more lubricant is introduced, this small section of the 
bearing area will become completely flooded. This 
enables fluid film conditions to be established between 
the convergent and divergent portions of the clearance 
space, and a continuous film will ultimately be obtained 
provided conditions are favourable for its formation. 
During the final stages in the process of film formation 
the film thickness increases and the eccentricity de- 
creases. The line of centres also continues its angular | 
motion and the journal centre commences to travel 
along a spiral path. 

(b) Bedded Brasses.—If the brass is bedded to the 
surface of the journal the conditions leading to the 
formation of the film differ. In the stationary position 
the load will in all probability be concentrated at a 
number of high points which have been left on the sur- 
faces. When the journal commences to rotate a 
certain amount of abrasion is bound to occur. This will 
be almost immediately checked by the greasy layer 
of lubricant dragged in by the journal. As the speed 
increases excess lubricant is introduced, which tends 
to collect by the action of surface tension in the 
region of the high points and gradually spreads 
until a complete greasy layer is formed across the 
surface of the brass. The friction conditions at this 
stage will correspond to those associated with greasy 
lubrication and will therefore depend upon the chemical 
rather than the physical characteristics of the lubricant. 
A certain amount of lubricant will be squeezed away 
laterally and the greasy layer will tend to thin out 
towards the outlet edge of the brass. This will cause 
the journal to take up a position in which the line of 
centres is inclined at an angle to its original vertical 
position as shown in Fig. 8. The convergency of the 
clearance space provides one of the essential conditions 
for film formation, and as the speed continues to increase 
and further lubricant is introduced, a pressure film will 
be formed, provided the journal can take up a position 
which enables the necessary resultant film pressure 
and centre of pressure conditions to be established. 

Operating Conditions for the Film.—The actual 
operating conditions after the film has formed will 
depend upon W the total load transmitted by the 
journal, U the surface speed of the journal, Z the 
viscosity of the lubricant entering the clearance space, 
R the radius of the journal, r the clearance or difference 
in radius between brass and journal, B the transverse | 
width of the brass, 4 the angle subtended by the brass, 
5 the position of the line of action of the load from the 
inlet edge of the brass, S the specific heat of the lubri 
cant, and, finally, the viscosity-temperature character 
the lubricant. The attitude of the journal 
relative to the brass will be determined by (a) the eccen- 
tricity the centres of brass and 
journal. This has been denoted by e. (+) The angular 
position of the line of centres which will be measured 
from the inlet edge of the brass and denoted by B, 
and must be such that c) the resultant film pressure 
is equal in magnitude to the load carried by the journal, 
(d) the line of action of the resultant film pressure 
passes through a point situated at an angular distance 
& from the inlet edge of the brass and thus coincides 
with the line of action of the load. The angle (8 + 8 
between the line of centres and the line of action of the 
load will be denoted by ¢. 

rhe required values for ¢ and 8 can be determined by 
ordinary mathematical methods, but the process is 
difficult owing to the necessity of taking viscosity 
changes into account, for although it is known that the 
temperature conditions depend upon the quantity of 
lubricant which passes through the clearance space 
between the bearing surfaces and the energy expended 





istics of 


or distance between 


in overcoming its viscous resistance, the actual way in 
which the temperature varies from point to point 
throughout the film appears to be indeterminate owing 
to the complicated character of the heat distribution. 
It is therefore necessary to make certain assumptions 
with reference to the temperature gradient across the 
film. Although this enables the various operating 
conditions to be determined with a reasonable degree 
of accuracy, the mathematical methods employed in 
the process have the disadvantage that they fail to 
indicate clearly the way in which the various quantities 
are actually related, and the most convenient way of 
dealing with experimental data is to utilise the 
Method of Dimensions and Principle of Similarity. 
The usefulness of this method is due to the fact that 
it can be applied in two distinct ways. In the first 


any one of the quantities as a function of the remainder. 
In the second place it can be applied for the purpose 
of indicating the connection between results obtained 
from models or small-scale apparatus and the actual 
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operating conditions for the full-scale machine. A 
description of the general principles which form the 
basis for the Method of Dimensions will be found in 
Gibson’s Hydraulics, and Johansen(Proc. Inst. Mech. E., 
1929, vol. i, p. 151). 

Application of Model Results to Full-Scale Condi- 


tions.—Journal bearings will be geometrically similar 


B 
terms ° 


p 
the . 
R’ R 


provided that and ¢ are kept 


constant. The position of the line of action of the 
load must 


remain unaltered. The values for 
e€ . . ° 
RB and « (coefficient of friction) willevidently be iden- 
¥ 


tical for all geometrically similar bearings if similarity 


also 


with regard to viscosity conditions across the film is | 


obtained by (a) using the same lubricant, and (b) main- 
taining the same viscosity and temperature conditions 
at the inlet edge of the brass. The quantities which 
may be altered are thus restricted to load, speed, and 
surface dimensions, and an exact comparison between 
model and full scale is only possible if load per unit 
area and angular speed of rotation are kept constant. 
A comparison of the working conditions for a model 
and full-size bearing whose linear dimensions are n 
times those of the model is here given: 
Model. 
R 


Full Size. 


Radius of the journal : . 

Clearance or difference in radius be- 
tween brass and journal 

Transverse width of the brass 

Angle subtended by the 

Position of the line of action of load 

Load carried per unit area 

Total load carried 

Angular speed of rotation 

Surface speed of the journal 

Inlet viscosity of the lubricant 

Temperature rise of the lubricant ... 


brass same 
same. 
same. 
nn’. W 
same. 
n.U 
same. 
same. 


Model. Full Size 
Eccentricity or journal displacement 
along the line of centres ... ~ 
Position of the line of centres 
Film thickness és 
Coefficient of friction nee gad 
Average shear stress on the lubricant 
Energy expended per second in over- 
coming viscous resistance 
Volume of lubricant passing between 
the bearing surfaces per second ... 


€ nm. 
The same 

nh 
The same 
The same 


e 


E 
Q 


Scale Effect.—Surface roughness appears to be the 
principal cause of discrepancies. Irregularities in the 
surfaces will lead to variations in the thickness of the 
film and may, if the load is excessive and the film very 
thin, actually interrupt the flow of lubricant between 

| the surfaces and cause a partial breakdown of the film 
conditions. If a condition of constant load per unit 
area is maintained, the film thickness should increase 
in the same ratio as the linear dimensions. Surfaces 
subjected to similar mechanical processes will tend. 
however, to become relatively smoother as their size 
increases, and the risk of film breakdown should 
consequently diminish and the operating conditions 
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|improve as the size of the bearing is increased. The 
actual intensity of load that may be safely carried is 
governed to a large extent by (a) the minimum allow 
| able film thickness, and (6) the allowable temperature 
|rise for the lubricant. The first condition is depend 
| ent upon the mechanical finish of the surfaces, and or 
| this account a large bearing may usually be subjected 
| to a greater intensity of load than a small one. Th 
lubricant employed must, however, be capable of with 
| standing the increased temperature conditions whict 
necessarily accompany any increase in the load. 
Method of Loading the Brass.—The position of the 
| line of action of the load has an important influen 
| upon the working conditions. The usual practice Is & 
| load the brass centrally. The brass, however, may be 
|so arranged that the line of action of the load passes 
| through a point lying between the geometrical centr 
and the outlet edge. This arrangement will be termec 
jeccentric loading, and in certain cases gives more 
reliable results. It is possible to show that if the 
journal changes its position so that the line of centres 
swings round in the direction of journal rotation whilst 


— : r : ‘ 
the eccentricity ratio « { ) remains constant, l 
. e 


point through which the resultant film pressure passes 
| will travel across the brass from the inlet to the outle' 
edge in the manner indicated by the curves A and b 
| in Fig. 9 for conditions in which the eccentricity !s 
less than the clearance or % is greater than unity. — 

| If conditions, on the other hand, are such that th: 
eccentricity exceeds the clearance and @ is less than 
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unity, the motion will be different, the centre of pressure | of journal rotation. Changes taking place in the 
in this case moving from the outlet edge towards the | attitude of the journal during an increase in speed 
geometrical centre and then receding as indicated by | can therefore be represented by shifting the point Q 
the U-shaped curve C. These curves only indicate the | to the left until it reaches some position Q, which 
effect of changes in the attitude of the journal under | corresponds to maximum speed and steady running 
constant temperature conditions in which no change | conditions. : 
of viscosity is assumed to occur. The gradual decrease | During this process the line of centres will continue 
in viscosity that actually takes place will shift the centre | to swing steadily round in the direction of journal 
of pressure towards the inlet edge of the brass and the | rotation, and the corresponding changes taking place 
effect may be represented by displacing the constant- | in the value for the eccentricity will cause the centre of 
temperature curves into positions A,, B,, and C,, the | the journal to travel along a spiral path. An actual 
actual extent of the displacement depending upon the | example is shown by the curve ABin Fig. 11. This has 
magnitude of the temperature changes which are | been drawn from data obtained with the apparatus 
principally determined by the intensity of load on the | described later and represents the path traversed by the 
brass. . |centre of a 2}-in. diameter journal working with a 
These curves, although only referring to one particu- | centrally loaded clearance brass subtending an arc 
lar are of contact, give the characteristic centre of | of 90 deg. In the early stages of the motion when the 
pressure conditions for all brasses of the clearance type. | line of centres has only swung through a small angle, 
In the case of brasses which are bedded to the surface ZN, a / 
of the journal, the characteristic centres of pressure and ~p * has a relatively low value, the film will be 
conditions are given by the U-shaped curves in Fig. 10, | divergent at the outlet end and negative pressure con- 
where A represents assumed constant-temperature | ditions produced in this region may interfere with the 
conditions and A, indicates the effect of temperature | formation and continuity of the film. This is par- 
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changes. These curves provide a convenient method | 
for determining the effect of changes in speed, load, or | 
position of load upon the operation of a film-lubricated 

bearing. 

(a) Bearings Fitted with Clearance Brasses.—The | 
attitude of the journal indicated in Fig. 9 is associated | 
by, say, the point R, with certain definite load and 
speed conditions, but if changes take place with regard 
to either load or speed, the journal will shift into a fresh 
position. The conditions will also change if a different 
position is chosen for the line of action of the load. 
With central loading, changes in journal attitude due 
to alterations in load or speed will be given by con- 
ditions along the horizontal line MM, which represents 
a central position for the load. The process of the 
Samation of the film with this type of loading is as 
ollows :— 

Central Loading.—With the journal stationary the 
eccentricity ratio « will be unity and the line of centres 
In a vertical position. The film does not actually form, 
however, until the line of centres has swung round 
through a small angle in the direction of journal 
rotation and the journal has been slightly lifted from 
the brass owing to the introduction of a very thin 
greasy layer of lubricant. This slightly increases the 
value of the eccentricity ratio, and the attitude of | 
the journal when the film forms can be represented by 
some point such as Q, at the right-hand side of the 
reference line MM. As the speed of the journal in- 
creases, more lubricant will be introduced. This | 
‘increases the film thickness and decreases the eccen- 
‘icity. The actual change that takes place in the| 


attitude of the journal must, however, be in accordance 
with the conditions along the line MM, and it will be | 
evident from the shape and relative arrangement of the 
centre of pressure curves intersected by this line that 
decrease in eccentricity must be accompanied by an 
angular motion of the line of centres in the direction 


| horizontal line EE on Fig. 9. 


|is shown by the curve OD in Fig. 12. 
|drawn from data obtained from the experimental 
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ticularly liable to occur when the brass subtends a 
large angle, and is probably the reason why brasses 
used in the experiments failed to give film conditions 
when the arc of contact exceeded 120 deg. 

During the later stages of the motion the line of 
centres swings clear of the outlet edge of the brass and 
'the film becomes completely convergent. When the 
journal is in this position, temperature changes will 
have an important influence, since it is only by reason 
of a large decrease in viscosity that the centre of 
pressure can be shifted sufficiently far forwards to 
satisfy the requirements of central loading. In Fig. 11 
the path actually observed terminated at the point B, 
and the dotted extension has been added for the purpose 
of indicating the probable continuation of the path 


for values of _t higher than those attained in the 


P 
actual experiments. It will be seen that for very 
high values of a the centre of the journal tends to 


become coincident with the centre C of the brass. 
Increasing speed has been chosen for the purpose of 
illustrating the action, since load and inlet viscosity 
will usually remain constant. It is not difficult to show, 
however, that decrease of load or increase in viscosity 
will have the same effect as increase of speed. 

Eccentric Loading.—The brass in this case must be 
arranged so that the line of action of the load passes 
between the geometrical centre and the outlet edge. 
Journal positions will now be represented by the 
The motion of the 
journal centre prior to the actual formation of the film 
will be the same as in the case of central loading, and 
when the film forms the journal will occupy a position 
which can be represented by the point Rg at the right- 
hand side of the reference line EE. The introduction 
of additional lubricant when the journal is in this 
position will cause the eccentricity to decrease, and 
changes in the attitude of the journal due to increasing 
speed can again be represented by shifting the point R 
to the left. 

It will be evident, however, from the shape of the 
centre of pressure curves intersected by the line EE 
that the eccentricity will only continue to decrease 
during changes in the position of the journal repre- 
sented by the transference of the point R to the position 
Rm, and that after the journal has passed through this 
position the eccentricity will commence to increase. 
The actual path traversed by the journal in this case 
This has been 


journal and 90 deg. clearance brass used in the case of 
central loading, but with the brass now arranged in 
such a way that the line of action of the load passed 
through a point whose distance from the inlet edge was 
524 deg., or 58 per cent. of the total arc subtended by 








* N = Speed of journal in revolutions per minute. 
P = Load per unit area obtained by dividing total 
load by product R.B. 


the brass. During the early stages of the motion, 
when the argument ob has a relatively low value, 


the film will be divergent in the outlet region and the 
journal centre will traverse a path which is very 
similar in shape to the path traversed in the case of 
central loading. After the journal has passed through 
the minimum eccentricity position, however, conditions 
become entirely different, and two important features 
which characterise the later stages of the motion are 
(a) the larger angular displacement of the line of centres, 
and (b) the fact that the journal can assume an attitude 
in which the eccentricity ratio « is less than unity, and 
the eccentricity actually greater than the clearance. w 

The actual path traversed by the centre of the journal 


p will largely depend upon 


the position of the line of action of the load. If this 
intersects the brass at a point some distance back from 
the geometrical centre as indicated by the line E,E 
in Fig. 9, the eccentricity will continue to increase 
steadily after the minimum eccentricity position has 
been passed. On the other hand, if the load is in the 
position indicated by the line FF the eccentricity will 
first decrease, then increase, and finally decrease 
again, the journal centre tending to become coincident 
with the fixed centre of the brass for very high speeds 
or very light loads as in the case of central loading. 
The practical limit above which the eccentricity and 
film thickness cannot increase is determined by the 
fact that (a) the shear stress on the lubricant increases 

ZN. . 
as —, increases, and a point may be reached when 
the bond between the lubricant and the bearing sur- 
faces breaks down; and (b) a state of turbulence may 
be set up if the film thickness increases beyond a certain 
limit. In this case the film will lose its load-carrying 
properties, and the breakdown of the pressure condi- 
tions will cause the bearing surfaces to approach each 
other. This, however, may allow viscous conditions 
to be re-established, and the reforming of the film and 
subsequent breakdown may set up a state of vibration. 
During the course of the investigation this undesirable 
feature was noticeable when the experimental journal 
was lightly loaded and run at a high speed. Another 
important point in connection with eccentric loading is 
that the temperature rise of the lubricant will not be 
so great. This applies more particularly to the later 
stages of the motion when the film is wholly con- 
vergent, and is due to the fact that film lubrication 
conditions can be satisfied without the large decrease 
in viscosity that is necessary in the case of central 
loading to shift the centre of pressure up to the 
geometrical centre of the brass. 

(b) Bearings Filled with Bedded Brasses.—The con- 
ditions of operation when the brass is bedded to the 
surface of the journal are different, and difficulties 
may be experienced in obtaining efficient film lubrica- 
tion unless certain precautions are observed. In the 
case of clearance brasses the motion of the journal 
centre could be definitely established from the eccen- 
tricity conditions which appeared in connection with 
the centre of pressure curves. The method then 
employed, however, is not now applicable, and the 
oscillatory movement of the centre of pressure in the 
present case introduces a further difficulty since, 
owing to the U shape of the curves, there are appa- 
rently two positions for the line of centres which 
satisfy the same centre of pressure conditions. These 
positions are indicated by the points p and q on the 
horizontal line EE in Fig. 10, and correspond to 
different load and speed conditions. It has been found, 
however, that conditions which correspond to the 
point r on the left arm of the curve A, will also apply 
to the position of the journal represented by the 
point R on the right arm of the curve B,, whilst con- 
ditions corresponding to the point q on the right arm of 
A, are also applicable to a position represented by Q 
on the left arm of the curve C,. There are consequently 
two journal positions, each of which will theoretically 
satisfy the same load, speed, and centre of pressure 
conditions, but which correspond to different viscosity 
conditions since they lie on different centre of pressure 
curves, and the problem is to determine the position 
in which the journal will actually set itself. 

Theory does not render much assistance, owing to 
uncertainty attending viscosity changes, and it was 
suggested by the author* that conditions might be 
those which gave minimum film thickness, and were 
found to correspond to positions represented by points 
on the left-hand side of the curves. This idea was 
actually based upon results obtained in 1921 with a 
90 deg. centrally loaded bedded brass, which was shaped 
as shown in Fig. 13a, and apparently gave film lubrica- 
tion conditions. 

A brass of similar size and apparently similar shape 


for very high values of A 


* Theory of Film Lubrication. 
+ ‘Thickness and Resistance of Oil Films in High 
Speed Bearings,” ENGINEERING, vol. oxiii, page 249 





(1922). 
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tested in the course of the present investigation was 
found, however, to give only greasy lubrication. The 
original brass was, therefore, retested, and the results 
found to agree with those previously obtained. The 
only, reason that could be assigned to the discrepancy 
was the existence of some slight difference in the shape 
of the space leading up to the inlet edge of the brass, 
and it was therefore decided to use a fly-cutter and 
mill this portion of the brass to a definite shape. 
Brasses formed in this way were found to give film 
lubrication in all cases where the bedded portion did 
not exceed about 60 deg , and it would appear that the 
film conditions obtainei with the original 90 deg. 
brass were influenced by some peculiar feature which 
was not reproduced in the later tests, and might 
possibly take the form of a slight chamfer or rounding 
of the actual inlet edge itself. This would help to shift 
the centre of pressure forwards, and, as the brass 
was centrally loaded, would have an important influence 
upon the establishment of film conditions. 

In order to eliminate uncertainties regarding the 
shape of the entry space, tests were also made on bedded 
brasses having an abrupt entry as shown in Fig. 13s. 
When centrally loaded, these only gave film conditions 
when the bedded are was less than 40 deg., but it was 
found that with eccentric loading the are could be 
increased to 90 deg. By using this type of entry, 





54-In. x 42-In. Jaw CRUSHER. 


operating conditions were much more definite, and 
it was found that the journal set itself in a position 
which corresponded to the alternative position on the 
right side of the centre of pressure curves. This 
actually corresponds to a condition of minimum fric- 
tional resistance, and in the early stages of film forma- 
tion the journal would appear to have a tendency 
to tilt about the outlet edge of the brass. The actual 
operating conditions, therefore, appear to be as follows : 
When the journal is stationary, its centre will coincide 
with the centre of the brass. No definite position can 
be assigned to the position of the line of centres until 
rotation commences and the film begins to form. 

Central Loading.—With central loading this position 
will be given by the point where the right-hand side of 
the appropriate centre of pressure curve intersects the 
line MM in Fig. 10. The viscosity changes in this case 
will necessarily be excessive, since it is only by reason 
of a large decrease in viscosity that the centre of 
pressure will move as far forwards as the geometrical 
centre of the brass and the lubricant will evidently 
be subjected to a large rise in temperature. Tempera- 
ture conditions, however, have been shown to be 
dependent upon intensity of load. It would therefore 
appear that unless a centrally loaded bedded brass is 
heavily loaded, the centre of pressure will fail to move 
| sufficiently far forward to satisfy the essential condition 
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for film formation, and that only greasy lubrication will 
be obtained. Increase in speed will not necessarily 
improve matters, since the increased work is simply 
expended in heating an increased amount of lubricant 
and the actual rise in temperature may not be appre- 
ciably altered. 

This is probably one of the reasons why the centrally 
loaded brasses with abrupt entry conditions failed to 
operate effectively until the are of contact or, what is 
the same thing, the area of the bearing surface, had 
been considerably reduced. Another possible reason 
is that as the are of contact decreases the centre of 
The operating con- 
ditions can, however, be considerably improved by 
chamfering the inlet edge of the brass or by the pro- 


| vision of a gradually decreasing space leading up to the 


inlet edge of the brass. This also helps to throw the 
centre of pressure forwards and enables film conditions 
to be established with much lighter loads. 

Eccentric Loading.—In the case of eccentric loading, 
the position occupied by the journal when the film 
forms will be represented by a point such as R on the 
right-hand side of the line E E and it will be evident 
that the temperature difficulties associated with central 
loading no longer occur and that the heavy loading 
restriction is now unnecessary. The motion of the 
journal centre during increasing speed will be the same 
whether the brass is loaded centrally or eccentrically, 
provided, of course, that the film actually forms in 
the former case. As the speed increases, additional 
lubricant is introduced, and the film thickness will 
increase. This causes the eccentricity to increase. 
A change will also take place with regard to the position 
of the line of centres. The movement of this line, 
however, will be very much smaller than in the case of 
clearance brasses. As the speed increases and the 
journal moves into a steady running position the line 
of centres will only swing through a relatively small 
angle, the motion being, as in the case of clearance 
brasses, in the direction of journal rotation. An 
actual example is shown in Fig. 14, where the curve 
gives the path traversed by the centre of a 2}-in. ex- 
perimental journal when working with a 90 deg. 
bedded brass eccentrically loaded and having an abrupt 
entry edge. 

Increase in load will increase the outlet temperature 
of the lubricant and conditions at the instant of film 
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formation will be given by a point Ra, Fig. 10, to the 
right of the original point R on the line E E, whilst 
if the load is reduced the changes in viscosity will be 
less, and the line of centres will swing round into the 
position indicated by the point R», to the left of R. 
Increase of load should, therefore, be associated with 
an angular displacement of the line of centres in a 
direction opposed to the direction of rotation, and 
should also cause both the film thickness and the 
eccentricity to decrease. It is hoped that the fore- 
going will have made it clear that, although the film 
lubrication of thrust and journal bearings depends 
upon the same fundamental principles, there are 
important differences which make direct comparison 
impossible, and that the establishment of effective 
film conditions with what Michell has termed the 
~ conventional journal bearing”’* will depend to a 
large extent upon length of arc subtended by the 
brass, differences in surface curvature, and position of 
line of application of the load. The examples of actual 
paths traversed by a journal given in Figs. 11, 12, 
and 14, have been introduced to show that the type of 
motion predicted by theory does actually occur in 
practice, and the next step is to explain how these 
results were obtained, and to add some further details 





Trans. A.S.M.E., 1929, vol. 51, Part I, page 153. 








describing these machines, it will be well to refer to 
Fig. 1, which shows the lay-out adopted at the site, 
| while a view of the two plants on the left bank of 
| the river, in course of construction, given in Fig. 12, 
| Plate XVIII ante, may also be referred to. From the 
| latter it will be clear that the plant was arranged on 
| steeply sloping ground, which made it possible to 
utilise gravity feed to a considerable extent. Each 
unit consisted of a large sledging jaw crusher of the 
|size mentioned, six secondary jaw crushers, two 
| revolving screens, two disc crushers, together with 
| conveyors, chutes and all ancillary equipment. 
The rock is brought to the plant on a high-level 
| railway track and dumped direct into a bin feeding 
| the large crusher. The track level is 32 ft. 6 in. above 
| the crusher floor level. The feed to the machine is 
| controlled by a heavy chain apron feeder of the Ross 
| type, visible in Fig. 3. The large crushers are con- 
structed of sections, the frames being in four parts of 
Messrs. Hadfields’ toughened cast steel. The two side 
pieces weigh about 15 tons apiece, the feed end piece 
weighs about 74 tons, and the back end piece 54 tons. 
The jaw stock weighs approximately 14} tons, and the 
total weight of the machine is approximately 100 tons. 
The frame castings are carefully machined and are held 
rigidly together by six large tension rods at each end. 
The eccentric shaft is 16 in. in diameter at the bearings, 
and 19 in. at the eccentric. The main shaft bearings 
and the pitman bearings are water-cooled. The pit 
man weighs very nearly 8} tons. It is equipped 
| underneath with springs to minimise the effect on the 
| bearings. The driving pulleys are 8 ft. in diameter, 
| with faces 26 in. across. The machine is run ‘at 
150 r.p.m., being driven by a 175-h.p. motor. The 
of a more practical nature concerning (a) the film thick- | jaw plates, side cheeks, and other wearing parts are 
ness and frictional resistance for different brasses under | made of ‘‘ Era” manganese steel 
various load, speed, and viscosity conditions, and(b)the| This large crusher reduces rock to 6 in. and 8 in. 
effect of differences in the position of the load on the | cube, at the rate of from 150 tons to 200 tons per hour. 
operating conditions. | We understand that the plant has not been called 
| upon to work regularly at full output, but in a run 
|of rather less than five hours recently turned out 
2 material at the rate of 189 tons per hour. The crusher 


AGGREG ATE CRUSHING PLANT AT | delivers by Boe ~ Pi an inclined steel-tray conveyor, 
| the t hich are 30 in. wid d 8 in. deep. 
THE METUR DAM. | The cokmenee ban a length of 82 ft. betweetn Gouteee, 


In the article which recently appeared in these | and a speed of 60 ft. per minute. The tray sections 
pages on the Metur Dam, now under construction in | are attached to heavy bushed chains of 12 in. pitch, 
Madras, we gave some particulars of the crushing | the upward part being carried on rollers 4 ft. apart, 
plant which, as stated, has been supplied by Messrs. | and the return on rollers 7 ft. apart. A view of the 
Hadfields, Limited, of Sheffield. The plant comprises | conveyor is given in Fig. 4. 
three complete and independent units, two on one| The material is discharged from this on to a grizzly, 
side of the river, and one on the other. The main of which the bars are 2} in. apart at one end, opening 
machines of the three units are, we believe, the largest to 3 in. at the other. The material passing through 
of their kind constructed in this country, while the | this falls down a chute on to a fines conveyor, the over- 
whole constituted, we understand, the largest single | size being delivered to six secondary jaw crushers, 
order for crushing plant contracted for here. each fitted with a feeding hopper and a horizontal 

One of the main machines is shown in Fig. 2, on the | apron type feeder. These crushers will be seen in the 
opposite page, with a small unit as a contrast. They are | plan, Fig. 1, to be disposed three on each side of the 
jaw crushers having a 54-in. by 42 in. opening, and are fine of the conveyors. They have openings of 24 in. 
capable of taking rough blocks of hard granite weighing | by 13 in.; the frame is a one-piece steel casting in 
up to 2 tons and reducing them to 6-in. size. Before! each case. Each group is driven by a 120 h.p. motor. 
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All deliver on to a 24 in. horizontal belt-conveyor, | 


arranged in two lengths at right angles to each other, | 


as shown in Fig. 1. The two sections are coupled by 
chain and bevel gears, being driven by a 22-h.p. motor 
at the head of the conveyor, which is shown in Fig. 5. 

The material discharged at this point is divided 
between two revolving screens, 5 ft. in diameter and 
20 ft. long., jacketed and arranged to deliver {-in., 
1}-in., and 2}-in. material into separate hoppers. At 
the head end, these screens are carried on friction 
rollers, thus obviating the need for a central shaft, 


spiders, and bearing, and leaving the mouth free from | 


obstruction. The perforated plates are not riveted or 
bolted in place, and by the removal of a bar, a section 
can be easily taken out and another substituted. The 
oversize material from the screens is taken by two steel 
bucket-elevators, with buckets 17 in. wide by 9 in. 
deep, and 12 in. long, to two 36-in. Hecla disc crushers. 
As is known, these machines, one of which is shown in 
Fig. 6, comprise two saucer-shaped discs, one of which 
is fixed to a hollow main shaft, the other freely revolving 
with a second, internal shaft, the end of which is given 
an eccentric motion. 
material fed in between the two discs being nipped and 


crushed as the dises revolve, and being reduced to 1} in. | 
and under, for use, in this case, for special purposes. | 


The reinforced-concrete hoppers provided have a total 
capacity of 1,700 tons. 


This combination results in the | 
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was read before the North-Western Section of the | 


sprays formed by high-pressure jets impinging on 


The total order thus comprised three large jaw | Institute of Fuel in Manchester on Friday, April 22, | flat plates. These set up a curtain of water which 


crushers, 18 secondary jaw crushers, six disc crushers, and 
six revolving screens, together with feeders, conveyors, 
chutes, &c. In addition to manganese-steel parts 
used in the crushers, protection plates of this material 
were used in the screens, chutes, and so on. The plant 
altogether required motors aggregating about 1,870 h.p., 
supplied as part of the main contract. 


AIR-OPERATED MACHINE VICE. 


Wuewn dealing with the exhibits at the last British | 
Industries Fair, we described an air-operated machine | 


vice, exhibited by Messrs. Alfred Herbert, Limited, of 
Coventry. The description was given on page 208 ante, 


and it may be recalled that the jaws were mounted on | 


a separate base bolted to the main one, and that the 
rough adjustment was obtained by means of a screw 
in the moving jaw, the rear jaw being fixed. Messrs. 
Alfred Herbert have now put an alternative design of 
machine vice on the market. An example of the new 
vice is illustrated in the accompanying figure, and it 
will be noticed that, in this case, the rough adjustment 
is made by moving the rear jaw. The latter is pro- 
vided with two serrated plates on its underside, and 
the serrations on these register with corresponding 
serrations on two plates, mounted in the base, when 
the jaw is clamped down. The front jaw has a limited 
movement of about ; in., and its operation is identical 
with that on the vice already described. The vice 
illustrated is available in two sizes, one having a jaw 
width of 6 in. and a maximum opening of 8 in., and the 
other a jaw width of 8 in. and a maximum opening of 
9} in. We understand that both models of vice will 
be available in the future. 


THE REMOVAL OF DUST FROM 
POWER STATION FLUE GASES. 


Tre dust in the gases discharged from power station 


chimneys is composed partly of non-combustible 
mineral matter and partly of coal or coke, the com- 
bustion of which has not been completed. An analysis 
of a number of installations shows that when stoker 
firing is used, the dust discharged contains from 15 per 
cent. to 35 per cent. of carbon, while with pulverised 
fuel firing the corresponding figures are from 5 per 
cent. to 15 per cent. The size of the dust also varies 
considerably with the two types of firing. For instance, 
83-12 per cent. of that from a stoker-fired installation 
will pass through a 40 I.M.M. mesh, compared with 
99-48 per cent. for pulverised-fuel firing. The corre- 
sponding figures for a 100 I.M.M. mesh are 51-16 per 
cent. and 90-63 per cent., and for a 200 I.M.M. mesh 
26-01 per cent. and 65-63 per cent. Of the pulverised 
fuel dust passing through the coarsest mesh, 50-13 
per cent. is combustible, the percentages for the medium 
and fine meshes mentioned being 26-41 per cent. and 
6-84 per cent., respectively. The concentration of 
dust particles does not usually exceed one grain per 
cubic foot with stoker firing, unless the ash content is 
very large, but with pulverised fuel, concentrations of 
4 grains per cubic foot are common, and may rise to 
15 grains per cubic foot when soot blowing is in progress 
There are usually a number of large particles irregularly 
distributed throughout the gases and surrounded by 
agglomerates of smaller particles. These vary in shape 
from fairly regular crystalline structures to indeter 
minate puffy masses of coke and the cenosphere typical 
of pulve rised-fuel firing 

entitled Review of the Methods of 
Dust Removal from Power Station Flue Gases. 


In a paper 


which 


Mr. J. Mayer pointed out that the equipment for the 

| collection of this dust should be capable of dealing 
with a wide range of concentrations and of handling 
diverse sizes with equal effectiveness. Its efficiency 
| should also increase with the load, and it should require 
;@ minimum of power, whether expressed directly or as 
increased auxiliary consumption due to draught loss. 
Although no single type of collector yet available 
|combined all these features, it was possible to use 
two types in conjunction, which would produce a 
satisfactory practical solution. 

Discussions on collection efficiency had, however, 
been abortive so far, owing to the fact that no definition 
of this term or method of determining it had been 
| devised which was equally acceptable to the purchaser 
and to the supplier of the apparatus. The efficiency 
| might be measured either by sampling the dust-laden 
| gases before and after passing the collector, or by 


| measuring the amount collected over a long period. | 


| The objections to the first method were that it was 
| difficult to use Pitot tubes in a dust-laden atmosphere, 
|} and to ensure that the samples were fully representa- 
| tive. These difficulties were increased when a wet filter 
|was employed. Accurate results could, however, be 
| obtained with the second method, provided the test 
was sufficiently long and care was taken to clean the 
| boilers before and after the test. The development of 
dust collectors had been greatly hampered by the fact 
that it was not possible to carry out satisfactory tests 
| on model apparatus, owing to the difficulty of simulating 
| the dust sizes. All experiments had, therefore, to be 
| made on installations already in service. 

As regards methods of dust removal, coal cleaning 
was the most satisfactory, but was a matter for the 
|chemical, rather than the power-station, engineer. 
Gravity settlement was impracticable, since the average 
|gas velocity in the discharge ducts of a power 
| Station was 40 ft. per second at a temperature of 300 
deg. F., and at this speed only particles greater than 
20 I.M.M. would separate out. Even when the 
velocity was as low as 4 ft. per second, and the length 
| of travel 300 ft., particles of a less diameter than 200 
I.M.M. mesh did not settle. The chief factors miti- 
gating against the use of bag filters on a large scale 
were the pressure loss and the inability of the material 
employed in the construction of the bags to withstand 
the temperature and the acid in the gases. In 
electrostatic precipitation, gas velocities of the order 
of 6 ft. per second were employed, and though the 
consumption was only about 
cubic feet of gas, the efficiency fell off with the load. 
On the other hand, 
efficiency which rose with the load, owing to the 
increased velocity of the gases, but this was only 
obtained at the expense of greatly increased draught 
loss. Other conditions being equal, the efficiency was 
directly proportional to the size of the particle, and 
this type of collector was therefore most suitable for 
heavy dust. It was becoming the practice on large 
installations to arrange a number of such collectors in 
groups, so that they could be operated in series or 
parallel to give the maximum efficiency and minimum 
draught loss 

Two types of washing systems had been developed 
in this country In the first method, baffles of 
hollow construction, arranged in staggered rows and 
down the outer faces of which water flowed, were used, 
while in the second, the gases were passed through a 
mist, so that they absorbed water vapour and were 
rapidly cooled down to dew point. The evaporated 
water was re-condensed and produced a primary 
deposition of dust particles. There were also secondary 


| kw.-hour per 100,000 | 


centrifugal collectors had an | 


washed down the wetted dust, and the gases were 
| finally passed through a number of rows of staggered 
V-shaped baffles, the faces of which were also con- 
tinually washed down. By making certain assumptions 
regarding the efficiency of heat interchange between the 
gas and water, it was possible to calculate the amount of 
|the latter required for the primary and secondary 
|sprays. If a boiler evaporating 250,000 lb. per hour 
}and burning 25,000 lb. of coal containing 17 per cent. 
| of ash was considered, the temperature of the gas 
entering and leaving the washer were 250 deg. F. and 
115 deg. F., respectively, and 150 lb. of water per minute 
was required for the primary and 1,950 Ib. for the 
| secondary sprays. As the flue gas amounted to 5,310,000 
i. ft., this was equivalent to about 2-4 gallons of 
| water per 1,000 cubic feet of gas, the draught loss being 
| in. water gauge. The efficiency of this apparatus 
could be maintained over wide ranges of load. 

Though each type of apparatus had certain defects, 
a combination of two often offered a very satisfactory 
solution. This combination might take the form of 
dry cyclonic collectors followed by a washing system. 
If this was located before the induced-draught fan, 
it would reduce abrasion and effect a saving in fan 
power, owing to the lowered gas temperature. 


Tue InstirvuTion or Locomotive ENGINEERS. —At 
the annual general meeting of the Institution of Loco- 
motive Engineers, held on March 31, Mr. W. A. Lelean, 
of Messrs. Rendel, Palmer and Tritton, was elected 
president for the ensuing 1932-33 session. 





British STANDARD SPECIFICATIONS FOR Sort SOLDERS 
|—Primarily, in order to make provision for the incor- 
| poration of a further grade of solder, namely, Grade K 
|—suitable for certain classes of machine soldering—the 
| British Standards Institution has issued a revised 
ledition of the specification for soft solders. This is 
designated No. 219-1932. The compositions of grades 
|A to J remain unchanged, though, in some instances, 
modifications have been made in the references to the 
uses for which the solders are primarily intended. Some 
additional provisions have been made in the clause 
| relating to the chemical analysis of samples. A new 
specification for cored solder, rosin filled, No. 441-1932, 
has also been issued. This provides for six standard 
sizes, ranging from 8 8.W.G. to 16 8.W.G., and contains 
| clauses regulating the composition of the solder and the 
| quality and proportion of the rosin. Copies of these two 
specifications may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 
London, 8.W.1, price 2s. 2d., each, post free. 


JOURNAL OF THE INSTITUTE oF MeTaLs.—For over! 
twenty years prior to 1931, abstracts of metallurgical 
literature have been published by the Institute of Metals 
in half-yearly volumes, along with a record of thie 
proceedings of the Institute. Since January, 1931, the 
| abstracts, in a limited edition available only to members 
of the Institute, have been issued monthly, being 
published independently of the two half-yearly volumes 
of proceedings. In order, however, that these highly 
useful abstracts may still be on permanent record, and 
as such rendered generally available, they are now 
re-issued in book form. The book, which is edited 
by Mr. G. Shaw Scott, contains 5,000 summaries 0! 
papers and articles, dealing with metallurgical subjects 
and recently published throughout the world. The 
abstracts are conveniently classified under 20 headings. 
covering such subjects as the properties of metals and 
alloys, corrosion, physical and mechanical testing 
pyrometry, heat treatment, and foundry practice anc 
appliances. The volume is adequately ind xed and 
copies of it, forming vol. xlvii of The Journal of ™ 
Institute of Metals, are obtainable from the offices of t 
Institute, 36, Victoria-street, London, 8.W.1. The p" 
is 4/., inclusive of two volumes of Proceedings. 
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THE MANUFACTURE OF STAYBRITE 
STEEL SHEETS AND STRIP. 
(Concluded from page 508.) 


| high strip and bar mill. The strip is coiled at 
the mill and delivered in this form to the soften- 
ing plant, which consists of a furnace specially 
designed for the purpose by Messrs. Stein and 
SrayBRiTK steel is also produced in the form of on Limited, 47, Victoria-street, London, 
cold-rolled strip up to 8 in. in width and in all |S.W.1, and fired with town gas. In this furnace, 
thicknesses down to 0-003 in., i.e., about 44 8.W.G., | which is located near the sheet cold-rolling mill, 







































furnace has a perforated refractory hearth carried 
on arches above a combustion chamber, on one side 
of which are arranged four burners each consisting 
of a heat-resisting steel gas nozzle and a refractory 
Venturi block. The gas, which is supplied at a 
pressure of from 2-in. to 4-in. water gauge, has a 
slight inducing effect on the air, but the velocity of 
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although it is not indicated in the plan, Fig. 1, 
on page 503 ante, the coiled material is heated to 
1,100 deg. C. and afterwards quenched in a water 
tank. Fig. 33, on page 534, shows a coil of strip 
production of sheets. The slabs, however, instead | being placed in the furnace, and the tank can be 
of being rolled into “ moulds,” are rolled into strip | seen on the right in the same illustration. Drawings 
up to 9 in. in width, about 4 in. in thickness, and | of the furnace are reproduced in Figs. 27 to 29, on 
some 60 ft. in length, this being done in a three-/ this page. As will be clear from these figures, the 


. and in this article we propose to describe the produc- | 
ion of the material in this form. From the ingot | 
o the slab stage, the manufacturing operations are 

same as those previously described for the 
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the latter is mainly due to the design and arrange- 
ment of the recuperator. The exhaust ports are 
placed in a row across the front of the furnace, just 
in front of the door, as shown in Fig. 28, this arrange- 
ment avoiding a cold area near the door and ensuring 
that cold air leaking through the latter is imme- 
diately carried off to the chimney. The waste gases 
pass down the ports to the recuperator, which is 
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THE MANUFACTURE OF 


l 
shown in section in Figs. 27 and 28, while an| 
isometric view illustrating its construction is given | 
in Fig. 30. The recuperator consists of a number | 
of blocks of special refractory material, one of which 
is shown separately in Fig. 31, arranged so that the 
waste gases pass in a downward and zig-zag manner 
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through horizontal passages, while the air, entering 
at the bottom, rises vertically through straight 
passages, The top and bottom faces of the blocks 
are ground, as these form the only joints between 
the air and waste-gas passages, and they are kept 
tight simply by the weight of the blocks themselves ; 
it is stated that the leakage in these recuperators is 
considerably less than in those of the metallic 
type. From the recuperator the waste gases pass 
toachimney. The crown of the furnace is double, 
as shown in Figs. 27 and 28, and the inner crown is 
formed with six ports so that a large proportion of 
the gases passing through the hearth enters the 
space between the inner and outer crowns. On the 
burner side of the furnace, i.¢., on the left in Fig. 27, 
are four vertical passages opening at the upper ends 
through Venturi blocks into the space between the 
crowns, their lower ends communicating with the 
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burner ports. A jet pipe above each Venturi block 
is supplied with air, at about 14 lb. per square inch, 
from a small positive-pressure blower, and the 
discharge of air from the jets draws the products of 
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them into the combustion chamber, thus effectively WARENOUSE 
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circulating the hot gases and ensuring uniform | 
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heating of the charge. 
This method of re-circulation, which is covered | 
by patents, overcomes one of the difficulties experi- 
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enced with highly efficient annealing furnaces, 
viz., that with a low fuel consumption, the quantity 
of gases passing through the furnace is so small that 
rapid temperature drops are unavoidable. With 
the system above described, however, the quantity 
of gases passing through the chamber in a given time 
is independent of the amount of fuel burnt, and is 
under complete control by the adjustment of the 
air jets. Another point of interest is that, since 
town gas burns with a non-luminous flame, heat is 
transferred from it to the furnace walls and charge 
mainly by direct contact, and the heat transmitted 
therefore increases with the velocity of the gases. 
It is stated that, with the re-circulation system in 
full operation, the temperature in the combustion 
chamber, working chamber, and space between the 
crowns, does not vary by more than a fow degrees, 
whereas without it the temperature in the combus- 
tion chamber is over 200 deg. C. higher than that 
in the working chamber; the more uniform tem- 
perature is obviously advantageous with respect to 
the refractories. The coils of strip are usually about | 
4 ft. in diameter and are charged into the furnace | 
by hand on a peel, so that they rest on heat-resisting 
steel skid bars supported by the refractory hearth | 
blocks. They are placed with the spaces between the | 
turns of the coil vertical, giving a free passage for 
the hot gases to pass upwards from the combustion | 
chamber through the hearth and over the whole 








surface of the strip. Rapid and even heating is thus 
obtained. In the case of a coil weighing 2} cwt., 
the furnace temperature falls about 40 deg. C. 
when the coil is charged, but the normal furnace | 
temperature is reached in less than five minutes. | and exit doors, as shown in the plan, Fig. 32. 
After softening, the coils are descaled by immersing | Air drawn down through a disused chimney stack, 
in acid baths and washing, and are then uncoiled | 100 ft. in height, is passed through a washing 
and examined for surface defects, which are chipped | plant, and delivered by a fan into the building 
out in a manner similar to that employed with the | through the overhead ducts shown in Fig. 35. 
“moulds” for sheets, referred to in the previous| These ducts communicate with cylindrical bags of 
article. The strips are then re-coiled and delivered | cotton fabric, clearly shown in Figs. 34 and 35, 
to the cold-rolled strip plant at the Norfolk Works. | through which the air enters the room, any foreign 
The arrangement o. this plant, which includes a| matter that may have escaped the washer being 
cold-rolling mill, scftening and descaling plant, | retained on the inner surfaces of the bags. 
and warehouses, can be followed from the plan,| There are two stands of two-high mills with 12 in. 
Fig. 32, annexed. Photographs of the interior of | by 12 in. rolls, each mill being driven by a variable- 
the rolling mill are reproduced in Figs. 34 and 35, | speed direct-current motor of 200 h.p., as well as 
on page 534, the former showing the mills and the | an 8 in. by 8 in. mill, the latter being used for the 
latter the inspection benches. A special feature | production of strip of less than the usual 8 in. width 
of the mill building, part of which is used as a ware-| and for the thinnest gauges. Large quantities of 
house for finished strip, is the system of ventilation, | strip from this mill are used for the production of 
clean air being most essential in this department, | pens, the strip for this purpose being 0-0065-in. 
since any particles of dust or grit that might be|thick. The thickness of the hot-rolled strip as 
deposited on the strip would be liable to be rolled | received from the Tinsley works is of the order of 
into it. The building is therefore ventilated under | #-in., although the thickness varies to suit that of 
pressure, air locks being provided at the entrance | the final product. It is first cold-rolled in 60 ft. 
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lengths, being passed through the mills several times 
until the metal becomes too hard for further reduc- 
tion. A number of strips are then butt-welded to- 
gether, by means which will be referred to later, to 
form a single coil weighing about 10 ewt., which has 
been found by experience to be the most con- 
venient weight to handle. The welded coils are 
softened and descaled, and then returned to the mill 
for further rolling. The coil is placed on a reel on 
the first mill, and after passing through the rolls is 
coiled under tension on a drum coiler driven from the 
mill, the operation then being repeated. The mills 
are driven by variable-speed motors and are 
arranged so that, when convenient, they can be 
used for rolling in tandem. It should, perhaps, be 
noted here, that for the first two or three passes, 
the strip is too thick to coil on the drum coiler and 
for these passes a roll coiler is used. In this there 
are three rolls, one above and two below, and in 
passing between them the strip is bent into a coil 
which forms above the rolls ; for thinner strip, from 
about 13 S.W.G. downwards, drum coilers are 











mes 
luc- 
to- 
, to 
has 
on- 


mill 
. on 
s 
the 
ills 


STRIP. 


tL 


STEE 


STAY BRITE 


OF 


MANUFACTURE 


‘ 
4 


THE 


SHEFFIELD. 


LIMITED, 


JOHN BROWN, 


FIRTH AND 


THOS. 


MESSRS. 





May 6, 1932.] 


ENGINEERING. 





























fifi 
i, es, 
5, Z , 
. u ve 
yo ‘ 
‘ y 
\ NS \ 
ee 
+ 
GX 



































Ce ds Pig 
Mo tS y 


SUB seen 





Inspection Brenours in CoLp-Roiiume Mim. 


Fie. 35. 


Fia. 34. Cotp-Roiiine MILts ror Srrip. 














Fie. 37. Exzcrric Sorrentna Furnace AND TEMPERATURE-ConTROL EQUIPMENT. 


Fie. 36. Extecrric Burr-WeLpine MACHINE. 


ENGINEERING. 


[May 6, 1932. 








shown in section in Figs. 27 and 28, while an| 
isometric view illustrating its construction is given 
in Fig. 30. The recuperator consists of a number | 
of blocks of special refractory material, one of which 
is shown separately in Fig. 31, arranged so that the | 
waste gases pass in a downward and zig-zag manner | 
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through horizontal passages, while the air, entering | 
at the bottom, rises vertically through straight 
passages. The top and bottom faces of the blocks 
are ground, as these form the only joints between 
the air and waste-gas passages, and they are kept 
tight simply by the weight of the blocks themselves ; | 
it is stated that the leakage in these recuperators is | 
considerably less than in those of the metallic | 
type. From the recuperator the waste gases pass | 
toachimney. The crown of the furnace is double, | 
as shown in Figs. 27 and 28, and the inner crown is 
formed with six ports so that a large proportion of 
the gases passing through the hearth enters the 
space between the inner and outer crowns. On the 
burner side of the furnace, i.¢., on the left in Fig. 27, 
are four vertical passages opening at the upper ends 
through Venturi blocks into the space between the 
crowns, their lower ends communicating with the 
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burner ports. A jet pipe above each Venturi block 
is supplied with air, at about 1} lb. per square inch, 
from a small positive-pressure blower, and the 
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enced with highly efficient annealing furnaces, 
viz., that with a low fuel consumption, the quantity 
of gases passing through the furnace is so small that 
rapid temperature drops are unavoidable. With 
the system above described, however, the quantity 
of gases passing through the chamber in a given time 
is independent of the amount of fuel burnt, and is 
under complete control by the adjustment of the 
air jets. Another point of interest is that, since 
town gas burns with a non-luminous flame, heat is 
transferred from it to the furnace walls and charge 
mainly by direct contact, and the heat transmitted 
therefore increases with the velocity of the gases. 
It is stated that, with the re-circulation system in 
full operation, the temperature in the combustion 
chamber, working chamber, and space between the 
crowns, does not vary by more than a fow degrees, 
whereas without it the temperature in the combus- 
tion chamber is over 200 deg. C. higher than that 
in the working chamber; the more uniform tem- 
perature is obviously advantageous with respect to 
the refractories. The coils of strip are usually about 
4 ft. in diameter and are charged into the furnace 
by hand on a peel, so that they rest on heat-resisting 
steel skid bars supported by the refractory hearth 
blocks. They are placed with the spaces between the | 
turns of the coil vertical, giving a free passage for 
the hot gases to pass upwards from the combustion | 
chamber through the hearth and over the whole | 








surface of the strip. Rapid and even heating is thus 
obtained. In the case of a coil weighing 2} cwt., | 
the furnace temperature falls about 40 deg. C. | 
when the coil is charged, but the normal furnace 
temperature is reached in less than five minutes. 
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and exit doors, as shown in the plan, Fig. 32. 
After softening, the coils are descaled by immersing | Air drawn down through a disused chimney stack, 
in acid baths and washing, and are then uncoiled| 100 ft. in height, is passed through a washing 
and examined for surface defects, which are chipped | plant, and delivered by a fan into the building 
out in a manner similar to that employed with the | through the overhead ducts shown in Fig. 35. 
“moulds” for sheets, referred to in the previous | These ducts communicate with cylindrical bags of 
article. The strips are then re-coiled and delivered | cotton fabric, clearly shown in Figs. 34 and 35, 
to the cold-rolled strip plant at the Norfolk Works. | through which the air enters the room, any foreign 
The arrangement o. this plant, which includes a | matter that may have escaped the washer being 
cold-rolling mill, scftening and descaling plant, | retained on the inner surfaces of the bags. 
and warehouses, can be followed from the plan,| There are two stands of two-high mills with 12 in. 
Fig. 32, annexed. Photographs of the interior of | by 12 in. rolls, each mill being driven by a variable- 
the rolling mill are reproduced in Figs. 34 and 35, | speed direct-current motor of 200 h.p., as well as 
on page 534, the former showing the mills and the | an 8 in. by 8 in. mill, the latter being used for the 
latter the inspection benches. A special feature | production of strip of less than the usual 8 in. width 
of the mill building, part of which is used as a ware-| and for the thinnest gauges. Large quantities of 
house for finished strip, is the system of ventilation, | strip from this mill are used for the production of 
clean air being most essential in this department, | pens, the strip for this purpose being 0-005-in. 
since any particles of dust or grit that might be | thick. The thickness of the hot-rolled strip as 
deposited on the strip would be liable to be rolled | received from the Tinsley works is of the order of 
into it. The building is therefore ventilated under | 4-in., although the thickness varies to suit that of 
pressure, air locks being provided at the entrance! the final product. It is first cold-rolled in 60 ft. 
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lengths, being passed through the mills several times 
until the metal becomes too hard for further reduc- 
tion. A number of strips are then butt-welded to- 
gether, by means which will be referred to later, to 
form a single coil weighing about 10 cwt., which has 
been found by experience to be the most con- 
venient weight to handle. The welded coils are 
softened and descaled, and then returned to the mill 
for further rolling. The coil is placed on a reel on 
the first mill, and after passing through the rolls is 
coiled under tension on a drum coiler driven from the 
mill, the operation then being repeated. The mills 
are driven by variable-speed motors and are 
arranged so that, when convenient, they can be 
used for rolling in tandem. It should, perhaps, be 
noted here, that for the first two or three passes, 
the strip is too thick to coil on the drum coiler and 
for these passes a roll coiler is used. In this there 
are three rolls, one above and two below, and in 
passing between them the strip is bent into a coil 
which forms above the rolls ; for thinner strip, from 
about 13 S.W.G. downwards, drum coilers are 
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employed. The rolling is done with a mineral oil 
as lubricant, the oil being applied on pads through | 
which the strip is drawn before passing between the 
rolls. 

When the material again becomes too hard for 
further rolling it is returned to the softening and 
descaling plant adjoining, in which the butt-welding 
operation above referred to is carried out. In the 
machine used for this purpose, which is illustrated 
in Fig. 36, on page 535, the two ends to be joined 
are clamped and pressed together, a heavy current 
then being passed from one to the other. Any burr 
produced on the weld is ground off, and the welded 
strip is fed first through chemical degreasing appa- 
ratus, in which trichlorethylene vapour is used to 
remove any remaining traces of the lubricant em- 
ployed in rolling, and then through an electrically- 
heated softening furnace. The strip, it should be 
explained, is fed continuously through the softening 
furnace, a long vertical loop being formed by passing 
the strip over equalising pulleys between the welder 
and the furnace, in order to maintain the supply for 
a few minutes while the welding operation is being 
carried out. In the furnace, which was constructed 
by Messrs. The General Electric Company, Limited, 
the strip is heated to from 1,050 deg. to 1,100 deg. C. 
by passing between a series of carborundum re- 
sistors placed at right angles above and below it, 
and located so as to allow for the sag. The furnace 
is divided into three zones of increasing temperature, 
and above each zone is an optical pyrometer sighted 
on to the strip itself. By means of the pyrometers, 
operating through relays, the current in the resistors 
is automatically controlled, the equipment for this 
purpose being shown on the left in Fig. 37, on page 
535, and the furnace itself on the right in the same 
illustration. The speed at which the strip passes 
through the furnace varies from 1 ft. to 22 ft. per 
minute, according to the thickness, and as it 
emerges, it is cooled by an air blast. The softened 
strip next passes over another set of equalising 
pulleys to a coiler, at which it is cut off as soon as 
the weight amounts to about 10 cwt., the cut, how- 
ever, being always made at one of the welds. 

The coil is then transferred to the descaling plant, 
which is arranged on the other side of the same 
building, as shown in the plan, Fig. 32, page 534. 
Descaling is also a continuous process, the starting 
end of a new coil being spot welded to the finishing 
end of the previous coil for the operation. Passing 
first over equalising pulleys, the strip is led through 
an acid tank 18 ft. in length and of similar con- 
struction to the sheet-descaling tanks previously 
described. In its passage through the tank the 
strip is held below the surface of the acid by rollers, 
and on emerging at the distant end, it is passed 
through the washing machine shown on the right 
in Fig. 38, on this page, in which it is washed by 
means of rotating brushes and water sprays. After 
this treatment, it travels along an inspection bench, 
and then over a pulley 6 ft. in diameter and slightly 
inclined, as shown in the plan, Fig. 32, from which 
it is led back, in the opposite direction, over a second 
inspection bench. In this way, both sides of the 
strip can be examined. It is then passed again 
through the acid tank, travelling in the opposite 
direction to that in which its first passage was made 
and with the side which was previously downwards 
tacing upwards. This is necessary to ensure that 
both sides receive the same treatment, since the 
action of the acid on the upper and lower surfaces 
is slightly different. After its second passage through 
the acid tank, the strip is passed through another 
washing machine similar to the first, and then dried 
by passing through squeegees and air jets. It is 
then passed over an inspection bench provided with 
mirrors arranged so that both sides can be seen 
simultaneously, and aiter being carefully examined 
here, is led over equalising pulleys, through a roller 
feeder to a coiler, which may be either of the roller 
or drum type, according to the thickness of the 
strip. If further reduction in thickness is necessary, 
the strip is returned to the mill, but otherwise it is 
sent to the warehouse for dispatch; in the latter 





case, the coils are wound with strips of paper 
between the turns, and they are stored in this con- 
dition. 

In the warehouse, narrow strip can be produced | 
from strips of standard width by means of a rotary | 
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slitting machine fitted with roll and drum coilers, 
the cut edges being bundled as scrap. There is 
also a straightening and cutting-off bench in the 
warehouse, so that the strip can be supplied in 
short lengths instead of in coils, if desired. 

A point in the works’ procedure which may be 
referred to in conclusion is the method of dealing 
with the large quantities of waste acid from the 
descaling plants in both works. When the acid is 
exhausted, it is syphoned out of the descaling tanks 
into neutralising tanks, in which it is completely 
neutralised with lime before being discharged into 
the sewers. Moreover, the fumes produced in the 
descaling process are drawn off from the tops of the 
tanks by fans and passed through a washing chamber 
and scrubber. In the latter they are neutralised 
with lime water before being discharged into the 
atmosphere. These items are of interest as examples 
of the precautions which must now be taken to 
avoid any nuisance from industrial operations. 


CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XV. 
By Ena.-Caprarn Epaar C, Saurru, O.B.E., R.N. 


During the period of thirty years from 1854 to 
1884, which practically covers the introduction and 
general adoption of the compound engine for ships, 
the working steam pressure had gradually been 
raised from about 25 lb. per square inch to 110 lb., 
or even more. This increase in pressure had brought 
about a radical change in the design of marine 
boilers, and just as the rectangular flue boiler had 
previously given place to the rectangular multi- 
tubular boiler, often spoken of as the “ box ”’ boiler, 
so this was superseded by the cylindrical multi- 
tubular boiler. Of both the box boiler and the 
cylindrical boiler there were two distinct types, 
known as the high boiler and the low boiler. In the 
former type the tubes were in nests above the fur- 
naces; in the latter they were on the same level 
with them. Other appellations of the two types, 
were return-tube boilers and through-tube boilers. 
In all boilers the tubes were horizontal or nearly so. 
A variant of the box boiler was the Cochrane or 
Martin boiler which had nests of vertical tubes 
through which the water circulated instead of the 
gases, and this was sometimes referred to asa water- 


| tube boiler, although it had few features in common 


with the water-tube boiler of to-day. During the 
same period of 1854-1884, however, many experi- 
ments were made afloat with water-tube boilers, and, 
with the introduction of torpedo craft, the loco- 
motive boiler also was made use of at sea. The 
primary object of this innovation was to obtain the 
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maximum account of steam with the most compact 
boiler, and to assist in doing this, boilers were for 
the first time worked regularly under forced draught, 
an innovation which itself marks a definite stage 
in the progress of marine engineering. 

Although during the ’sixties, steel made by the 
Bessemer and other processes, had been used suc- 
cessfully by makers of land and locomotive boilers, 
|in only a very few instances had steel been used for 
|marine boilers, which, until the introduction of 
| Siemens’ steel, were mainly made of wrought iron. 
The most suitable iron came from Staffordshire and 
Yorkshire, and the names of Bowling, Lowmoor 
and Farnley and such terms as “ best, best” iron and 
“best, best, best ’’ plates, indicating the number 
of times the iron had been reheated and rolled, were 
familiar in all boiler shops. The Admiralty required 
| that iron for naval boilers should have an ultimate 
| strength of 22 tons per square inch with the grain, 
| and 18 tons across the grain. But iron was far from 
| satisfactory as a material, for its very formation by 
| the process of aggregation led to risks of lamina- 

tion and defects difficult to discover. Lamination 
|in plates exposed to the heat of the fire led to the 
| formation of blisters. The strength of a box boiler 
|depended very much on the stays of which there 
| was a large number holding the sides, top and bottom 
| together. The furnaces, which were approximately 
| square in section also had to be thoroughly stayed. 
| So numerous indeed were the stays that it was with 
| difficulty men could move about inside the boilers 
| to clean the interiors. The ordinary box boiler as 
| found in the Navy, had four or five furnaces, but in 
| merchant vessels larger boilers were sometimes fitted, 
and the four boilers of the Cunard liner Russia, 
engined in 1866, by J. and G. Thomson, each had 
| seven furnaces. Tubes of boilers in the mercantile 
|marine were usually of iron; but those in naval 
| vessels were of brass. 

When boilers were in use continuously and were 
fed with sea water, by paying strict attention to 
the density, there was not more corrosion than 
might have been expected under the circumstances, 
and boilers sometimes lasted as long as twelve or 
fourteen years. With the introduction of the 
surface condenser and the use of fresh water there 
was a marked increase in the amount of corrosion, 
and this was especially the case in the Navy. The 
conditions, it is true, were often such as to lead to 
rapid wasting, for boilers were frequently in store a 
long time before being put into service; in ships 
in commission they were worked intermittently ; 
they were sometimes used as ballast tanks or as 
fresh-water tanks, and they were frequently left 
open to the atmosphere. In 1862, the Peninsular 
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and Oriental Steam Navigation Company, owing to 
the rapid decay in. the boilers of some of their ships, 
sought the assistance of the eminent chemists, 
G. H. Ogston and Professor A. W. Hofmann. As 
a result of their investigations it was recommended 
that for the internal lubrication of engines, tallow 
and vegetable and animal oils should be replaced 
by mineral oils, while to neutralise the acidity of 
the water in the boilers lime and soda should be 
used. The latter suggestion had been made forty 
years before by Faraday, when giving evidence 
before a House of Commons committee appointed 
to report on the working of the first Post Office 
steam packets running between Holyhead and 
Dublin. The recommendations made to the P. 
and O. company had some influence on the treat- 
ment of naval boilers, but in the early ‘seventies 
the position was so serious, owing to the rapid 
corrosion, that the Admiralty in 1874 appointed a 
committee to inquire into the matter. 

Beginning their inquiries in June, 1874, for four 
years the committee carried on their investigations 
into the properties of iron and steel; the construc- 
tion, treatment, and preservation of boilers; the 
effects of salt and fresh water; and the use of 
lime, soda, boiler compositions, and zinc slabs. 
The inquiries were not confined to naval practice, 
but included practice ashore and in mercantile 
ships. In 1878, the original committee was super- 
seded, and a “‘ limited” committee was appointed 
to complete the work. The results of the labours 
of these committees are to be found in three volu- 
minous reports which contain the evidence of more 
than 170 witnesses and many lengthy appendices. 
Many theories were advanced to account for the 
corrosion of boilers, and many remedies were 
suggested. The inquiry proved of great benefit to 
both the Navy and the mercantile marine, and the 
measures subsequently adopted, which included 
the extensive use of zinc slabs in boilers, brought 
about a great improvement. It was this long and 
exhaustive inquiry which led the Admiralty in 1879 
to issue the first edition of that useful work, the 
Steam Manual for Her Majesty’s Fleet ; containing 
Regulations and Instructions relating to the Machinery 
of Her Majesty’s Ships. Previously, instructions 
had been promulgated by circular letters and then 
incorporated in the Queen’s Regulations. Of such 
circulars dealing with boilers one of the most 
important was that issued on August 4, 1874, and 
it is instructive to compare the orders given in 
that with those contained in the Steam Manual 
five years later. When the Steam Manual was 
issued, the engine-room registers in use in the 
Navy were revised, and a notation introduced by 
which it was possible for the daily state of each 
boiler in a ship to be recorded. 

It was while the Admiralty Boiler Committee 
was carrying out its investigations that the most 
disastrous boiler explosion in the annals of the 
Navy occurred. The accident took place in the 
battleship Thunderer on July 14, 1876, and it led 
to the death of more than 40 persons. The 
Thunderer had been supplied with eight box boilers 
constructed by Messrs. Humphrys Tennant and 
Company for a working pressure of 30 lb. per square 
inch. On the day of the accident, the ship pro- 
ceeded out of Portsmouth Harbour to Stokes Bay 
to carry out a full-power trial. Many officials were 
on board to watch the trials, and the ship was just 
being put on her course, when without any warning, 
the upper part of the front of one of the boilers 
was blown out and the stokeholds and engine rooms 
were immediately filled with the released steam. 
Owing to the extraordinary nature of the explosion, 
the enquiry was very thorough, and many eminent 
engineers gave evidence. ‘the reasons for the 
explosion, however, were not far to seek, and they 
had nothing to do with the construction or condition 
of the boiler. It was shown conclusively that no 
one had opened the stop valves, and that the 
pressure gauge, having been found out of order, 
had been shut off, while examination and experi- 
ments with the safety valves in the ship left no 





iron casting. Had the stop valves been open, or the 
safety valves been in working order, the accident 
would not have occurred, while if the pressure gauge 
had been in use, attention doubtless would have 
been called to the undue rise in pressure. As it 
was, no one could say at what pressure the boiler 
gave way. For the enquiry, a model of the boiler 
as it appeared after the accident was made in 
Portsmouth Dockyard, and this is now preserved 
in the Science Museum. In Enervzerrne for 1876, 
(vol. xxii, page 59 et seg) will be found full reports 
of the accident and the subsequent investigation 
and conclusions. 

The Thunderer, which was launched in 1872, and 
completed in 1876, was the last capital ship in the 
Navy to have rectangular boilers. Cylindrical boilers 
had proved satisfactory for steam pressures up to 
30 lb. per square inch, but as soon as it was decided 
to use higher pressures, recourse was had to boilers 
with cylindrica] shells and furnaces. Cylindrical boi- 
lers had been in use on land for many years, and the 
change from the return-tube and through-tube box 
boiler to the return-tube and through-tube cylindrical 
boiler presented no difficulty. But with the change 
came the introduction of double-ended return-tube 
boilers. The first of this type are said to have 
been fitted in 8.8. McGregor Laird in 1862, the 
boilers of which were 10 ft. in diameter and 14 ft. 6 in. 
long, with two furnaces 3 ft. in diameter at each 
end, and a common combustion chamber. From 
that time onwards cylindrical boilers of one type 
or another became common. In some ships, the 
boilers, instead of being circular in section. were 
oval, having semi-circular tops and bottoms, with 
straight sides, which were strengthened with angle 
iron and stay bars. The immediate successors of the 
Thunderer, H.M.SS. Dreadnought and Inflexible, 
had oval boilers, but the type was not extensively 
used. Although the change to the cylindrical form 
of boiler was dictated by necessity, it had its dis- 
advantages, for it was found that, owing to the 
reduced size of the furnaces, cylindrical boilers were 
inferior to box boilers, both in evaporative power 
and economy in production of steam. Sennett, 
referring to this in the first edition of his work, 
The Marine Steam Engine, 1882, said that whereas 
in box boilers about 30 lb. of coal was burnt per 
hour and 10 indicated horse-power were developed 
per square foot of grate, in cylindrical boilers the 
corresponding figures were only 21 lb. and 8} 
indicated horse-power. Another disadvantage was 
that the furnaces were not all on the same level as 
they were in the box boiler, and therefore not so 
easily fired. 

The next important improvement in marine 
boilers, after the adoption of cylindrical shells and 
furnaces, was the use of steel instead of iron. It 
has already been stated that steel was used to some 
extent in the ’sixties, even for marine boilers. 
But it was not until the introduction of the open- 
hearth process, made possible by the invention of 
the regenerative furnace, that steel for boilers made 
much headway. The invention of the regenerative 
furnace was due to Friedrich Siemens (1826-1904), 
but its development was mainly the work of his 
brother William (afterwards Sir William) Siemens 
(1823-1883), who spent the greater part of his life 
in England. First applied to steel making in 1862, 
the regenerative open-hearth process was used at the 
Siemens Sample-Steel Works at Birmingham in 
1865, and the success of this enterprise led to the 
founding of larger works at Landore near Swansea. 
During 1874-1876 the Admiralty Boiler Committee 
addressed a questionnaire to many marine engineer- 
ing firms and makers of iron and steel, asking for 
their views on the question of steel for boilers. Of the 
iron and steel makers, the Butterley Company in 
1874 said that they had just installed a Siemens gas 
furnace, while the Landore Siemens Steel Company, 
replied on March 1, 1876, saying that they had been 
making steel for about twelve months and that in 
their opinion, “ steel of the special quality we are 
now making will eventually supersede iron, and will 
be used for every part of the boiler.” Few fore- 


doubt that, owing to expansion, the valves of the|casts have been more completely justified. The 
exploded boiler had become jambed in their seatings | Landore steel had an ultimate tensile strength of 
and were thus inoperative. The safety valves were | 30 tons, as against the 22 tons of wrought iron, and, 


of the deadweight type, and while the valves and 
seatings were of brass, the safety valve box was a large 





moreover, it was homogeneous. It was this steel 
which was specified for the boilers of H.M.SS. Iris 








and Mercury in 1877, a year which was also marked 
by another important innovation in marine boilers, 
for on March 19, Samson Fox (1838-1903) patented 
his well-known corrugated flue. 

While the great majority of ships, both naval 
and mercantile, were fitted with either box boilers 
or cylindrical boilers, quite a number of vessels 
were supplied with water-tube boilers. Few of 
these early installations, unfortunately proved 
successful... An account of some of the experi- 
ments made in British ships is on record in 
a paper by Mr. (now Sir Fortescue) Flannery, 
entitled ‘‘The Construction of High Pressure 
Boilers,” read before the Institution of Civil Engi- 
neers on May 7, 1878, while the important work 
done in France was reviewed in Bertin and 
Robertson’s Marine Boilers, 1898. A water-tube 
boiler consists essentially of a vessel into which the 
feed water is pumped, tubes exposed to the fire 
and gases, and through which the water and steam 
flows, and lastly a vessel from which the steam is 
withdrawn. These three elements have been used 
in an amazing variety of forms. As for the tubes 
alone, they have been used in coils, round or 
flattened, vertical or horizontal ; in straight lengths ; 
in lengths slightly curved or elaborately bent and 
they have been placed at every possible angle. 
Water-tube boilers were in use more than a century 
ago and their history includes the story of the coil 
boilers used by Rumsey and Fitch, the American 
pioneers of the steam boat. 

Bertin divided water-tube boilers into three 
categories, viz., boilers with limited circulation, those 
with free circulation, and those with accelerated 
circulation. In the last category he placed such 
well-known boilers as the Yarrow, Thornycroft, 
Normand and Du Temple. All these boilers have 
two lower water drums and one upper steam drum 
connected by straight or curved tubes. A valuable 
review of the early history of boilers with accelerated 
circulation is contained in the two works of M. Paul 
Augustin-Normaud, Les Origines des Chaudiéres a 
circulation accélérée (1825-1885) and Quelques autres 
précurseurs des chaudiéres a circulation accélérée, 
published first in the Revue Maritime and then 
separately in 1929 and 1931 respectively. In these 
it is shown that the three-drum type of boiler with 
straight tubes, like the Yarrow, was first patented 
by Clark and Motley in 1849, while a three-drum type 
with curved tubes was included in the designs of 
the Rowans, father and son, who were the pioneers 
in the use of water-tube boilers in the British 
mercantile marine. J. M. Rowan was the owner 
of the Atlas Works at Glasgow, and the first ship 
fitted by him with a water-tube boiler was the 
8.8. Thetis, built by Scott of Greenock in 1858. 
The working pressure was no less than 115 Ib. per 
square inch and as the ship had a compound engine, 
the whole installation was in the nature of a bold 
experiment. On a trial conducted by Rankine, the 
coal consumption was found to be only 1-02 lb. 
per horse-power per hour. The ship ran successfully 
for a time, but trouble then occurred with the 
boilers and they were removed, With his partner, 
T. R. Horton, and his son, F. J. Rowan, the elder 
Rowan continued to develop the water-tube boiler 
for marine purposes, and the firm subsequently 
supplied boilers for river boats in India. The 
most notable installation of the Rowan boilers afloat 
was that in the 8.S. Propontis, a vessel which also had 
a triple-expansion engine designed by A. C. Kirk. 
But this pioneering effort was no more successful 
than that of the Thetis. Two serious boiler explo- 
sions occurred resulting in the decision to revert to 
boilers of a more conventional type, and it remained 
for others to succeed where the Rowans had failed. 

Of the boilers with limited circulation, the most 
famous is that of the French engineer Belleville, 
whose boilers were tried at sea about the same time 
as Rowan’s. At first Belleville used vertical iron 
coils, but trials carried out in the Biche (1856) and 
Argus and Sainte Barbe (1861) proved unsuccessful. 
Ten years later the Belleville boiler reappeared with 
the tubes horizontal, and from that type was evolved 
the boiler with zigzags, composed of slightly inclined 
tubes connected at the ends with horizontal junction 
boxes, as first seen in the high-speed boat Hirondelle 
in 1872. In these boilers automatic-feed regulators 
were adopted, and subsequent improvements 
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are ig) | 
included the use of downcomers and mud drums. | 
Tried again in the Voltigeur in 1880, four years 
later the Belleville boiler was adopted for the 
Messageries Maritimes, and it was subsequently | 
used for many of the most important warships | 
afloat. | 
In the ‘seventies, no water-tube boiler attracted 
more attention in England than that of Loftus 
Perkins, in which steam was generated at several 
hundred pounds pressure. As early as 1823, Jacob 
Perkins (1766-1849), began experimenting with 
high-pressure steam, and his son Angier March | 
Perkins (1800-1881) and grandson, Loftus Perkins | 
(1834-1891) were both well known inventors of | 
steam plant. The sketch of a Perkins’ boiler | 
shows that outwardly, it somewhat resembled an 
ordinary vertical boiler. The heating surfaces | 
consisted of 16 elements, each having 11 hori-| 
zontal iron tubes, 3 in. in diameter, connected | 
together vertically by short lengths of iron tube of | 
ly in. diameter. The tubes were tested hydrauli- | 
cally to 4,000 lb. per square inch, and the whole | 
boiler to 2,000 lb. The working pressure in such | 
boilers was often as high as 300 lb. to 500 Ib., and 
after examining the Perkins’ system, the Admiralty 
Boiler Committee recommended that it should be 
tried in the Navy. Orders were therefore given for 
machinery of the Perkins’ type to be fitted in the 
Pelican, but differences arose between the contractors, 
the Yorkshire Engine Company and the inventor,and 
after the boilers and engine were partly completed, 
the scheme was abandoned. Between 1878 and 1880, 
however, Perkins’ water-tube boilers were fitted in 
the privately-owned vessels Wanderer, Irishman, and 
Anthracite, of which some particulars were given in 
a paper entitled ‘“ Historical References to the 
Progress in the Use of High-Pressure Steam,” read 
before the Institution of Engineers and Shipbuilders 
in Scotland, on June 21, 1927, by J. Mollison, and 
reproduced in Enormegxerine a little later (see 
vol. cxxiv, page 183). Some of the early marine 
water-tube boilers had failed through defective 
circulation, others through structural defects, but 
the failure of the machinery of the Wanderer, 
Mr. Mollison attributed to the want of efficient feed 
pumps. The Anthracite it may be added Crossed the 
Atlantic in 1880, using steam at 350 lb. pressure. 
While Rowan, Belleville, Perkins and others were 
struggling with the problem of the water-tube boiler, 
other inventors were experimenting with various 
methods for accelerating the combustion in marine 
boilers. To follow the practice of locomotive 
engineers, and use the exhaust steam for creating a 
draught was impracticable, and the use of steam 
jets in the base of the funnel proved very extrava- 
gant. Fans and blowers had been tried by some of 
the pionéers, and, in America, Edwin Augustus 
Stevens (1795-1868), in 1827, fitted the boilers of 
the 8.8. North America with closed ashpits into 
which the air for combustion was forced by fans. 
Afterwards, in conjunction with his brother, Robert 
Livingstone Stevens (1785-1856), he tried fans 
placed in the base of the funnel, and also fans forcing 
air into a closed stokehold. He was thus a pioneer | 
of the three systems known as closed-ashpit forced | 
draught, induced draught, and closed-stokehold | 
forced draught. But like many other inventors, he | 
was before his time, and it was not till the era of the | 
compound engine, and the demand for high speed, | 
especially in torpedo boats, that forced draught 
made much progress. With the development of | 
torpedo craft we shall deal in a later article, but it | 
may be recalled here that the history of such vessels | 
really begins with H.M.S. Lightning, built in 1877, | 
at Chiswick, by Thornycroft. A year previously, | 
Thornycroft had built the yacht Gitana, and for | 
both vessels he used locomotive boilers fitted in| 
closed stokeholds into which air was forced by a 
steam-driven fan. In the Lightning he was able to 
burn as much as 100 Ib. of coal per hour per square 
foot of grate. About the same time, the closed stoke- 
hold system was adopted in France ; in 1879 it was | 
applied to the Chinese cruisers Yang Wei and Chow 
Yung, built by Hawthorn, Leslie and Company, 
and at the same time the torpedo ram Polyphemus 
was fitted with locomotive boilers in closed stoke- | 
holds. The next installations of the system in the | 
Navy were those in the sloop Satellite and the 
turret-ship Conqueror, the trials of which formed the 
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subject of a paper by R. J. Butler, read before the | form top and bottom booms to take the compression 
Institution of Naval Architects in 1883. From | and tension stresses respectively. The two girders 
thence onward practically all naval vessels were | are connected together by means of cross bearers 
fitted with closed-stokehold forced draught. with dovetailed ends, which fit into suitable housings. 
The main object in using forced draught in war-| On these bearers the floor slabs rest. The stair 
ships was to obtain the greatest possible power | treads in the approaches and in the main spans 
from the machinery when high speed was called | are cast separately, made in one piece with the 
for. In mercantile vessels forced draught was risers. They rest on shelves cast on to the girders. 
employed solely for increasing the efficiency and | Apart from the supporting framework, a footbridge 
economy, and the system which has achieved the|can be erected in a night. The girders can be 
test success is that invented by James Howden | lifted into position by means of a 5-ton crane, the 
(1832-1918). cross bearers dropped into their place and the floor 
Quite early in his career Howden turned his | slabs and steps assembled. The approach girders 
attention to the use of compound engines, and | are similarly treated, and the whole can be cemented 
he embodied in one of his patents methods of | up and the bridge brought into use a few hours later. 
supplying hot air to the furnaces. His earliest | As compared with a normal composite structure, the 
experiments with forced draught were made in| erection is carried out very rapidly, the construc- 
1862, but it was not till 1880 that he evolved the | tion is neat and workmanlike, and there are no ex- 
plan now known by his name, and in which the air | posed bolts. Some dozens of these footbridges have 
for combustion is heated by the waste gases, and! been made. One at Seaton Junction has eight 
then forced into closed ashpits. The system was | spans, some of which have 36 ft. 8} in. centres. Some 
successfully applied in 1884 to the 8.S. New York | bridges have a footway of 4 ft. 6 in. clear, width; 

City, a vessel with compound engines working with | for more important positions they are 6 ft. wide. 
steam at 80 lb. pressure. As with other innovations,| Before concluding, reference may be made to 
there were difficulties to be overcome, but the How- | various other detail items which are constructed 
den system soon acquired a wide popularity. Unlike|at Exeter. Useful cattle troughs are, for in- 
ite rival system, it never had to face the objections | stance, made for goods yards, and also chambers 
of persons who declared that the closed stokehold | which can be used as manholes for drains or as 
system would have a bad moral effect on the| cesspools. The cattle trough is illustrated in 
stokers. | Figs. 28 and 29. A trough with many uses is shown 
in Figs. 30 to 33. With a cover it can take cables 


FABRICATED CONCRETE WORK ON |0n the electrified section ; it can also be used for 
THE SOUTHERN RAILWAY |signal wires or point rodding. To facilitate the 


. oe |maintenance of track, concrete platelayers’ pegs 
(Concluded from page 477.) |are employed. A cruciform pillar of concrete is let 

Prruaps the most interesting development of the | into the ground in the centre of the track, on the 
slab system is the concrete foot-bridge. Where | top of which the centre line of the rails is marked 
only one span is required, the final rise takes place | on a small metal block, and with the aid of cement 
in the span itself, and therefore the main concrete | letters, the rail super-elevation and the peg number 
girders are designed accordingly as shown in Fig. 27. | are marked. The peg is illustrated in Figs. 34 to 36. 
Where several spans are required for the crossing | A support for cables is shown in Figs. 37 to 41. A 
of a yard, the central girders can be rectangular in| cable can be placed on the top, and further cables 
elevation as then no steps are required in the | can be hung on alternate sides by means of cast-iron 
main span. With the normal two-track type cast|cable hooks and through bolts. Mileage posts 
supporting pillars and cast cross-bracing are used. | are made in two patterns, one with a single face 
These are first fixed in position on the site. The two | and the other with two faces at an angle ; the figures 
main girders are cast separately, suitable reinforce- | are cast on. Gradient arms are also made on the 
ment being placed in the hand-rail and at the base, to| same system and present a good appearance. AnD 
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example is illustrated in Figs. 42 and 43. The fixing 
| of point cranks with wood blocks is a matter that 
‘takes time ; to get over this, cast crank horses are 
| made in several sizes with a series of cast holes, the 
saddle is formed to give a good anchorage, and with 
| the numerous holes and several sizes one or more 
| cranks can be rapidly fitted. The arrangement is 
| shown in Figs. 44 to 48. 


| Fencing posts were one of the first fabricated 


| products turned out at Exeter; they range from 
|light posts for straight runs in rural areas, to 
| heavy posts for the support of crank-operated 
| crossing gates; normal posts for straight runs 
|are made on tables on charcoal iron sheets with 
| wood separators. The wire holes are made by 
| rane bars through holes in the separators, so 
| that one bar makes holes for about half-a-dozen 
| posts, which are cast side by side, in batches. 
| Terminal and other heavy posts have rectangular 
| washer plates, the post having a rectangular collar 
on which the washer plate rests after being threaded 
|into position. Figs. 49 to 53, page 540, give details 
of a heavy straining post used in areas where the 
|lines have been electrified. A useful type of con- 
| crete pale fence, as shown in Figs. 54 to 56. 
| Solid square telegraph posts are made up to 
| about 40 ft. long, steps being cast to take cross- 
‘arms, A modified type has a bracket to carry an 
electric lamp pendant for use in goods yards ; these 
are made up to 45 ft. long. Figs. 57 to 60 give 
| details of a telegraph post 35 ft. overall for 12 cross- 
arms. Gallows posts, for the suspension of loading 
| gauges are another useful item for goods yards. 
| Some large station name boards have been made, 
| the letters being moulded in Snowcrete cement. 
Difficulty has been found regarding signal posts, 
as concrete posts are heavy, and, therefore trouble- 
|some to handle, and do not lend themselves, like 
| steel, to the fixing of numerous attachments at 
an almost infinite variety of positions. 
| When the Exeter works were originally started, 
it was intended to make concrete sleepers, It was 
| found, however, that, as compared with wood, they 
| lacked resiliency and were heavy and awkward to 
|handle. It was also difficult to turn them out at 
a cost that would in any way compete with creosoted 
| timber. 

It is recognised that as compared with woodwork 
}and steelwork, which require regular painting, the 
main advantages of pre-cast concrete construction, 
namely its permanence, reliability and standardisa- 
| tion features, can only be obtained when care is 
taken, both in design and manufacture. Piece work 
is not practised at the works, although there is 
| what might be termed modified batch work, A staff 
of wood workers is kept for the making and main- 
tenance of moulds, but the general labour employed 

| belongs to the unskilled grades. 

Reviewing the various products which are made 
‘at Exeter, it might at first sight be thought that 
the weight of some of the slabs and other items 
could be cut down, and further that by the usé 
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of steel of higher tensile strength, the weight of 
the reinforcement could be reduced. It must be 
remembered, however, that the minimum desirable 
cover for the reinforcement, where grillages are in- 
volved, tends to act as alimitin one way. Further on 
a railway job, the things made are usually required 
within a few yards of a track, and permanently 
employed men are available when required, who 
are accustomed to handle rails, sleepers, and other 
heavy items. With regard to steel bars, 
stresses to be allowed for in most cases are almost 


indeterminate, while a large adhering surface is | 
steel | 


ilesirable. In Great Britain, the average 
maker has not yet laid himself out like some of 
those on the Continent, to supply high-tensile 
steel from stock for reinforcing purposes. The 
Southern Railway is advantageously situated in 
this development, in that at Exeter it obtains its 


crushed stone as a by-product which can be put | 


into the depot at a low price per ton. 


One of the great disadvantages of amalgamations | 


and so-called rationalisation lies in the tendency 
towards over-control and over-standardisation. It 
is satisfactory to note, therefore, that a costing 
system is carried out at Exeter, and the different 


items are priced out so that engineers in the different | 


districts can see where they stand with regard to 
the use of alternative materials and methods. The 


the 
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products turned out have to justify themselves | 


economically and practically in face of competitive | 


ideas. The average annual output of products was 
estimated at 10,000 tons to 11,000 tons, during 1930; 
1,570 tons of cement, 485 tons of steel rods, and 
20,000 square yards of fabric reinforcement were 
used. The reproach often made against British 
engineers and builders regarding the intelligent use 
of fabricated concrete certainly cannot apply to 
those responsible for this work on the Southern 
Railway. 

Thanks are due to Mr. Ellson, Chief Engineer 
of the Southern Rai:way, for permission to visit 
the work and for the drawings from which our 
illustrations have been prepared, and to Mr. W. H. 
Shortt, A.M.Inst.C.E., the District Engineer of the 
Exeter section, who has personal control of the 
fabricated concrete works described. 


GeneRATION oF Etxgotrrictry my Great Brrrar.— 
During the first three months of 1932, the total amount 
of electricity generated in Great Britain by authorised 
undertakers was 3,385,000,000 units, as compared with 
3,193,000,000 units during the corresponding period 
of 1931, representing an increase of 6 per cent. 


| LETTER TO THE EDITOR. 


SITUATIONS VACANT. 
To tHe Eprror or ENGINEERING. 


Sm,—:Seekers”’ are right. 


appointments vacant are too meagre in their wording. 
This employment-seeking, which seems to have become 
our permanent occupation, is, however, made much | 
less unpleasant by the majority of chief engineers and 
Although inundated daily by 
unsolicited offers of service, they yet have patience to 
reply in terms so personal and courteous, that the | 
| United States,” 


managing directors. 


refusal loses much of its sting. 
Will you publish this little expression of gratitude. 
Yours faithfully, 
Harry Kine, Wh.Ex. 
66, Yardley Green-road, 
Little Bromwich, Birmingham. 
April 30, 1932. 


Tue Instrrvre or Bririss Founpryrmen.—The 
29th annual conference of the Institute of British 
Foundrymen will be held at Newcastle-upon-Tyne 


| comprise : 


“MI 





----2'3 
| 
Rnccnntbend 


d 


f 
! 


| from June 7 to 10 next. The conference will commence 
in the lecture theatre of the Literary and Philosophical 
Society, Westgate-road, at 9.15 a.m. on June 8, when, 
after a civic welcome, Mr. Victor Stobie will read his 
| idential address, following which, two papers will 
| Cooma and discussed, namely, ‘‘ Some Notes on Moulding 
land Pairing Practice,” by M. J. Pillon, and “ Quantity 


Advertisements of | Production of Grey Iron Castings,” by Mr. J. O'Sullivan. 
| The afternoon 
| the evening, 


will be devoted to visits to works and, in 
the annual banquet will be held at the 
rand Assembly Rooms, Barras Bridge. On the 
morning of June 9, duplicate sessions have been arranged 
when six papers will be read and discussed. These 
“‘ Hardening Cast-Iron—Hardened and Tem- 
red and Nitrogen-Hardened Cast-Iron.” by Mr. J. E. 
urst; ‘“ High-Test Cast-Iron Developments in the 
by Mr. R. S. MacPherran; “ Dis- 
tortion and Camber in Castings,” by Mr. F. Longden ; 
‘‘ Ferrous and Non-Ferrous Metals in the Foundry,” by 
Dr. W. Rosenhain, F.R.S.; ‘ Some Lifting Considera- 
tions in a Jobbing Steel Foundry,” by Mr. F. J. Hemming, 
and ‘“* Resumé of the Work of the Malleable Iron Sub- 
Committee of the Institute’s Technical Committee. 
The whole of Friday will be devoted to a motor-coach 
excursion to Hexham. Members are reminded that 
their reply forms, duly completed, should be in the hands 
of the general secretary of the Institute, St. John-street 
Chambers, Deansgate, Manchester, not later than 
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The wheel head, as shown in Fig. 52, is carried on 
a base at the rear of the bed. The wheel is moved 
}in and out in a horizontal plane, and the head 
| is, in consequence, carried on slides. There are 
two of these, V-shaped, of chilled cast-iron. The 
| spindle is driven through belting by a motor on a 
| separate base. The final drive has belt-tightening 
'gear. Three spindle speeds can be obtained, viz., 
490, 600 and 740 r.p.m. The wheel is 700 mm. 
in diameter, and the carrying flanges are provided 
with means for balancing it. The spindle is of 
chrome nickel steel, hardened and ground, and is 
mounted in wide adjustable bearings which are 
lubricated by a pump driven from the spindle. 
The wheel may be fed either by hand or auto- 
matically. The former is provided with coarse 
and fine adjustments and a special micrometer 
adjustment in which each movement of a knob 
gives a definite feed of 0-0025 mm. The automatic 
feed rates may be varied between 0-0025 mm. and 
0-1 mm. and here again a special device is provided 
for giving a predetermined amount of feed up to a 
total of 0-8 mm. When this limit has been reached 
the automatic feed is disengaged and the feed 
movement stops. The automatic feed may be 
arranged to function either at each reversal of the 
| table or at the completion of a double stroke. 
Fies. 51 AnD 52. Roii-Grinpinc Macuine; Messrs. Naxos-Union. Rapid traverse of the wheel head is effected by 
}a@ small motor with push-button control. 


| Rolls can be ground with either parallel, concave 














MACHINE TOOLS AT THE LEIPZIG internally and provided with one flat and one V- See hae 
FAIR. shaped way for the table. These surfaces are| 0 convex surfaces. The limit on the two latter 
chilled, and as the material is a fine-grained cast | ‘8 2 mm. on the roll diameter. The feed movement 


(Concluded from page 455.) iron, are therefore well able to resist wear. Both | °f the wheel is derived from the table traversing 


THE final instalment of our account of some of the | of them are covered throughout their full length, | 8°": and when a curved roll is being ground change 
newer machine tools at the Leipzig Fair comprises | as will be clear from Fig.52. The table carries the gears are employed to vary the length of the curve, 
chiefly short descriptions of some grinding and milling | headstock and its operating motor in a fixed position | with change cams to determine its nature. Curve 
machines. The first of these is the roll-grinding| at one end, and a tailstock, adjustable both longi-| 8tinding may be immediately stopped by hand, 
machine illustrated in Figs. 51 and 52, on this page, | tudinally and transversely, at the other. The | the mechanism may be suspended temporarily 
and made by Messrs. Naxos-Union, Frankfort-am- | traverse is determined by adjustable stops in front | by means of a device actuated by oil pressure. P A 
Main. We gave an account of a machine for the which also effect automatic reverse. It may be | dial indicator shows the progress of the curve being 
same purpose and constructed by this firm in ENar- either power or hand actuated. In the former case | 8Tound. The cooling lubricant is supplied by the 
NEERING, vol. cxxv, page 282 (1928), and acompari- 8 speeds are available, ranging from 0-15 in. to| motor-driven centrifugal pump seen at the right 
son of the new machine with this is interesting, as 1-7 in. per minute. A short pause is made at each | of Fig. 52. A strainer 18 provided in the suction pipe 
in the present case the work is traversed across the | end of the traverse to allow for grinding wheel feed. | line. The water, it is stated, is kept away from all 
edge of the grinding wheel, while in the previous | Six different times are allowed for this pause to suit | the guide surfaces by means of a device employ ing 
example the work was stationary, in the longitudi- | different working conditions. The headstock carries | the principles of capillarity or surface tension. 
nal direction, and the wheel was traversed along it, | a dead-centre and a driving plate. The drivingdog) A machine, the design of which, as will be 
as is the more usual practice. The operator now | is not in place in Fig. 51, but it will be seen from this | clear from Fig. 53, page 542, is basically affected 
stands on the floor within easy reach of the two figure that the power is transmitted from the driving| by the necessity of making provision for the 
groups of controls visible in Fig. 51, instead of | motor, which has a pole-changing device for speed | chips formed in the cutting operation, was the 
travelling on the wheel carriage. In spite of the| variation, by a multiple Vee-belt. The driving! multi-spindle automatic lathe shown by Messrs. 
comparatively long bedplate necessitated by the| plate is rotated either by gearing, when rough cuts | Gildemeister and Company A.-G., Biclefeld. The 
traverse of the roll, the new machine looks more! are being made, or by vee belts, when finishing | driving mechanisms for the work spindles and that 
compact and simpler than the old one and would | cuts or polishing are required. These mechanisms | for the tools are enclosed in two housings, one at 
appear to be more rigid. It is made in five sizes, | are contained in the headstock and are controlled | each end of the bed, which is provided with a wide 
which give a capacity range of from 2,000 mm. to| by the various levers shown. A single lever engages | tray in the intervening space. The housings are 
4,000 mm. between the work centres. The maxi-| either method of driving, while others effect the | connected at the top by a box-section girder, the 
mum diameter of roll that can be ground is 600 mm. | speed changes, of which there are six, ranging from lower part of which is provided with two plain and 
The bed is a plain box-form casting, well-ribbed | 10 r.p.m. to 70 r.p.m. of the rolls. | two V-shaped ways. These serve to guide the tool 
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holding head, which is suspended from the girder 
and is prevented from lateral displacement by a 
central circular guide bar. The cuttings from the 
work, which are in such quantities when using 
Widia or other high-speed tools as to raise serious 
difficulties in their disposal, in this machine fall 
directly into the tray on the bedplate and the tool 
head slides are thus out of the way. In addition to 
the main head, which carries four tools, the machine 
is provided with two cross slides carried on the 
headstock and overhead cross slides set at an angle 
on the girder. The machine can be used for either 
bar or chuck work. 

A duplex spline-shaft grinding machine made by 
Messrs. Fritz Werner A.G., of Berlin, is shown in 
Fig. 54, annexed. It has been designed with a view 
to enabling ground spline shafts to be fitted to the 
less expensive makes of motor-car, and is stated to 
finish a shaft with four 8-in. splines in a working 
time of between 2-5 and 3 minutes. The machine 
has two grinding wheels, one of which grinds the 
flanks of the splines, while the other is occupied in 
grinding the convex bottoms of another shaft. On the 
completion of the dual operation the shafts are inter- 
changed. The shafts do not require to be set again 
after the change and a high degree of accuracy is 
obtained, the limits for shafts 1§ in. in diameter 
with splines 12 in. long being + 0-0004 in. for both 
circumferential spacing and parallelism to the axis. 
The table, on which the indexing headstock and the 
tailstock is mounted, is operated hydraulically by 
similar mechanism to the Werner universal grinder 
described later. The indexing mechanism is also 
actuated by oil pressure. Accuracy of division is 
obtained independently of the operator, and differ 
ences due to wheel wear are distributed over all the 
flanks of the shaft. The tailstock centres are with- 
drawn by the depression of pedals, the release of 
which gradually advances them, while both hands of 
the operator are left free for exchanging the shafts. 
All indexing, releasing, and locking movements are 
made without shock and noise, and the spindles are 
independently locked. 

The shafts are given fine adjustment, when setting, 
by altering both the driving plates on the head- 
stock and the drivers on the plates. The drivers 
remain attached to the respective shafts when they 
are changed over from one cut to the other, and 
thus no re-setting is necessary except in the case 
of the first shaft to be ground on the bottoms of the 
splines. This setting is effected by a gauge, while 
a separate gauge is used for adjusting the flanks in 
a horizontal plane. Both gauges are actuated by 
levers. The wheel spindles have fine adjustment 
both across and parallel with the table. The wheels 
may be interchanged by withdrawing the spindles, 
as the diameter of the latter is greater than that of 
the wheels. Truecing devices incorporated in the 
wheel guards enable the wheels to be trimmed 
without removal of the work. The wheel feed is 
automatic and is operated from the dividing head 
independently for each spindle after one complete 
revolution of the spline shaft. The feed rate is 
determined by turning a knob. When the shafts 
have been ground to size, the automatic feed is 
stopped by feelers coming into contact with the 
finished surfaces. Further control is obtained by 
means of micrometers reading to 0-:0004 in. A light 
signal is also visible in appropriate windows when 
the finished size has been reached. An automatic 
change over from rough to finish grinding is provided. 
The machine is built in two sizes, having maximum 
grinding lengths of 24 in. and 40 in. respectively. 
The maximum diameter of shaft that can be ground 
is 3§ in. in both sizes. 

A number of miling machines also shown by 
Messrs. Fritz Werner presented several novel points. 
We select three of them for brief comment. All 
of them have self-contained motor drives. That 
shown in Fig. 55, page 543, is of particular interest 
in the method of supporting the table, the carriage 
for which is mounted on a block sliding upon a 
broad guide at each side. The carriage can be 
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Mo.ti-SernpLz Automatic LATHE; Messrs. GILDEMEISTER AND Company A.-G. 
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of the overarm selects the spindle speeds, of which 
there are eight, viz., from 34 r.p.m. to 380 r.p.m. 
The speed in use is indicated in large figures in an 
opening of the gear-box cover affixed to the head- 
stock column. The lower handwheel selects the 
table feeds, also eight in number, viz., from 13 mm. 
to 320 mm. per minute. An indicator is provided 
close to the wheel. A single ball-ended lever effects 
the hand control of the slow feed, the quick forward 
and return motions, and starts and stops the spindle. 
The automatic table movements are controlled by 
stops, intermittent feed being obtainable in both 


directions. The table block is locked by a single 
lever. The cutting lubricant arrangements are 
practical. The spray on the cutter may be altered 


in a lateral direction by varying the position of the 
outlet in the sectional distributor. The waste is 
returned to the base tank through a large flexible 
pipe. The machine is designed for general purposes. 

The small universal grinding machine also made 
by Messrs. Fritz Werner, and illustrated in Fig. 56, 
page 546, has a hydraulic table drive with a wide 
range of speeds, viz., from 12 in. to 200 in. per minute. 


| It is claimed that the reversal of table movement 


| 


obtained by this drive is quite shockless, and is so 
positive at all speeds and travels that the degree 
of accuracy reached effectively removes risk of 
damage when shoulder grinding is being done. When 
the hydraulic drive is disengaged the pressure on 


traversed laterally and the outer overarm support | each side of the piston is automatically equalised 
is permanent, i.e, it is not affected by vertical | and the table may readily be traversed by a hand-/|drive was shown by Messrs. J. E. Reinecker, of 


adjustment of the table. 


The arbor supports are | wheel. Conversely, the engagement of this drive | Chemnitz. 


suspended from a slide on the underside of the box- | frees the hand wheel so that it does not revolve. 


section overarm. 
controls is noteworthy. 


The handwheel at the end 


The convenient grouping of the | The table carries the headstock, tailstock and steady 
rest, all three of which are adjustable, the two 











DupcLex Spiine-SHarr Grinping Macutne; Messrs. Frirz Werner A.-G. 


latter longitudinally, while the former may be set 
at an angle when short work with a quick taper is 
being handled. For long work with a slight taper 
the upper part of the table is set over to the required 
angle by means of a fine thread screw. The head- 
stock has a dead centre and driving plate, the latter 
being actuated, through speed-change gears, by a 
vertical motor. Six work speeds are available, 
selection being made by a hand wheel provided 
with a direct-reading indicator. 

The wheel head, including the motor, is capable 
of rotation round a vertical axis. It is shown as 
arranged for external grinding, when work up to 
20 in. long between the centres, and of a maximum 
diameter of 5 in. without a steady rest and 2 in. 
with it, can be handled. Internal grinding is done 
by turning the wheel head through an angle of 
180 degrees, when a spindle on the other side of 
the motor becomes available. The maximum bore 
for internal grinding is 3f in. Face grinding is 
done by turning the headstock through an angle 
of 90 degrees, while small circular saws may be 
hollow ground by turning it to very nearly this 
amount. The spindle for external grinding runs at 
2,500 r.p.m., and that for internal grinding at 
8,000 r.p.m. The method of changing from one 
|form of operation to another is stated to be very 
simple and enables the machine to be used either 
on production or in the tool room. 

Another grinding machine with hydraulic table 





This was equipped with an automatic 
internal measuring device, a photograph of which is 
reproduced in Fig. 57, page 5464 The machine 
is designed for either internal or face grinding and 
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Fie. 55. Box-Frame Mit~ting Macuine; Messrs. Fritz WERNER A.-G. 


is provided with a separate head for the latter, 
this head also being hydraulically traversed. When 
used for internal grinding, the wheel-head remains 
stationary and the table carrying the headstock 
reciprocates, the speeds obtainable varying be- 
tween 0-1 in. and 8 in. per minute. For face- 
grinding the wheel-head is swung upwards out of 
the way of the face wheel-head, which is recipro- 
cated hydraulically against the rotating work. The 
table slides on one vee and one flat-way, and the 
stroke is varied by adjustable stops. The internal 
wheel-head is carried on a bridge spanning the 
table. The hydraulic drives for both the table and 
feed wheel-head are controlled by a single lever, 
which also frees the table when it is to be adjusted 
by hand. When it is desired to stop the machine, 
the table returns automatically to its end position, 
and at the same time stops the headstock drive 
and the cooling lubricant pump. The headstock is 
driven by a separate motor through sliding gears 
and provides four speeds ranging from 48 r.p.m. to 
380 r.p.m. The spindle is hardened and ground 
and is mounted in adjustable bronze bearings. The 
gears run in an oil bath. The headstock may be 
slewed for taper grinding. Internal grinding is 
possible up to a diameter of 6 in. and a depth of 
7fin. The feed of the internal wheel may be either 
automatic and hydraulic or by hand, the former 
at rates between 0-00125 mm. to 0-005mm. The 
automatic feed ceases when the zero position has 
been reached. Interchangeable spindles are provided 
for the internal wheel. The spindle is belt-driven 
by a motor mounted on the rear side of the base, 
and also driving the pump set for the hydraulic 
traversing gear. 

_The face wheel-head may be swivelled for grinding 
either by the face or periphery of the wheel, which 
is driven by a motor with the rotor mounted directly 
on the spindle. The reciprocating movement may 
be varied between 0-2 in. and 6 in. per minute. 
Both wheels have wheel-trueing devices, that for 
the internal wheel being visible in the foreground 
of the figure. The measuring device is seen above 
this. It consists of a bell-crank lever, one end of 





which carries a diamond in contact with the bore 
of the work. Movement of the diamond is trans- | 
mitted to an indicating dial mounted at the other | 
end of the lever, by means of which the amount 


being ground off can be directly read. The diamond 
can be traversed axially along the bore so that 
parallelism may be tested. For this purpose the 
mechanism is mounted on a horizontal shaft carried 
in adjustable bearings. This shaft also acts as a 
hinge, so that the gear may be swung out of the 
way when inserting or removing the work. The 
longitudinal movement of the diamond is determined 
by dogs, and hardened bearing plates ensure its 
correct positioning. Provision is made for setting 
it to suit different bores and to prevent it being 
driven outwards radially should the bore have a 
keyway cut in it. 

The milling machine of the knee-type made by 
Messrs. Fritz Werner, and illustrated in Fig. 58, 
page 546, has both the spindle-speeds and the 
table feeds varied by change wheels, a typical 
arrangement being eight spindle speeds of from 
48 r.p.m. to 540 r.p.m., and 1] table feeds, inde- 
pendent of the spindle speeds, of from 6 m. to 
190 mm. per minute. A separate motor for the 
quick traverse of the table is mounted on the lower 
slide. The table movement is automatically dis- 
engaged by a drop worm mechanism, which cuts 
out the main driving motor before the table starts 
the quick traverse, and at the same moment stops 
the spindle by means of an electrically-operated 
brake. The spindle, and power and quick traverses 
are controlled by a common lever, while a single 
switch controls both motors. A third position of 
this switch enables the machine to be run as a 
simple milling machine, i.e., not fully automatic, 
such as for setting up a new job. An example 
illustrating the work for which this type of machine 
is well suited is that shown in the figure. A clutch 
ring, of the dog pattern, is being milled. The 
machine is started by the lever and the work is 
quickly traversed to the cutter, when the power 
feed comes into operation. When a slot has been 
cut in one side of the ring, quick traverse again 
cuts in to be followed by another feed period, and 
then a quick return, at the conclusion of which the 
clutch ring is rotated for another cut. All these 
movements are automatic, including the stoppage 
of the machine when all the slots have been cut. 

The machine shown in Fig. 59, page 546, is the last 
of Messrs. Fritz Werner’s machines we shall refer 
to. It is for milling brass and light metal parte. 





The motor has a three-pole speed change and the 
drive is transmitted through a belt and gear-box. 
Six spindle speeds may be obtained in two 
ranges of either 220 r.p.m. to 1,320 r.p.m., or 335 
r.p.m. to 2,000 r.p.m. The table feed is varied 
by change wheels, a quite satisfactory method 
where mass production is concerned. A series of 
nine rates, from 4-25 mm. to 135 mm. per minute 
may be used, or alternatively a series of eleven 
rates, from 6 mm. to 190 mm. per minute. The 
feed is automatically tripped through a drop worm 
mechanism which actuates a switch on the motor 
supply. Quick-table traverse is effected in both 
directions by the star handwheel, a stop being 
provided to prevent the work being run on to the 
cutter. The wheel is positively locked when the 
power feed is employed. The figure shows the 
machine arranged for face milling with the overarm 
drawn back, but an arbor support is provided for 
edge milling. It may be mentioned that the machine 
exhibited at Leipzig differed from the normal 
form above described, as it had a maximum table 
feed of 540 mm. per minute, and was fitted with 
a special cutter, being engaged on milling light 
metal parts. 


ELECTRICITY SUPPLY IN 
PORTSMOUTH. 


A puBLic supply of electricity in Portsmouth was 
first given in 1894, when a station containing five 
5,000-Ib. Lancashire boilers and two 200-kw. alter- 
nators, direct-coupled to slow-speed horizontal engines, 
was started up. These sets were the first direct-coupled 
alternators to be installed in a power station. From 
these machines a single-phase supply was given at 
2,000 volts, the arc lamps for street lighting being fed 
through Ferranti rectifiers, which were also the first of 
that type to be employed. The station was gradually 
extended until after the war, when the whole of the 
plant was scrapped and generation on the three-phase 
system at 6,600 volts and a frequency of 50 cycles was 
adopted. At the present time, the steam-raising 
plant consists of six 30,000-lb. and two 50,000-lb. 
boilers, while two 80,000-lb. units are being erected. 
These supply steam to one 2,500-kw., two 5,000-kw., 
and two 10,000-kw. turbo-alternators, making a total 
capacity of 32,500 kw. It may be mentioned that 
some five years ago an old dry dock was purchased by 
the Department. The entrance has been widened 
and deepened, and this is now used for the reception of 
coal barges, which are unloaded on to a conveying 
system with a capacity of 100 tons per hour. A new 
pump-house has also been installed alongside this 
dock, and these two improvements have contributed 
greatly to the economy of generation. 

The forthcoming connection of the station to the“ grid” 
has necessitated the replacement of the previously 
existing switchgear by equipment of more modern design, 
and this was formally inaugurated by the Lady Mayoress 
(Mrs. F. G. Foster), on Wednesday, April 20. This 
apparatus is installed in a new steel-framed three-storey 
building, the main switchgear being erected on the two 
lower floors, while the upper is occupied by the control 
room. It consists of 28 units of the compound-filled 
metal-clad type, each of which has a rupturing capacity 
of 500,000 kv.-a. The individual units are assembled in 
groups, so as to form two rows on each floor, ample 
space being left round them for inspection purposes. 
The "bus bars of the adjacent units are bolted together, 
and the two rows of units on each floor, and the groups 
on the two floors, are solidly connected by *bus bars 
enclosed in compound-filled iron ducts. The circuit- 
breakers are of the same general design as those 
recently described in Encineertnc.* The ‘bus bars 
on both floors are in duplicate, those on the upper 
floor being divided into two sections which can be 
connected by a *bus coupler. On the lower floor, the 
same system of division is used, but there are no "bus 
couplers. An incoming grid feeder will be connected 
to each section of main or reserve ’bus bars on this 
floor. The control room is equipped with a semi- 
circular control desk, behind which are vertical panels 
carrying the control apparatus for synchronising, and 
for the feeder circuits, together with the necessary 
instruments. Above this is a diagram of connections, 
which shows the conditions of the plant and circuits at 
any time. The whole of this installation was manu- 
factured by Messrs. The English Electric Company, 
Limited, Kingsway, London, W.C.2, to the specifica- 
tion of Mr. B. Handley, M.I.E.E., the engineer and 
manager of the Electricity Department. 

It may be added that the undertaking’s area of supply 
covers 182 square miles and, in addition to the city 
itself, comprises Gosport, Havant and the surrounding 
rural district. Supplies in bulk are also given to 








* See ENGINEERING, vol. cxxxii, page 354 (1931). 
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Chichester, Farnham, Petersfield, Midhurst and 
Bognor, and direct to a number of other districts. 
The ontput in 1931 was 43,000,000 kw.-hr., of which 
6,000,000 kw.-hr. represented the bulk supplies. This 
is an increase of 1,000 per cent. in 12 years. 





PERSONAL. 

Mr. Harry Parsons, managing director of Messrs 
The Parsons Oil Engine Company, Limited, Town Quay 
Works, Southampton, has again been elected Chairman 
of the Southampton Harbour Board. This will make the 
tenth year that Mr. Parsons has occupied this position. 

Sm Francts GoopEenovucsa to be elected vice 
president of the National Association of Trade Protection 
Societies, of which Lord Meston is president. The annual 
conference and banquet will be held on May 10. 

Messrs. Tur Stanton Ironworks Company, LIMITED, 
near Nottingham, have taken over the London ware 
house business in cast-iron pipes and specials of Messrs 
Fellowes, Williamson and Company, Limited, Seagrave- 
road, Fulham, 8.W.6. The London warehouse will con 
tinue under the management of Mr. Charles Williamson, 
and a large stock of cast-iron pipes and specials will be 
carried 

Mr. W. Etierp-Styies, Ceres House, 11-13, Penton 
ville-road, London, N.1, has resigned his position as 
managing director of Messrs. Artofex Engineering Works, 
Limited, which position he has held since the formation 
of the company in 1920. He has now commenced on 
his own account at the above address, so as to be in a 
position to develop patents for which he has filed appli- 


eatons 


Is 


CONTRACT. 


Messrs. Joun I. THornycrort anp Company, Lo 
Tep, Thornycroft House, Smith-square, London, 8.W.1, 
have received a contract from the 
for the construction of a river gunboat for service in 
China. The new vessel will be built to Admiralty design, 
but no details are yet available for publication 
tn Sea-WaTER 
of the Building 


CEMENT 
Re port 


or ALUMINOUS 
the 


BEHAVIOUR 


In our comments on 


Research Board for the year 1930, on page 495 ante, we | 


made a brief to the attack of certain mixes 
of aluminous cement in sea-water Messrs. Lafarge 
Aluminous Cement Company, Limited, Lincoln House, 


reference 


296-302, High Holborn, London, W.C.1, have requested | 


to point out that the aluminous cement referred 
to in the report is not their product. They desire to 
emphasise that Ciment Fondu is “ entirely immune to 


the disintegrating influence of sea-water.’ 


us 


Buast-Furnace Gas Heatep Coxe Ovens.—What 
is claimed to be the first battery of coke ovens to be 
heated by blast-furnace gas in this country is now in 
operation at the Scunthorpe Works of Messrs. John 
Lysaght, Limited. The new plant, which comprises 
47 Becker ovens heated by cleaned, cold blast-furnace 
gas, is now carbonising over 1,000 tons a day of washed 
As the result, the whole of the fuel 
requirements of the works are now met by the blast- 
furnace gas and the coke-oven gas, the latter being 
used in the open-hearth furnaces, soaking pits and 
reheating furnaces. The complete by-product coking 
installation was designed, erected, and put into operation 
by Messrs. The Woodall-Duckham Vertical Retort and 
Oven Construction Company (1920), Limited, Allington 
136-150, Victoria-street, London, 8.W.1. 


crushed coal 


House, 


Brirrise = ST~ANDARD SpPecrricaTion FOR Rariway 
Sr@naLuine Aprparatus.—The first of a series of specifica 
tions relating to railway-signalling apparatus has been 
issued by the British Standards Institution. This speci 
cation, designated No. 442—1932, deals with terminals 
employed on electrical signalling apparatus. It has been 
found possible to restrict the number of sizes of terminals 
to two, thereby greatly simplifying the work of the 
linesman in making adjustments on site. A _ special 
design of termina’ has been standardised with a view to 
facilitating the attachment and removal of wires from 
terminals in awkward positions. The dimensions and 
the standard assembly of the various component parts 
are also specified. Copies of the specification may be 
obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1, price 
20. 2d., post free 
ADVISORY 
Advisory Committee 


Import DvuTrIes 


Duties 


APPLICATIONS TO THE 
Com™rtrree.-—-The Import 
inform us that applications either in relation to addi- 
tional duties or to the Free List, should be made, 
far as possible, by representative bodies of the industries 
concerned. The Committee does not propose to proceed 
by formal hearings, as « rule, consequently, applicants 
should submit their case fully in writing and the Com 
mittee will call for such supplementary statements, oral 
or written, as may be required. The Committee will, 
from time to time, give notice of cases in which they are 
considering the question of the imposition or modification 
of additional duties, or of variations of the Free List. 
Incidentally, applications for the addition to the Free 
List of citrate of lime, emery stone or ore in the unground 
condition, mercury, and argol and other crude tartrates, 
are under consideration. Any representations con- 
cerning these applications should be addressed, in 
writing, to the secretary of the Committee, Caxton House 
(West Block), Tothill-street, London, 8.W.1, not later 
than May 14 


as 


British Admiralty 
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TENDER. 


We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
| of the undermentioned tender, the closing date of which 
|is given. Further details may be obtained on application 
|to the Department, the reference number appended 
being quoted in all communications. 
Steam Jointing.—The supply and delivery of high- 
pressure steam jointing required during the year ending 
| December 31, 1933. The Stores Department, South 
African Railways and Harbours Administration, Johan- 
(Ref. No. A.X. 11,342.) 


| 
| 
| 


nesburg, June 27. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve 
land pig iron branch of trade alter very slowly, but the 
slight change noticeable is for the better. Output is 
not excessive and stocks are light. Second hands ar 
| not in a position to put through business of moment. 
}as demand from overseas is still small, and terms of 
contract with ironmasters prohibit merchant sales to 
the principal home consumers. Both makers and second 
| hands report occasional small sales to the Continent 
| By granting substantial price concessions, producers 
| continue to retain a fair share of the Scottish trade, 
| notwithstanding keen competition of sellers of other 
}irons. Sales of Indian iron to Scotland are stated to 
| have been made at prices little above half the cost of 
| production. The iron is imported free of duty. A certain 
uantity of Midland pig continues to go to firms beyond 
the Tweed. For sales other than to Scotland, the follow- 
| ing fixed minimum figures are firmly adhered to: No. | 
| Cleveland, 6ls.; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
| 578. 6d.; and No. 4 forge, 57s. 


Hematite.—The gradual improvement in demand for 
East Coast hematite pig is almost entirely on hom 
account, while the expansion is as yet small and insuffi- 
cient to absorb fully the limited output, makers incline to 
the belief that requirements will shortly increase to an 
extent that will favourably affect the statistical position 
by necessitating withdrawals from the embarrassingly 
large stocks. Makers are unlikely to increase production 
by re-kindling idle plant until accumulations of the 
blast-furnaces have been considerably reduced. Local 
consumption promises to be on an improved scale, and 
further sales to Sheffield and to the Midlands seem not 
unlikely. Merchants have not much hematite on hand, 
and are not disposed greatly to undersell producers 
Ordinary qualities are fully 63s. 6d, and No. | is at a 
premium of 6d. 


| 


Foreign Ore.—There seems no likelihood of early 
resumption of business in foreign ore. Consumers have 
large quantities stored, and heavy contracts made. The 
nominal price of best rubio is 15s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—-Durham blast-furnace coke con- 
tinues plentiful and slow of sale. Good average qualities 
}are put at 15s. 9d., delivered to works in this area, 
but local users have ample supplies of their own makes 
and are consequently off the market. 


Manufactured Iron and Steel.—There is rather more 
business in one or two branches of semi-finished and 
finished iron and steel, but in nearly all departments 
orders are still greatly needed, although extensive buying 
cannot be looked for until the heavy stocks of Conti- 
nental commodities—much of which were rushed in 
just before the import tariffs were increased—have been 
substantially reduced. Common iron bars are 91. 15s. ; 
best bars, 10/. 5s.; double best bars, 10/7. 15s.; treble 
best bars, 11/. 5s.; packing (parallel), 8/.; packing 
(tapered), 10/.; steel billets (soft), 51.108. ; steel billets 
(medium), 61. 12s. 6d.; steel billets (hard), 71. 2s. 6d. ; 
iron and steel rivets, 111. 5s.; steel ship plates, 81. 15s. ; 
steel angles, 8/. 7s. 6d.; steel joists, 8/. 15s.; heavy 
sections of steel rails, 8/. 10s. for parcels of 500 tons and 
and 9. for smaller lots; fish plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 81. 10s.; and galvanised 
corrugated sheets (No. 24 gauge), 101. 

Scrap.—Some kind of serap are in moderate demand. 
Sellers expect to do a fair amount of business in heavy 
steel, the price of which is in the neighbourhood of 36s 
Borings are 26s.; turnings, 3ls. to 32s. 6d.; light cast 
iron, 358.; heavy cast iron, 38s.; and machinery 
metal, 40s. 

Imports of Iron and Steel._—Imports of iron and steel to 
| the Tees last month from foreign ports and coastwise 
totalled 12,572 tons. compared with 5,071 tons in March, 
11,669 tons in April last year, and 6,434 tons in the pre- 
| war April of 1914. The pig iron imported in the pre 
war April amounted to only 52 tons, whereas last month's 
unloadings of that commodity reached 1,584 tons, and 
the quantity unshipped in March this year amounted 
to 2,237 tons. 

Shipments of Iron and Steel.—April shipments of iron 
and steel from the Tees were the largest of any month 
| this year, totalling 45,818 tons, comprising 15,927 tons of 
pig iron, 2,213 tons of manufactured iron, and 27,678 
Of the pig iron cleared, 5,023 tons went 
overseas, and 10,904 tons went coastwise. Of the manu- 
factured iron loaded, 240 tons went abroad, and 1,973 
tons coastwise, and of the steel shipped, 16,847 tons 
went to foreign destinations, and 10,831 tons coastwise. 
The chief receivers of pig iron were: Scotland, 6,297 tons ; 
Denmark, 2,314 tons; Wales, 1,000 tons; and Italy. 
800 tons. Principal customers for steel were: Union of 
South Africa, 2.750 tons; Portuguese East Africa. 
2,641 tons: India, 2,266 tons; Canada, 1,469 tons 
and Russia, 1,139 tons. 


| tons of steel. 


INSTITUTION OF ELEecTRICAL ENGINEERS.—-We gave. 
on page 511 ante, brief particulars of the summer meeting 
of the Institution of Electrical Engineers, which is to be 
held in Yorkshire from May 30 to June 3. We have 
now been informed that it has been found possible to 
arrange to accept entries for single days from members 
of the North Midland Centre and the Sheffield Sub- 
Centre, at a charge of one guinea per day, inclusive of 

the evening function. Members wishing to attend the 

| evening functions only can do so on payment of a sub- 
| seription of 5s. per head per day. Applications should 
| be made to the Secretary of the Institution, Savoy-place, 
| Victoria-embankment, London, W.C.2. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Despite repeated forecasts of better 
times, conditions continue to be disappointing, and, in 
several quarters, give rise to anxiety. The upward ten- 
dency in employment finds little reflection in the heavy 
steel and engineering trades, where idle capacity represents, 
despite the most stringent economies, an exceptionally 
heavy burden in costs. No immediate reflection is shown 
of the imposition of the new tariffs. Stocks at consumers 
works are not heavy, but some time must ela: before 
producers can gauge the benefit of the duties. Bulk steel 
manufacture badly needs a fillip. Steel-making furnaces 
could comfortably account for double or treble their 
current output, while rolling mills, forges, and foundries 
in the heavy branches are considered to be doing well 
if they can afford an average output of three days a 
week. Quotations, which are more or less stationary 
subject to selling pressure in individual sections, are as 
follows: Hard basic billets, 7/. 17s. 6d. ; soft basic billets, 
6l. 7s. 6d.; West Coast hematites, 86*.; East Coast hema- 
tites, 84s. 6d. ; Lincolnshire and Derbyshire No. 3 foundry 
iron, each, 63s. 6d.; Lincolnshire and Derbyshire forge 
iron, each, 598. 6d.; bars 101.; and sheets 11. While 
steel continues to oust timber—much of the latter 
imported—in several departments of the heavy engineer- 
ing industries, slackness is a common feature, especially 
in the older branches. The paucity of armament work is 
accentuated by the scarcity of orders in railway steel 
and stores. Home railways, which are supplying an 
unprecedented share of their own requirements, are buying 
sparingly, while the overseas demand for axles, wheels, 
and tyres is decidedly depressed. A bright feature is 
the growing disposition to order a greater proportion of 
steel for carriage and wagon construction. © home 
demand for ship steel has dwindled to a distressingly 
small scale. The national electricity scheme has found 
valuable work for constructional engineers, while auto- 
mobile engineers continue good customers of Sheffield 
firms. Fortunately, depression is somewhat offset by 
the steady e ion in stainless steel and manufactures 
therefrom. e cutlery, chemical, aircraft, food- 
distributing, and high-class implement trades are all 
prominent users. In the lighter sections an improve- 
ment is shown in the foreign demand for farm tools, saws, 
files, picks, and shovels. Other active lines are those 
devoted to the production of magnet steel and finished 
magnets, cold rolled strip, machine cutters, and wood- 
workers’ tools. 

South Yorkshire Coal Trade.—Current business has 
few outstanding features. Limitation of supplies owing 
to quota restrictions is responsible for an artificial tighten- 
ing of prices in certain directions, but in a general sense the 
quantities available are ample for requirements. Busi- 
ness in high-grade housecoal has fallen away, but second- 
ary sorts are attracting increased attention. A fair 
tonnage of industrial fuel is going inland under contract. 
Washed doubles and singles are good media, and more 
attention is being i to coking slacks. There is keen 
competition for the comparatively small amount of 
export business in circulation. The arrangement of 
forward contracts moves slowly. Quotations : 
branch handpicked, 26s. 6d. to 27s. 6d.; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 19s. 
to 20s. 6d. ; screened housecoal, 188. to 198. 6d. ; screened 
nuts, 17s. to 18s.; Yorkshire hards, 16s. to 18s.; Derby- 
shire hards, 16s. to 18s. ; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. tc 8s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—There is still little ground for 
optimism for the immediate future in the heavy industries 
of the North-Western area, and, at present, there is no 
great hope that the tariff changes will be able to bring 
about any change in the position locally. In so far as 
the iron trade is concerned, leading members are by no 
means certain that ad valorem duties alone will serve 
to keep Continental makers out of the home market. 
Members of the West Coast Ironmasters’ Association, 
who are stated to have under contemplation measures 
to bring to the notice of the Government the urgent need 
for reducing existing foreign competition, point out that 
duties, to be effective, must be accompanied by anti- 
dumping provisions, as foreign rivals seem determined to 
sell in this country at almost any price. Meanwhile the 
recent slight improvement in forward buying in the 
foundry-iron section has fallen off, and most other 
sections are experiencing acute depression. A few firms 
making light castings are moderately placed, but in the 
steel trade the demand is still of the hand-to-mouth 
order. In the Workington neighbourhood prospects 
in the steel trade are a shade more hopeful, but the 
orders for home rails, billets and bars actually in hand, 
only ensure four weeks’ work. 

Some Recent Contracts—Almost without exception, 
orders placed of late have been of small dimensions. 
Messrs. Robinson and Kershaw, Trafford Park, Man- 
chester, have secured a contract from the Manchester 
Education Committee for the supply of steelwork for 
school extensions. F rmore, the Electricity Com- 
mittee of the same authority has placed an order with 
Messrs. Metropolitan-Vickers lectrical Company, 
Limited, Trafford Park, for voltage variation equipment. 
Again, Messrs. The Staveley Coal and Iron Company, 
Limited, are to supply 6-in. spun-iron pipes, and ‘ 
Cochrane and Company, Limited, 18-in. steel pi to 
the requirements of the Manchester Corporation Water- 
works Department. At Carlisle, Messrs. Cowans, Sheldon 
and Company, Limited, have booked an order for the 
Indian Stores Department for two 30-ton steam break- 
down cranes at a cost of 6,3671., and among recent 


contracts placed with Messrs. Leyland Motors, Limited, 
Leyland, near Preston, is one for motor vehicles for a 
well-known Bolton brewery firm. 

New Works,—A new industry the nature of which 

has not yet been disclosed, is to be established at Stoke, 
where a firm has, it is understood, entered into an 
arrangement to take over the extensive former engineering 
works of Messrs. Kerr, Stuart and Company, Limited. 
_ Labour Di. —There is still no sign of a settlement 
in the strike of 200 operatives at the works of three 
Atherton nut and bolt manufacturing firms. The strike 
commenced on April 1, and there is a danger that 
additional employees may become affected. 


NOTES FROM THE NORTH. 


ae Guascow, Wednesday. 
Scottish Steel Trade——No improvement can yet be 
reported in the Scottish steel trade, nor are the new 
import duties likely to have much effect meantime, as 
the world-wide depression still prevails. Some better- 
ment, however, is expected, and every endeavour is 
being made to reap the benefits which the new conditions 
offer. Producers of heavy steel are far from busy, and 
not only is the present demand very poor, but inquiries 
are not satisfactory. In the black steel sheet trade 
& quiet tone is very general, and there is the t 
of prices being raised on account of the new tariff duties 
on the necessary raw material imported from the Con- 
tinent. The business on hand is only moderate, and 
conditions at the moment are a trifle uncertain. The 
following may be taken as the current market quota- 
tions :—Boiler plates, 91. per ton; ship plates, 8. 15s. 
r ton; sections, 8l. 7s. 6d. per ton; black steel sheets, 
in., 71. 158. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. per ton all delivered at Glasgow 
stations. 








Malleable-Iron Trade.—No change of any kind has 
taken place in the malleable-iron trade of the West of 
Scotland during the past week, and the outlook is not 
very promising. The re-rollers of steel bars are finding 
thi rather difficult at present, owing to the new 

iff rates on their raw material. They have stiffened 
up their prices, but buyers are very reluctant to place 
business on the higher levels. Current prices are as 
follows :—‘‘ Crown’ bars, 9/. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 6/. 10s. per ton for home delivery and 61. 78. 6d. 
per ton for export. 

Scottish Pig-Iron Trade.—Movement in Scottish pig- 
iron continues on very small lines, and all demands are 
easily met, stocks being ample for all requirements. 
The number of furnaces in blast remains at six. The 
following are to-day’s market prices :—Hematite, 
68s. 6d. per ton, delivered at the steel works; found 
iron, No. 1, 728. per ton, and No. 3, 698. 6d. per ton, bo 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 30, amounted to 525 tons. 
Of that total, 187 tons went overseas and 338 tons 
coastwise. During the corresponding week of last year 
no shipments were made. 

Scottish Shipbuilding—The shipbuilding trade in 
Scotland is still at a very low ebb, but in no respect is 
this area any worse off than other shipbuilding districts. 
That is no consolation to the local builders, however, 
but only emphasises the fact that owners are not placing 
orders anywhere for new tonnage. In that respect the 
pst month has been very barren, as only three orders 
were reported, viz., 2 for Aberdeen firms and 1 for 
Leith. addition to these a few contracts were placed 
for small craft, motor launches and fishing boats of 
small tonnage. The output for the month of April 
consisted of three vessels, two on the Clyde, amounting 
to 5,723 tons, and one on the Tay, amounting to 720 tons. 
The Clyde total is one of the poorest on record for the 
month of April, and only brings the year’s figures u 
to eight vessels, with a total of 14,360 tons, which fal! 
very far short of the average output. There are no 
indications of any improvement making its appearance 
yet, and the inquiry is not very hopeful. 








ACCELERATION OF GREAT WESTERN Rarway SERVICES. 
—From July 18 next, when the summer service is intro- 
duced, the Great Western Railway Company will effect 
accelerations on a number of existing services. Among 
these may be mentioned a saving of 120 minutes on the 
journey time of an afternoon train from Penzance to 

‘addington. This will leave Penzance at 1.30 p.m., 
instead of 12.55 and will arrive at Paddington at 9.0 p.m., 
instead of 10.25 p.m. 





Testing Work For THE Burtpine InpustTRY.—In 
recent years there has been a growing demand on the 
Building Research Station of the Department of Scientific 
and Industrial Research for tests and reports on building 
materials and forms of construction. In order to enable 
the Station to cope with these requests, a panel of 
approved testing laboratories is being established to act 
in association with the Station. e essence of the 
scheme is to put the Station in the position to have teste 
carried out at laboratories on the panel and then to 
incorporate the results in Government reports or certifi- 
cates issued by the Station. The bulk of the tests will 
probably be mechanical or physical; of the chemical 
teste, most will probably be simple analyses. Applica- 
tions are invi from testing laboratories wishing to 
Laermer me in the scheme. Further particulars and forms 
of application may be obtained from the Director, Building 





Research Station, Garston, Herts. 





NOTICES OF MEETINGS. 





Rartway Civs.—To-night, 7.30 p.m., 57, Fetter-lane, 
E.C.4. “ G.N.R., Ireland,” by Mr. C. R. G. Stuart. 

Royat Instrrution.—To-night, 8.30 p.m., Albemarle- 
street, W.1. Conversazione. Monday, May 9, 5 p.m. 
General Meeting. Friday, May 13, 9 p.m. “ Broad- 
casting,”’ by Sir J. C. W. Reith. 

Instrrute oF BrrtmsaH FounpryMeNn.—Lancashire 
Branch : Saturday, May 7, 4 p.m., =e Technology, 
Manchester. “Some Aspects of Oil-Engine Foundry 
Practice,”’ by Mr. H. E. Beardshaw. 

InstiTuTION oF Execrrican Enarmveers.—London 
Students’ Section: Monday, May 9, 6.15 p.m., Victoria- 
embankment, W.C.2. Annual General Meeting. South 
Midland Students’ Section: Tuesday, May 10, 7 p.m., 
The University, Birmingham. Annual General Meeting. 
““Modern Developments in Protective Gear for Three- 
Phase Lines and Feeders,” by Mr. D. J. Pearce. 

InstrTuTION oF Sanrrary ENGrINEERS.—Monday, 
4 9, 7 p.m., A wee _. Westminster, “4 
“Some Aspects of Central Heating Systems,’ by 4 
W. E. Fretwell. 

Instrrution oF Crvi. Exorvgers.—Tuesday, May 10, 
6 p.m., Great George-street, 8.W.1. Annual General 
Meeting. 


InstITUTE oF FuEL.—Wednesday, May 11, 6 p.m., 
Burlington House, Piccadilly, W.1. “The Artificial 
Formation of Bituminous Coal and Mineral Oil Hydro- 
carbons,” by Prof. Dr. E. Berl. 

InstrruTe or Mretaus.—Wednesday, May 11, 8 = 
Institution of Mechanical Engineers, Storey’s-gate, S.W.1. 
Annual May Lecture. “ Plastic formation of 
Metals,” by Prof. F. Kérber. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Messrs. T. Beynon and Company, 
Limited, of Cardiff have again submitted the lowest 
tenders for the tian State Railway coal contract, 
but whether they will secure the business remains to be 
seen. In December last the company offered to supply 
140,000 tons c.i.f., and 35,000 tons f.o.b. at the lowest 
prices, but a contract for 90,000 t-ns c.i.f, was awarded 
to Messrs. The Maris Export and Trading Company, 
Limited, and for 30,000 tons f.o.b. to Messrs. Gueret, 
Llewellyn and Merrett, Limited, at higher prices than 
those quoted by Messrs. Beynon for different quality coals. 
The present tenders are for 180,000 tons delivered c.i.f. 
Alexandria between June and September, and for 60,000 
tons f.o.b. shipped between June and September. Messrs. 
Beynon offer the present c.i.f. quantity at 8d. per ton 
below the price quoted in December last, and the f.o.b. 
quantity at 17s. 11d., or 4d. above the figure indicated 
in December. The business will be welcome t. South 
Wales as conditions at present are so quiet, that, despite 
many idle collieries, pits are compelled to effect numerous 
temporary stoppages because of the lack of demand and 
impossibility of clearing trucks. Except that some 
special brands of dry large and dry nuts, representing 
a negligible proportion of the output of the coalfield, 
are in short supply and able to command a premium on 
the schedule prices, large, small and sized coals of all 
descriptions are in abundance and freely obtainable at 
the schedule prices. 

Laid-Up Ships Moving.—With the opening of the Baltic 
and White Sea trades a number of vessels which have been 
laid up for some considerable time have been re-commis- 
pre some to carry out charters to the Soviet Govern- 
ment, and others in the hope of securing business in other 
trades. Four Cardiff vessels, the Llantwit Major, Margam 
Abbey, Lianthony Abbey and Neath Abbey, which have 
been chartered to the Russians, have left Cardiff for 
U.K. and Continental ports to load cargoes for Russia, 
after which they will rot ng timber for various destinations, 

April 1, there were 25 vessels of 30,000 net tons laid 
up at Cardiff and Penarth, which number has since been 
reduced to 19 of 25,000 net tons. 


Low-Priced Tonnage.—The Cardiff 22-year old steamer 

Lundy Light, 6,125 tons d.w., has been sold to Esthonia 

as she lies at Bideford for just over 3,0001., or less 

than 10s. a ton. The vessel, which has been laid up 

since February of last year, is owned by Messrs. The 

Bristol Channel Steamers, Limited, Cardiff, and was 

Messrs. J. L. Thompson and Sons, Limited, 

i Messrs. G. Clark, Limited, and launched at 
Sunder! in May, 1909. 


Iron and Steel—Exports of iron and steel goods last 
week amounted to 9,013 tons, compared with 17,699 tons 
in the preceding six days. Shipments of tinplates and 
terneplates fell from 14,121 tons to 5,393 tons, and of 

vanised sheets from 2,123 tons to 912 tons, but of 

-plates'and black-sheets were increased from 1,062 
tons to 2,459 tons, and of other iron and steel goods from 
393 tons to 1,149 tons. 








Brurrisa Propvocrion or Pic-Iron and STEEL.— 
The monthly memorandum issued by the National 
Federation of Iron and Steel Manufacturers, Caxton 
House, Tothill-street, London, 8.W.1, shows that there 
were 72 blast furnaces in operation at the end of . 
an increase of one since the beginning of the month. 
The production of pig-iron during March amounted to 
335,600 tons, compared with 323,600 tons in February, 
and 357,100 tons in March, 1931. The March output 
of steel ingots and castings totalled 462,800 tons, 

ainst 480,600 tons in February, and 500,100 tons in 

arch, 1931. 
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35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to | 

the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this | 
Journal and any other publications bearing | 
somewhat similar titles. 
TELEGRAPHIO ¢ ENGINEERING,” LESQUARE, | 
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TeLerHone Noumper—TEMPLE BAR 3663 

(2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, | 
at the following rates, for twelve months (or for six | 
or three months, pro rata), payable in advance :— 
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For Canada— 
Thin paper copies . £218 6 
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guaranteed. 
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INDUSTRIAL CARTELS. 

INDUSTRIALISTS have paid increasing attention 
during the post-war period to the wastetul results 
of unregulate | competition in the business world, 
and perhaps one of the most distinctive features of 
this period has been, and still is, the attempt 
which has been, and is being, made through the 
adoption of co-operative policies to eliminate the 
economic waste involved in free competition. The 
extent to which such policies have been applied 
differs very considerably in different industries but, 
broadly speaking, the primary aim is invariably the 
same, namely, the attainment of some measure of 
conscious control over economic forces. The 
advocates of this movement welcome the tendency 
towards large-scale industrial co-operation primarily 
on the grounds that, while a certain amount of 
competition is healthy and beneficial, yet cut- 
throat competition (which, it may be noted, has 
reached a degree of unparalleled intensity in many 
industries during the present world economic slump) 
has disastrous effects in both the national and 
international spheres, since producers, in an 
endeavour to out-bid one another, force down prices 
to a level which, while temporarily advantageous to 
consumers, involves in effect the dissipation of 
capital assets. 

It is claimed that, as a general rule, there are 
large areas of economic activity in which producers 
can adopt co-operative policies to the permanent 
benefit, not only of themselves, but also of the 
community as a whole; moreover, industrial 
cartels and agreements enable a more rational 
allocation to be made of a given volume of trade 
and, by adjusting output to the current level of 
demand, facilitate the establishment of an industry 
on a stable basis, independent to a large extent of 
the fluctuations resulting from uncontrolled competi- 
tion. 

Before proceeding to examine the measure of 
truth underlying these claims, and the advantages 
and disadvantages of the merger movement in 
industry, it is pertinent to point out that there are 











two distinct, though in many ways correlated, 
phases of this movement. First of all there is the 
complete amalgamation of previously competing 
units into large industrial combines or trusts, the 
advantages from which may be briefly summed up 
as the economies made possible by large-scale 
production, buying and selling, the elimination of 
unnecessary competitive expenditure such as 
excessive advertising, the concentration of adminis- 
tration, and so on. Two of the main factors 
limiting the growth of these combines are the 
difficulty of discovering men of the necessary 
calibre to manage them on an efficient basis ; and 
the difficulty of formulating satisfactory costing 
schemes to enable stringent control over finance 
to be effected. 

The second phase of the merger movement in 
industry, closely dependent on, and fostered to 
an appreciable degree by the growth of trusts, is 
the tendency for industrial agreements to be con- 
cluded either between individual combines in any 
one country, or between different national groups. 
The scope and functions of these agreements differ 
according to the motives lying behind them. It 
has already been indicated that where technical 
economies are the primary consideration, the most 
usual method adopted is complete trustification. 
Where financial motives predominate a frequent 
form of association is that of the holding company, 
which, while exercising strict control over all 
financial matters, does not interfere with the actual 
administration, production or distribution problems 
of the associated companies. 

Perhaps the type of industrial association which 
attracts most public attention, however, is that 
which aims at the exercise of some measure of 
control over distribution, in other words the type 
of association which usually passes under the title 
of a cartel. As is the case with other types of 
industrial agreements, cartels do not operate in 
a uniform manner but, as a general rule, their 
functions include any or all of the following: the 
adjustment of production of the constituent groups 
to the prevailing market demand in accordance 
with a previously-agreed scale of quotas; the 
allocation of markets among different members, 
frequently influenced by questions of geographical 
propinquity ; and the maintenance of remunerative 
price levels for the products covered by the agree- 
ment, the usual practice being an undertaking by 
the members not to quote below certain fixed 
minimum prices. 

In view of the tremendous potentialities for good 
and evil of these cartels, affecting as they do the 
welfare of substantial portions of the community or 
communities concerned, any objective study of the 
issues involved in their operations is of vital interest, 
and therefore the report recently submitted to the 
Economic Committee of the League of Nations by 
a group of industrial experts is worthy of serious 
consideration. This report, which deals with the 
economic aspects of international industrial agree- 
ments, is intended to add a new contribution to the 
information available on such agreements and, 
at the same time, to make known the personal 
opinions which the authors have derived from 
technical experience of the questions at issue. 
Such experience is of considerable weight in view of 
the fact that the report is signed by the following 
well-known European industrialists (the British 
representative, Sir Harry McGowan, chairman of 
Imperial Chemical Industries, Limited, being 
prevented by other duties from collaborating) : 
Mr. A. St. Benni (Italy), Mr. Chammers (Germany), 
Mr. L. Marlio (France), Mr. A. Meyer (Luxembourg). 

In this report “cartels” are defined as being 
associations of independent undertakings in the 
same or similar branches of industry, established 
with a view to improving conditions of production 
and sale; they are called syndicates, or comptoirs, 
where they have set up a common sales organisation. 
The concentration of all business transacted reaches 
its highest point when a joint organisation is estab- 
lished in the form of an independent company— 
that is, a company having, at any rate, an indepen- 
dent legal existence—which sells the entire output of 
a cartel for the joint account of all the members. 
The practice of some cartels belonging to this latter 
category is not absolutely to forbid production 





ENGINEERING. 


[May 6, 1932. 





548 


in excess of the allotted quota, but to impose 
heavy penalties on such excess output, which are 
paid by the concerns in question into a common 
fund to be distributed as compensation to other 
members of the cartel who have produced less. than 
their quota. In addition to their primary functions 
of fixing prices and quotas, cartels may, and in fact 
do, undertake useful subsidiary activities, such as 
the collection and distribution of economic or 
statistical information, the interchange of experience 
between members, and the formation of joint 
institutions for research or propaganda campaigns. 


In a similar manner, such matters as the standardi- | 


sation and grading of goods can frequently be 
dealt with in an appropriate manner by cartels. 
One of these questions which is becoming increasingly 
important at the present time in certain countries, 
and particularly in Germany, involves the estab- 
lishment of common standards for the calculation 
of cost prices, which are particularly suited to 
industries where the goods are of a distinctively 
industrial character. 

The report submitted to the Economic Committee 
of the League of Nations by the above-mentioned 
industrial experts declares quite definitely that 
international industrial cartels, particularly when 
they are of long duration, are to be welcomed, 
since their interests coincide with the general 
interest of the community. They constitute an 
important attempt to remedy certain disadvantages 
in the present economic system, but they do not 
apply to all products, and, while they undoubtedly 
do in many cases operate in such a way as to mitigate 
the worse effects of economic fluctuations, it is not 
in their power to abolish them entirely. It 
admitted that, like every other human institution, 
international industrial agreements are liable to 
error, and even abuse, but it is claimed that in this 


ls 


case experience goes to show that cartels pay very | 


quickly for any mistaken policy. In this connec 
tion it is interesting to note the experience of the 
International Copper Cartel, which, in the 1929 
boom, attempted to push up basic prices from 
12 cents to 24 cents per lb., and then to maintain 
them artificially at 18 cents. The result was that 
mines, which had been idle for years and 
which were not members of the cartel, 
operations, with the result that production was 
increased out of all reason. At the time, 
consumption was reduced to an extent even greater 
than the general economic crisis warranted owing 
to the substitution of various other commodities for 
copper. This led toa collapse in the price of copper, 
and producers have been very hard hit 


many 
recommenced 


same 


As regards the relation between industrial agree- | 


ments and the State, it rests with each country to 
enforce legislation empowering it to prevent abuses 
on the part of cartels and similar associations. The 


experts consider, however, that international control | 


of international industrial combines is impossible 
both from the economic and political points of view, 
and few will be found to dispute this contention. 
It is further stated that, both from the national and 
international standpoint, suitable publicity, fairly 
conducted, would go far to satisfy public opinion 
that there is nothing mysterious about such combi- 
nations, and that they do not imply any operations 
against the publ interest 

Cartels do not eliminate competition as a general 
rule ; their effect is only to restrict it. 
the experts’ report such a restriction of competition 


is not to be regretted, since although competition is | 


a good thing when it gives rise to research and 
progress in technical or commercial spheres, it is 
inimical whey it leads to the destruction of capital 
representing savings weumulated with great diffi- 
culty 
ment of interpationa, 
the worst economic crisis in modern history 
undoubtedly true, but these agreements did 
create the crisis; on the contrary, it was 
gravity of the crisis which intensified the movement 
for agreements designed to mitigate conse- 
quences, Finally, these industrial experts consider 
that contacts of long duration, between the men and 
the material interests of the different countries, 
constitute from the standpoint of the economic and 


agreements 
IN 


its 


According to | 


The statement that the present develop- | 
coincides with | 


not | 


the | 








| BRITISH TRADE WITH BRAZIL. 


| Uwrm the end of the nineteenth century the 
| importers of manufactured goods and coal in Brazil 
lalmost invariably looked to British producers to 
|supply their needs. The United Kingdom then 
| held what was practically a monopoly of the markets, 
land even until the outbreak of the European War 
lany commercial transactions between the great 
| South American republic and foreign countries were 
linvariably conducted through London. While 
| British trade continued to increase in the first few 
| years of this century, it did not do so at the same 
|rate as the total demand. Other countries, par- 
| ticularly Germany, then fought hard to obtain a 
| footing in the valuable markets. As a result, after 
| holding an almost complete monopoly of Brazilian 
| trade for nearly a century, and at the beginning of 
| 1900 still supplying 80 per cent. of the total of the 
| foreign goods bought by Brazil, the United Kingdom 
|was only able to account for 37 per cent. of the 
| trade for the year 1913. When war broke out in 
Europe, Germany was considered in Brazil as the 
second most important industrial country in the 
world. This position was attained through the 
grant of extended credit facilities, the sending of 
goods on commission, and the greater use of well- 
qualified representatives. Other factors than those 
of mere business methods contributed largely to 
the success of the German traders, not the least of 
which was the domination of the Brazilian export 
market. Brazilian coffee was mainly consumed in 
Central Europe. Her rubber, though principally 
| shipped to New York and London, was despatched 
|from Para by German firms, who bought it in the 
| interior, while leather and the other smaller products 
| were all sold to Germany. Naturally this control 
|of the export markets helped largely towards the 
| creation of a demand for German manufactures. 
Since the termination of hostilities Brazil has 
passed through experiences similar to those of 
almost every other trading community, but the 
succession of financial and commercial disasters of 
the last two vears have not caused her such acute 
trouble as has commonly been the case elsewhere. 
| Coffee, on which the republic largely depends for 
| its economic stability, has fallen in price, and the 
|}market has been overstocked. This, fortunately 
|for Brazil, was accompanied by a low exchange, 
| which stimulated exports of all kinds and reduced 
| the imports of the territory toa minimum. The net 
| effect was an improvement in the balance of the 
|international trade account, and the increase of 
unemployment, which threatened to become serious 
}eighteen months ago, was checked. The position 
regarding trade may be appreciated from the fact 
| that in the first six months of 1931 the exports of 
Brazil had fallen to 27,000,000/., as compared with 
38,000,000/. for the corresponding period of the 
previous year. Imports dropped to an even greater 
extent, for they fell from 30,000,000/. to 16,000,0001. 
in the same intervals. More coffee was exported, 
actually to the extent of 2,000,000 bags, but the 
return showed a diminution in value of 5,000,0001. 
At the same time, public finance was becoming so 
difficult that Sir Otto Niemeyer was invited to 
| report to the Government on the means available 
for sound reconstruction. After a close study of 
| the system of finance, undertaken with the collabo- 
ration of responsible officials and bankers, Sir Otto 
put forward suggestions, which he considered essen- 
tial to secure budget equilibrium, the stabilisation 
of the exchange, and the limitation of foreign 
borrowing. One ot the most important proposals 
| he submitted was the establishment of a Central 
Reserve Bank. Another outstanding feature of 
Sir Otto’s report is his exposure of the affairs of 
many Government trading departments. The 
general postal facilities, the telegraph system and 
the railways are all shown to be run at great loss, 
in spite of the fact that the accounts include no 
allowances for interest on capital invested, depre- 
| ciation, or, indeed, for certain fixed charges. Though 
| the need for reorganisation is obvious, it is open 
| to question whether the suggestion will be adopted 
| that these services should be granted an indepen- 
|dent autonomous administration, with full powers 
}and entirely free from political control. Sir Otto 





political stability of the nations a valuable guarantee | repeated the views of the earlier Montagu Mission 


which the League of Nations cannot ignore. 


by making the recommendation that the Govern- 





ment participation in the shipping industry is very 
undesirable. With the details of the involved 
financial provisions we are not immediately con- 
cerned, but we note the emphasis of the necessity 
for the development of a variety of export resources, 
to avoid the difficulties resulting from over. 
dependence upon coffee. 

To traders and producers the present position of 
the Brazilian markets is of vital importance, and 
the tendencies are of significance in the determina- 
tion of policy with regard to their future actions. A 
recently published report by Mr. J. Garnett Lomax, 
commercial secretary to His Majesty’s Embassy at 
Rio de Janeiro, on Economic Conditions in Brazil, 
December, 1931,* provides this information and 
much relative matter that is worthy of attention. 
The trade returns for the last complete calendar 
year available, 1930, show that out of a total 
importation by Brazil of 53,618,5111., Great Britain 
only supplied goods to the value of 10,405,054l. 
Reductions in total trade occurred in the following 
year, as far as can be judged from the published 
figures. Naturally enough, imports have been 
reduced to a minimum owing to the effect of the 
low exchange, lack of purchasing capacity, and 
high duties. This resulted in the starving of markets 
for necessary imports and the reduction of all stocks. 
Unless something very unexpected happens, there- 
fore, the present year must show a gradual improve- 
ment in demand and the revival, though slowly, of 
international trade. 

While natural tendencies were all operative in 
causing a reduction in importation, the Government 
of Brazil indulged in the passing of legislation of an 
experimental character to ensure the development of 
home production by artificial means. A decree 
was passed for the compulsory admixture of 10 per 
cent. of nationally produced alcohol with all imported 
petrol. The proportion was later reduced to 5 per 
cent. Many difficulties were encountered in putting 
this decree into force, not the least of which was that 
of making a usable mixture of petrol and ordinary 
alcohol, because of the moisture contained in the 
latter. Another trouble was the fixing of a price for 
the national alcohol, and the provision of a supply 
of unvarying characteristics. As these matters are 
still awaiting solution, the mixed fuel is not generally 
available. Imported coal was also the subject of 
a similar degree. It had to be mixed with 10 per 
cent. of native coal, or be subjected to an addition 
of 30 per cent. in duties. This interference with 
the free usé of fuel is remarkable, as it constitutes 
an attempt to find a market by artificial means for 
fuel that would be readily saleable if it could be 
made to serve efficiently and economically, as a 
combustible. One clause in the coal law deserves 
emphasis. It is the very sound provision that the 
importation of plant and machinery for the use of 
national coal is granted freedom from duties. A 
further decree prohibited for the space of three years 
the importation of industrial machinery and acces 
sories, except by special licence, issued at the discre 
tion of the Director of the Industrial Department of 
the Ministry of Labour, Commerce, and Industry. 
The lack of definitions of what constitutes “ machi- 
nery,” “accessories ” and other terms caused diffi 
culties in administration, and the effects of the 
exchange upon the markets made it essential that 
home manufacturers should be able to procure new 
and improved plants. Licences were granted freely, 
the law was modified by restricting its scope, and 
it is now to all intents and purposes a dead letter. 
It remains only as an authorisation for the Ministry 
to control imports of machinery, should such action 
ever become necessary. 

Exporters to Brazil should note that under @ 
decree signed last January a Central Buying Com- 
mission was established, under the immediate 
control of the Ministry of Finance, and having full 
authority over the purchase of all materials and 
supplies for the Federal Government. The inten 
tion of this decree is now being put into practical 
effect, and all British firms desirous of quoting for 
business with the Brazilian Government must 
register, either themselves or through their agents, 








* Economic Conditions in Brazil. December, 193! 
Report by J. Garnett Lomax to the Department ¢ 
Overseas Trade. [H.M. Stationery Office, London. 2+. 
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with the Commission as soon as possible. The 


details of the decree may be studied in English| drawn up were accepted Imperially, the industry 


translation at the Department of Overseas Trade. 
The importation, in 1931 and 1930, of materials 
and machinery of interest ‘to engineers showed 
remarkable falls.. Manufactured iron and _ steel 
suffered a drop from 351,000 tons in 1929 to 202,500 
tons in 1930, and a decrease of 42 per cent. in value. 
The diminution of demand was more or less equally 
distributed amongst all the various metal products 
except railway materials, for which there was a 
healthy demand, which has since fallen away. 
Machinery showed a somewhat similar decrease to 
steel and iron products. The items particularly 
affected were: electrical machinery, 30 per cent. ; 
locomotives, 40 per cent. ; sewing machines, 60 per 
cent. ; industrial machinery, 44 per cent. ; agricul- 
tural machinery and implements, 62 per cent. ; 
and unclassified machinery, 50 per cent. The trade 
in imported motor-cars fell from 6,388,000/. in 1929 
to 661,900/. in 1930, a drop in which all participants 
suffered, the United States to the extent of 85 per 
cent. of its trade. Although there is much that 
is uncertain in Brazil’s trade in the immediate 
future, there can be little doubt but that she has 
passed through the worst of her difficulties and that 
a new era of development cannot be long deferred. 
When this comes the demand for imports will grow, 
and the United Kingdom will be better prepared to 
take her part as a supplier than she was at the 
beginning of the post-war period. 


NOTES. 
STEELWORK AND STANDARDS. 


Tux adoption of the publicity device known as the 
slogan has not found much favour hitherto with 
engineers from its connection with such commodities 
as cigarettes and shaving soap, but it must be ad- 
mitted that the phrase, “ Trade follows the flag” 
lends itself very well to the rendering “‘ Trade follows 
the standard” in connection with the campaign 
for demonstrating the advantages of British standard 
steel sections to the Dominions. This felicitous 
play upon words occurred in a speech made by Mr. 
John Colville, M.P., Parliamentary Secretary to the 
Department of Overseas Trade when proposing the 
toast of “‘ The British Steelwork Association ” at the 
first annual luncheon of that organisation on Friday, 
April 29. After reviewing with admirable lucidity 
the history and present position of the British steel 
industry, Mr. Colville referred to the standard 
specification for the use of structural steel in build- 
ings which had that day been issued by the British 
Standards Institution, and in urging the adoption 
of the code by local authorities he expressed the 
hope that similar action would take place over- 
seas, particularly within the Empire. The develop- 
ment of inter-Imperial trade had definitely been 
hindered by the lack of uniform standards, and 
an excellent opportunity for presenting this view 
was offered to the representatives of industry by 
the Imperial Conference at Ottawa this year. Mr. 
W. T. MacLellan, in reply, referred to the excellent 
work done by the Steel Structures Research 
Committee and recommended its first report* to 
the members of the Association. The toast of 
“ The Guests * was proposed by the president of the 
British Steelwork Association, Mr. J. H. Humphryes, 
who occupied the chair at the luncheon, and alluded 
to the lead given by the London County Council and 
the Cities of Glasgow and Manchester in accepting 
codes of steelwork practice. He also paid a tribute 
to the work of the Ministry of Trinsport in publish- 
ing a code of standard loadings for highway bridges. 
Sir William Ray, M.P., in responding to this toast 
drew attention to the practice of the London County 
Council which for 26 years had given preference 
to British materials, no steel rails for example 
having been bought outside the country since 1906, 
except for a short period during the general strike. 
Sir Gilbert C. Vyle also replied to this toast. Some 
years ago, he said, he had got together some figures 
which showed that if all the steel used in the 
country were produced in it, all the blast furnaces 
could be kept on a load of 85 per cent. and produc- 








tion costs’ greatly lessened, | If the standards now 


would be greatly benefited. 
THe Ketvrn MEpDAL. 


The Kelvin Medal was presented to the Marchese 
Marconi, by Lord Rutherford, in the Great Hall 
of the Institution of Civil Engineers, on Tuesday, 
May 3. Readers of ENGINEERING may be reminded 
that this medal was established in 1914 from the 
surplus of the fund, which had been subscribed 
by British and American engineers, to erect a window 
in Westminster Abbey to Kelvin’s memory. The 
first award was, however, not made until in 1920, 
when the recipient was Dr. W. C. Unwin. Since 
then it has been allotted triennially to Professor 
Elihu Thomson, the late Sir Charles Parsons, and 
M. André Blondel, as a “mark of distinction in 
engineering work and investigations of the kinds 
with which Lord Kelvin was especially identified.” 
The medallist is chosen by a committee of repre- 
sentatives of the principal British engineering insti- 
tutions, with the President of the Institution of 
Civil Engineers as chairman. On the occasion, to 
which we have referred, Sir Cyril Kirkpatrick 
presided, and in making the presentation, Lord 
Rutherford said that in an age of great scientific 
advance, no development had excited more interest 
than the practical application of electric waves for 
signalling purposes. The Marchese Marconi was 
a pioneer in this great conquest of nature for, follow- 
ing the development of the theory of electric waves 
and their applications by Clerk Maxwell, Hertz 
and Lodge, he had, since 1895, by a process of trial, 
gradually extended the range of signalling from 
5 to 50 miles and had finally shown that signals 
could be transmitted across the Atlantic. He was the 
first to observe that signals could be transmitted 
much more readily by night than by day, and in 
1922 had proposed the use of a directional system 
for short waves, which had led to the establishment 
of the beam method of working. Lord Rutherford 
recalled that in 1896 he had himself devised a 
simple magnetic detector, which Marconi had 
developed into a reliable and practical apparatus. 
In reply, the Marchese Marconi said that Kelvin’s 
study of the oscillatory character of the electrical 
discharge of a Leyden jar did much to help towards 
the understanding of the mechanism of the high 
frequency oscillations which formed the basis 
of all modern methods of long distance communica- 
tion through space. He himself had received much, 
encouragement from Kelvin. He especially valued 
Lord Rutherford’s remarks as coming from a great 
man of science to whom they already owed much, 
and to whom he confidently predicted their debt 
would be increased. 


WaTERLOO BRIDGE. 


The London County Council Money Bill, which 
will shortly come before Parliament, will lay on the 
latter body the onus of deciding whether the 
present Waterloo Bridge is to be pulled down, and 
its place taken by a modern structure capable of 
carrying six lines of traffic, or whether it shall simply 
be re-conditioned. Re-conditioning, it is admitted, 
would be cheaper, the cost, according to Mr. Dal- 
rymple-Hay, who is experienced in these matters, 
being 693,000/., as compared with the 2,070,000/. 
needed to carry out the Council’s scheme. The 
Council, however, estimate that their project can be 
effected for 1,300,000/., while Sir William Muirhead 
puts the amount required for re-conditioning at 
630,0001. It is, therefore, obvious that one of the 
first things Parliament must do is to examine these 
figures, and try and discover, which, if any, are 
correct. It would also be as well if they considered 
another matter, which, though not new, received a 
fresh lease of life at a meeting of the London Society 
held on Friday, April 29, when resolutions condemn- 
ing the demolition of the bridge as deplorable were 
passed. This is the erection of a bridge at Charing 
Cross without the removal of the station and the ex- 
tensive scheme of town-planning, which forced the 


16,500,0001. Mr. Dalrymple-Hay estimates that such 
a bridge could be built for six lines of traffic and 


in excess of the Council’s estimate for building a new 
bridge at Waterloo. He is further of opinion that 
the underpinning of the latter could be more effec- 
tively carried out by compressed-air than by coffer- 
dams and, that so treated, the bridge would “ last as 
long as the Pyramids.” These proposals place the 
matter on a more practical plane than mani of their 
predecessors. It may be pointed out, however, 
that the critics have still made no reply to the 
counter criticism that the continuance of a four- 
line bridge at Waterloo would permanently establish 
the difficulties of the Strand “ bottle neck,” while 
the wider bridge would have the advantage of 
giving a freer flow of traffic when this obstruction is, 
as it must be eventually, removed. They also 
overlook the fact that any bridge at Charing Cross 
should form part of a proper planning scheme for a 
large area and should not be considered solely as an 
isolated link. The position is still highly unsatis- 
factory, as Parliament with its genius for compro- 
mise is hardly likely to take a strong line one way 
or the other; and the result may easily be further 
confusion at a time when action is urgently required. 


Tue Coat Inpustry, 1913-1931. 


In presenting the Vote for the Mines Department, 
of the Board of Trade in the House of Commons on 
Tuesday, May 3, Mr. Isaac Foot gave a survey of 
the coal industry in 1931 as compared with 1913, 
which should be of interest to engineers, since they 
are to a certain extent responsible for the changes 
that have taken place. Last year, he said, the out- 
put of coal from British mines was 219,400,000 tons, 
compared with 287,000,000 tons in 1913, while the 
exports totalled 61,700,000 tons as against 98,300,000 
tons in the former year. The number of mines at 
work had fallen from 2,389, to 2,243 and the number 
of men employed from 1,105,000 to 868,000, though 
the output per shift had increased from 20-32 cwt. 
to 21-61 cwt. He rightly ascribed this position to 
greater economy in the use of coal and to the 
developments in the same direction, which had 
taken place in the gas and electrical industries. 
For if there had been no improvement in the latter 
they would now be using 12,500,000 tons more 
than they actually were. The displacement of coal 
by oil also accounted for a drop of between 3,000,000 
and 4,000,000 tons. Again, owing to industrial 
depression, the demand from the iron and steel 
industry had fallen from 30,000,000 tons to 
12,500,000 tons during the period under review. 
It is to be hoped for every reason, that the latter 
outlet will soon be widened once again, but as 
regards the export trade, competition from oil, and 
the demands from the gas and electrical industries 
the outlook, observed from the narrow point of 
view, is not encouraging. The new coke oven plant, 
which the Prince of Wales opened at Beckton on 
the same day that Mr. Foot delivered his speech, 
and the constant endeavours towards greater 
economy, which are being made by electricity 
supply undertakings hold out a little hope of a 
return to the days when “ coal almost sold itself.” 
From the broader aspect this is, however, a good 
thing, and the greatest hopes of future prosperity 
therefore lie in the adoption of more modern methods 
of operation. That this is realised is shown by the 
fact that while in 1913 only 24,500,000 tons, or 8 
per cent., were cut mechanically, in 1931 the figure 
had risen to 77,000,000, or 35 per cent. Moreover, 
the amount conveyed by the same means had 
increased from 28,000,000 to 47,000,000 tons or 
from 12 per cent. to 21 per cent. It is by further 
progress in these directions that improvement 
in the present position is most likely to be secured. 


Tue HamMMeERSMITH-NORTHFIELDS EXTENSION OF THE 
Piccapitty Ramway: ADDENDUM.—We are asked to 
state that the portion of the work of extending the 


Piccadilly Railway to Northfields, of which we gave 
illustrations on page 526 of our issue of April 29, was 
carried out by Messrs. Balfour Beatty and Company, 


Limited, 66, Queen-street, London, E.C.4. 


Tue Socrety or Guiass Tecunotocy.—The annual 


cost of the Royal Commission’s proposal up t0| dinner of the London Section of the Society of Glass 


Technology will be held on Wednesday, May 25, at the 
Trocadero Restaurant, Piccadilly Circus, London, W.1. 
Endeavour’ are being made to increase the membership, 





that Waterloo bridge could also be reconditioned at 





* ENGINEERING, vol. cxxxii, page 348 (1931). 





a total aggregate cost of 2,736,4001.,or only 666,400. 


and it is. hoped to bring the number of members up to 
700 during the current year. 
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THE IRON AND STEEL INSTITUTE. 


Tae sixty-third annual general meeting of the 
Iron and Steel Institute commenced yesterday, 
and is being continued to-day, in the hall of the 
Institution of Civil Engineers, Great George-street, 
Westminster, London, S.W.1. The chair was 
oceupied by the President, Colonel Sir Charles 
Wright, Bart., at the opening proceedings yesterday. 


REPORT OF THE COUNCIL. 

The usual preliminary business having been 
transacted, the annual report of the Council, which 
dealt with the proceedings and work of the Institute 
during 1931, was presented to the meeting and taken 
as read. The report showed that the total member- 
ship of the Institute, on December 31, 1931, was 
1,997. The Council deeply regretted to have to 
record the death of 26 members which had occurred 
during 1931. Among these were Sir Hugh Bell, of 
Middlesbrough, a past president and the last but 
one of the original members of the Institute ; Sir 
Arthur Dorman, also of Middlesbrough ; Sir G. H. 
Fisher-Smith, of Halifax ; Mr. W. Simons, of Cardiff, 
a vice-president of the Institute ; and Mr. G. Trasen- 





ster, of Ougrée, Belgium, an honorary vice-president 
of the Institute. The Council also desired to pay a 
tribute to the memory of Sir Charles A. Parsons, | 
F.R.S., who, although.not a member of the Institute, | 
had been awarded the Bessemer Gold Medal in| 
1929 in recognition of his great services in the 
advancement of engineering science as applied in | 
the manufacture of iron and steel. Other sections | 
of the report of the Council dealt with appointments | 
of honour and distinction conferred upon members, | 
and with last year’s meetings in London and Swan- | 
sea. The grants made by the Council during 1931 to | 
a number of research workers, on the recommenda- | 
tion of the Andrew Carnegie Research Committee, 
were also mentioned. Furthermore, reference was 
made to the fact that no award of the Carnegie Gold 
Medal had been made during the year 1931, and that 
the Williams Prize of 90/. had been awarded to Mr. 
A. Robinson, for his paper, ‘“‘ The Melting Shop of 
the Appleby lron Company, Limited,” presented at 
the annual meeting in May, 1931. The activities 
of the Committee on Heterogeneity of Steel Ingots 
and of the Corrosion Committee, both of which were 
joint committees of the Iron and Steel Institute and 
the National Federation of Iron and Steel Manufac- 
turers, under the chairmanship of Dr. W. H. Hatfield, 
were briefly summarised. The report concluded by 
mentioning the various bodies upon which members 
of the Institute were acting as representatives, and by 
recording changes in the membership of the Council. 


Honorary TReASURER’S REPORT. 

In presenting the statement of accounts, Professor 
Sir H. C. H. Carpenter, the honorary treasurer, 
showed that the income for the year ending Decem- 
ber 31, 1931, apart from that of the Carnegie Scholar- 
ship Fund and of the Special Purposes Fund, was 
7,985/., and the expenditure 7,8911., leaving a 
credit balance of 94/. Corresponding figures for 
1930, were, income 7,768/., and expenditure 7,9071., 
and for 1929, income 7,974/. and expenditure 8,123/. 
In 1928, there had been an excess of income over 
expenditure of 22/., but in 1927 and 1926, the expen- 
diture had been greater than the income. 

Sir Charles Wright then presented the Bessemer 
Gold Medal to Professor Henry Louis, and at the 





conclusion of the presentation, with which we shall 
deal in our next issue, the reading and discussion 
of the papers on the agenda commenced. Two of 
the contributions presented yesterday, namely, | 
** Blast-Furnace Engineering,”’ by Mr. W. R. Brown, 
and “Some Experiments on the Nitrogen Harden- | 
ing of Cast Iron,” by Mr. J. E. Hurst, will be found 
on pages 557 and 555, espectively, of the present | 
issuc, 


(To be continued.) | 


Wixpine Enotes wrra Hypravtic Brake: ApDEN.- | 
DUM.——Messrs. Markham and Company, Limited, | 
Chesterfield, the makers of the large winding engine for 
the Anglo-American Corporation of South Africa, 
Limited, which we described on page 481 ante, desire 
us to int out that the method of controlling the 


hydraulic brake cylinders did not originate with | 


ineers of 


but was worked out in conjunction with the e 
S. T. Ewing | 


the Anglo-American Corporation, Mr. S. E 
and Mr. A. L. Egan, who hold a patent for it 





SOME ASPECTS OF THE 
CORROSION PROBLEM.* 


By Urick Ricnarpson Evans, M.A. 

Corrosion can be defined as the “ destruction of 
materials as a result of chemical action.” At first 
sight, it might appear a matter involving less danger 
than the destruction of materials which results from 
purely mechanical causes, since chemical action is 
usually slow whilst mechanical disruption sometimes 
occurs almost without warning. But it is to be noticed 
that one of the most dangerous situations arises when 
the mechanical and chemical agencies of destruction 
operate together. In the case of metallic materials, the 
damage caused by alternating stresses and chemically 
corrosive substances acting simultaneously is enor- 
mously greater than the sum of the damage produced 
by the same agencies acting at different times. Thus 
the engineer cannot afford to neglect a scientific study 
of corrosion. A neglect of chemistry in the curriculum 
of the engineering student is as serious a matter as its 
counterpart—the neglect of mechanical factors in 
the education of the young chemist. 

The view is still widely held that a scientific under- 
standing of corrosion processes is not important to the 
engineer, who, it is maintained, should content himself 
with carrying out purely empirical tests to establish 
the facts, irrespective of underlying causes. No one will 
deny that some of the empirical series of tests carried 
out in the past—including those conducted by this 
Institution—have afforded information of great value. 
But all who are familiar with the planning of pro- 
grammes of corrosion research must be aware of the 


| vast number of factors which affect corrosion velocity, 


and the manner in which they swell the size of any 
programme which aims at exploring the whole matter 
empirically. 

It is sometimes stated that little is known as regards 
the causes of corrosion. Such statements are hardly 
true to-day. Qualitatively, the general underlying 
principles are well understood, and research is rapidly 
being pushed forward into the quantitative aspect of 
metal-wastage. Doubtless there is uncertainty on 
many important points, and actual controversy on 
others. But the extent of the common agreement 
regarding the basic mechanism of corrosion is far 
greater than was the case 10 years ago, and the existence 
of divergent opinions on particular issues need not 
discourage the engineer from assimilating what is 
generally accepted. It is true that many features 
of the corrosion problem which are of immense 
importance to the engineer still remain almost unex- 
plored, and on almost the whole subject knowledge 
is incomplete, so that it is often exceedingly difficult 
to give advice on practical questions which arise. 
But the lines on which research is now proceeding are 
exceedingly hopeful, and, granted that the investigators 
receive encouragement, support, and, above all things, 
freedom from interruption, the gaps in our knowledge, 
will certainly be filled in. 

Although the information amassed is far from com- 
plete, the matter accumulated is sufficiently important 
to merit the attention of the engineer. It is therefore 
a little disconcerting still to find, in current engineering 
literature, seriously misleading statements on matters 
affecting the safety of metal-work. Even to-day it 
seems to be widely believed among engineers that no 
corrosion occurs except in the presence of acids, although 
actually, as explained later, one of the most intense 
types of local attack is characteristic of liquids which 
are definitely alkaline. Even to-day it is often stated 
in engineering circles that pure metals are of necessity 
resistant to corrosion, although the most careful mea- 
surements—carried out by exceptionally accurate 
workers like Dr. W. H. J. Vernon and Dr. J. C. Hudson 

-have shown beyond doubt that, under certain 
conditions of exposure, highly pure material suffers 
as much, and sometimes more, than the corresponding 
commercial material. Under immersed conditions, it 
is true, some minor constituents do accelerate corrosion, 
but others again reduce it, the effect of composition 
being usually much more marked in acid than in neutral 
liquids. Several brands of low-carbon iron, which are 
being pushed commercially on score of their * purity,” 
have given disappointing results in the extensive atmo- 
spheric tests organised by the American Society for 
Testing Materials. It appears unlikely that the 
practical troubles of corrosion will be overcome by the 
elimination of accidental impurities from metals, if 
only because the pure metals are usually deficient in 
mechanical strength. Rather the solution of the 
difficulties seems to lie either in the intentional intro- 
duction of constituents chosen to reduce the attack 
(the addition, for instance, of copper or, better still, of 
chromium to iron) or, alternatively, in improved 
methods of surface covering. 

The Principles of Corrosion and its Prevention.— 
When a heavy metal is heated in air, combination with 


* The thirty-eighth James Forrest Lecture, delivered 
before the Institution of Civil Engineers on Tuesday, 
May 3, 1932. Abridged. 








oxygen occurs readily, but the layer of oxide hinders 
access of oxygen to the unchanged metal below, so 
that the velocity of oxidation slows down ; the thicker 
the oxide-film becomes, the more slowly does the 
oxygen diffuse through it, and the rate of attack becomes 
continuously slower, so long as the scale develops no 
cracks. The details of the diffusion mechanism vary 
indifferent cases. On copper, it appears that the oxygen 
diffuses through the scale inwards to meet the metal ; 
on iron, the recent work of Dr. Pfeil at Swansea sug- 
gests that the iron dissolves in the scale and diffuses 
outwards to meet the oxygen. In both cases, the 
rapidity of diffusion through solid oxide increases with 
the temperature, and thus a given scale thickness is 
reached enormously more quickly at high temperatures 
than at low ones. In general, cracking occurs more 
readily with thick films than thin films, and particu. 
larly readily under conditions of fluctuating tempera- 
tures. Consequently, at the colder places of a furnace 
or kiln, the rate of burning of the metal is unimportant ; 
but if at a certain spot a very high temperature is 
reached, the destruction of ordinary materials may be 
serious, especially if the temperature tends to fluctuate. 
To some extent the engineer may be able to help himself 
by arranging the design so as to avoid places where 
the metal is intensely heated and simultaneously 
exposed to oxidising conditions. But the chemist 
or metallurgist can also help him by providing materials 
which yield an adherent and highly protective oxide ; 
the ideal oxide is one which begins to obstruct diffusion 
whilst it is still very thin, thus minimising the chance 
of cracking. The presence of chromium or aluminium 
in iron yields a particularly obstructive type of 
oxide-film. Special iron alloys containing chromium 
(usually along with nickel) or aluminium, may be 
employed, which are of value at high temperatures ; 
alternatively, the surface of the iron can be treated 
to give a surface layer containing aluminium. 

By such means, high-temperature oxidation can be 
greatly reduced ; but it may still prove a serious prob- 
lem if the oxidising gases contain water vapour, 
sulphur dioxide or carbon dioxide, as shown in 
researches by Dr. W. H. Hatfield; the oxidation of 
ordinary mild steel is enhanced by the same three bodies. 
One reason may be suggested for their deleterious 
action, although it is still unproven; it is likely that, 
in presence of water vapour, sulphur dioxide or carbon 
dioxide, a trace of iron hydroxide, sulphate or carbonate 
may momentarily be formed, and although at the 
furnace temperature these compounds will quickly 
be decomposed, yielding anhydrous iron oxide, any 
oxide produced in this indirect manner by the expulsion 
of a gas from the hydroxide, sulphate or carbonate will 
almost certainly be porous and more pervious to the 
subsequent diffusion of gases than that formed directly; 
even a trace of the indirectly formed oxide in the 
scale must increase its permeability. 

Whilst high temperatures produce a scale thick 
enough to be “ recognised” as a definite layer, lower 
temperatures give an oxide film possessing a thickness 
comparable to the wave-length of light. Such films 
are responsible for the bright interference tints often 
seen on gently-heated metal—tints which, when pro- 
duced on steel, have long been known as “ temper 
colours.” The colour depends on the thickness, in 
accordance with optical principles, and the thickness 
depends both on the time and temperature of heating, 
but mainly on the latter, so that the tool-maker has 
long used the colour as a guide in regulating the 
temperature of the tempering process. Actually the 
full range of interference colours is much better obtained 
on lead or nickel, where the oxide is more transparent. 
It is possible to remove the oxide film from the metallic 
basis. In the case of lead, which happens to be liquid 
at the appropriate range of temperatures, the removal 
is purely mechanical; but in the removal of oxide 
films from heat-tinted iron, steel, copper and nickel, 
it is necessary to undermine the skin by dissolving the 
metal below it chemically or electrochemically. The 
simplest of the methods used in the Cambridge 
researches for the removal of oxide films from iron 
consists in treatment with iodine solution, which 
dissolves the metallic iron and leaves the oxide 
unchanged. 

The apparent stability of aluminium (really one of 
the most reactive metals known, if tested under condi- 
tions where there is no film to protect it from attack) 
is entirely due to the fact that this metal, in the 
ordinary form, coats itself automatically with a self- 
healing film of oxide. Here the skin is invisible when 
in contact with the metal, but perfectly visible when 
removed from it. Unfortunately, the invisible film 
produced on iron by the action of air is of a less useful 
character: although impervious to oxygen molecules, 
it is easily pervious to many of the ions present In 
ordinary waters, particularly by the chlorine 1on 
present in salt water; under normal conditions !t 
appears to be penetrated by the hydroxyl ion which 
is present in small quantities even in the purest water. 
Thus, although dry air causes no visible change on 
iron, the condensation of moisture upon it soon causes 
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rust, through electrochemical action; rusting may 
oceur even in an unsaturated indoors atmosphere if 
particles of hygroscopic dust settle upon the surface— 
a matter of some practical importance in connection 
with the storage of tools. Dr. Vernon showed, some 
years ago, that an atmosphere which caused specks of 
rust on iron, owing to hygroscopic dust settling on the 
metal, had no such effect if the air was filtered, or if the 
specimens were enclosed in a cage of muslin. 

The mechanism of rusting is best studied on 
specimens of iron placed in liquid. Consider a plate of 
iron introduced in a vertical position into a solution of 
common salt (sodium chloride), only the uppermost 
part of the plate being exposed to air. Now, before 
ever the metal enters the liquid, an invisible oxide 
film will be present on the surface, even though the 
metal has previously been rendered bright by machining 
or grinding. This film, however, will not prevent the 
chlorine ions from gaining access to the metal at the 
places where the film is weakest. In general, the 
weakest places will be (a) the cut edges of the specimens, 
(b) any jagged points on the surface, (c) any ultra- 
microscopic fissures due to physical unsoundness, and, 
probably, (d) the edges of certain types of inclusions. 
At each of these weak points, owing to the exposure of 
iron to the solution, the electrical potential is different 
from that at the places where the film is in a better 
state of repair, and an electrical current will flow 
between the weak point (as anode) and the film-covered 
part around (as cathode). At the weak spot the iron 
suffers anodic attack, giving rise to soluble ferrous 
chloride ; at the area around, the cathodic product is 
caustic soda (sodium hydroxide) ; the cathodic reaction, 
however, demands a constant supply of dissolved 
oxygen, in the absence of which the short-circuited 
electric battery will “ polarise”’ and the current will 
cease to flow. Where the ferrous chloride and the 
sodium hydroxide meet they will interact and produce 
ferrous hydroxide, which in the presence of oxygen 
will interact to give brown hydrated ferric oxide, or, 
if the supply of oxygen is insufficient, green hydrated 
ferroso-ferric oxide ; under some conditions the black 
anhydrous ferroso-ferric oxide will appear. All these 
bodies are highly insoluble, and appear in the solid 
form. The mixture of iron oxides (usually hydrated) 
is commonly called ‘‘ rust’’; it may be yellow, brown, 
red, green or black, according to the conditions. It is 
thus clear that oxygen is needed for the rusting of iron, 
and that the final product is a mixture of oxide 
(usually hydrated) ; the action, however, is not a direct 
union of oxygen with iron, but a rather complex electro- 
chemical process. 

The curious feature of the situation is that although 
oxygen is needed for the corrosion process, there is no 
perceptible attack over the zone nearest the water-line, 


and the corrosion actually occurs at places less access- | any incipient corrosion on stainless steel soon ceases, 


ible to oxygen. This apparent paradox is easily 


understood when we remember that the aerated region | of course. chromatesare added to the water. In 

‘ " . In presence 
must necessarily be the cathode of the cell, and the | of chlorides, there is perceptible attack, even on stainless 
corrosion produced by the current will be at the anodic | .+,.]. 


region, which is that part relatively inaccessible to 
oxygen. 


optically whilst still on the metal. 


witnessed directly. Some persons, of course, apply the 


— “ theory ” to any idea with which they happen to/ ment, it should never be forgotten that what the 
unfamiliar ; but only in this distorted sense of the | engineer fears mainly is, not general corrosion, but 
word can it be said that the electrochemical view of | |ocalised attack or pitting. This logically stands 
, midwa 

immersed specimen, there is iemenetiie. 
no corrosion where there is most oxygen may suggest | tabulated as follows :— 


corrosion is a “ theory of rusting.’ 
The fact that, on 2 half. 


& method of avoiding corrosion; it may be argued 
that if only the oxygen concentration could be kept 
uniformly in excess over the whole surface of the metal, 
Corrosion would cease. If it is desired to protect 
ordinary steel from ordinary water, the water may be 


treated—not with oxygen, which has a limited solu-| metal than general corrosion, it will certainly cause 
bility—but with a more soluble oxidising agent, such as | more rapid perforation, and usually greater weakening. 
tassn steel can remain | It is possible to classify the different factors according 
bright in a solution of potassium chromate indefinitely, | as they tend to produce a shift to the right or to the 
without any production of rust, even when the water is | left. No doubt, generalisation is a little dangerous, 
Chromates are being used by chemical | and exceptions are known; there is, moreover, uncer- 


potassium or sodium chromate ; 


stagnant. 


engineérs in America for the treatment of waters which | tainty on some po 
have to pass through steel cooling jackets. In dosing | present known, the classification should be as follows :— 


® water with chromate to prevent corrosion, it must be 


remembered that a high concentration of chromate | altering immunity to pitting and finally to general 
's naturally required if chlorides also are present in the | corrosion :— 


Water, owing to the high penetrating power of chlorine 
tons. If, in a chloride water, the chromate addition is 


Although the explanation may seem com- | ; idisi , 
plicated, I would venture to claim that it is not a theory, Li Brugee A wie paced wore namely, to remove 
but rather a series of facts experimentally verified at | dissolved oxygen altogether. : ¥ 
every step. The invisible film has been isolated from adopted for boiler-water treatment, but it still leaves 
the metal and made visible ; it has also been detected | the possibility of corrosion of the hydrogen-evolution 
‘ ne aceae: The variations | type, the iron displacing hydrogen ions from the water, 
of potential caused by variations in the state of repair | just as occurs when iron is placed in dilute sulphuric 
at the “ aerated and unaerated places have been acid, although more slowly. Actually the steam from 
measured on a potentiometer, whilst the current gene- | 4 boiler does usually contain some hydrogen, and, under 
rated has been measured on an ammeter and found to} some conditions, this form of attack may become 
account quantitatively for the corrosion actually pro- serious ; r 
duced. Finally, the immediate cathodic and anodic | or magnesium salts, which give rise to an acid reaction 
products have been identified by simple chemical | through hydrolysis at high temperatures, considerable 
tests, and their interaction to give rust has been | corrosion may occur, even in the absence of oxygen. 


over a large part of the surface, is concentrated on a 
few small points, and is thus more intense than if it 
were widely spread out. Half-hearted water treatment 
may thus convert comparatively harmless general 
corrosion into dangerous pitting. 

The protective oxide film responsible for the immun- 
ity of iron placed in a chromate solution is invisible 
whilst in contact with the brightly reflecting surface ; 
it becomes quite visible when removed from the 
metallic base, for instance, by the iodine method 
referred to above. Another inhibitor, which can be 
added to water to prevent the rusting of iroy placed in 
it, is sodium hydroxide (caustic soda). Any iron com- 
pounds produced will be precipitated as hydrated 
oxide in optical contact with the metal, provided that 
sodium hydroxide is present in excess. Iron placed in 
dilute sodium hydroxide at ordinary temperatures 
remains bright. Unfortunately, the carbon dioxide 
present in the air tends to convert sodium hydroxide 
into sodium carbonate, which, although also an inhibi- 
tor, is a less safe one, since its action breaks down 
locally if chlorides are present, and very intense local 
attack may ensue. Moreover, whilst at low concen- 
trations and low temperatures sodium hydroxide 
precipitates iron as the hydrated oxide, at high con- 
centration and high temperatures it has a solvent 
action on some of the oxides of iron; the presence of 
free sodium hydroxide in boilers is the cause of the 
serious trouble known as “ caustic embrittlement,” a 
form of intergranular attack which occurs at places 
where the metal is stressed. 
Another way of preventing corrosion is to use an 
iron alloy containing chromium. It has already been 
stated that chromium gives rise to films having a pro- 
tective character when very thin. The protective skin 
from stainless steel containing 13 per cent. of chromium 
has been isolated, although it is less easy to obtain free 
from metal than the skin on “ passive” pure iron. 
There is no doubt that the apparently inert character 
of this material is due to the skin, since recent measure- 
ments of the velocity of attack upon stainless steel in 
the film-free condition, carried out by Messrs. Forrest, 
Roethelli and Brown at the Massachusetts Institute of 
Technology, have shown that the initial velocity of 
attack upon stainless steel is almost the same as that 
upon ordinary steel, although the rate of attack soon 
slows down in the case of the stainless material. The 
difference found between the behaviour of the two sub- 
stances is due to the fact that the small concentrations 
of oxygen, which are in any case necessary for rusting, 
build up a protective skin on the stainless steel. Any 
hydrated ferric oxide which is formed through iron 
compounds oozing very slowly through the skin on the 
high-chromium steels is precipitated in close contact 
with it, so that the skin is kept in repair; consequently 


whilst on ordinary steel the attack continues, unless, 


In contrast to the method of protecting steel by add- 
repairer, the opposite 


This plan is often 


for instance, if the water contains calcium 


In selecting materials and prescribing water treat- 


between general corrosion and complete 
The possibilities can conveniently be 


Attack fromfew Attack from many 
centres ; 7.€., centres ; #.¢., centres ; #.¢., 
Immunity. Pitting. General Corrosion. 


Even if pitting leads to a smaller total destruction of 


Attack from no 


ints. However, as far as is at 


(a) Factors which produce a shift from left to right, 


A second phase in the metal (e.g., carbide in steel). 


Chlorides (or, to a lesser extent, sulphates) in the 
solution. 

An acid reaction in the liquid. 

Stagnant conditions (causing oxygen to be more 
deficient at some points than others). 

(6) Factors which produce a shift from right to left, 
replacing general corrosion by pitting and finally by 
immunity :— 

Purity and uniformity in the metal. 

A smooth surface. 

Chromates, phosphates or similar inhibitive chemicals 
in the liquid. 

An alkaline reaction in the liquid. 

Rapid movement in the liquid (giving nearly uniform 
oxygen concentration). 

t will now be evident that it is impossible to regard 
some factors as invariably ‘“‘ favourable” and others 
as invariably ‘“‘ dangerous.” Consider, for instance, 
the effect of purity. In the case of metal exposed to 
certain waters in motion, a good steel may perhaps be 
subject to general corrosion of a harmless type, whilst on 
relatively pure iron, the attack may develop from a few 
points only, and serious pitting may result; here 
purity would appear to be a disadvantage. But if the 
water has been treated with just enough inhibitor 
(potassium chromate or sodium phosphate) to prevent 
the corrosion of the pure iron, the steel may now still 
develop corrosion from a few points and then suffer 
pitting ; here purity would seem to be beneficial. 


(T'o be continued.) 








NOTES ON NEW BOOKS. 


Cold Metal Working, by E. Perry Van Leuven 
(London: McGraw-Hill Publishing Company, Limited, 
price 13s. 6d. net), is devoted to the handicraft side of 
cold metal working and provides a graduated course of 
practical instruction. The various hand tools are 
described and examples given of their use, the articles 
dealt with being all such as can be made with limited 
equipment. The aim of the book is stated to be to show 
how large a piece of metal can be worked cold, although 
actually much larger pieces can be and are worked cold 
than are shown, and to demonstrate that pieces can be 
so made which have been considered as forging jobs. 
Each article is clearly described in the letterpress, and 
by the illustrations, with the material and tools 
required and the procedure to be adopted. Some 
50 different jobs are thus dealt with, covering a con- 
siderable range and giving useful practice in reading 
drawings, estimating the amount of material required 
and in laying out, as well as in the actual making. An 
appendix contains brief notes on the manufacture 
of steel, lists of the shapes, sizes and qualities of stan- 
dard metals commercially available, arranged in a 
convenient order for reference, with tables of drill and 
tap sizes, &c. The book can be recommended as a 
suitable handbook for use in school workshops, or for 
home instruction or guidance. 





The Supply of Water, by T. H. P. Veal, B.Sc., 
A.M. Inst.C.E., presents an outline of the calculations, 
operations and works necessary for the supply of water. 
Starting with the calculations for the yield of wells, rain- 
fall measurements and run off, &c., the author describes 
the various works and many of the details required in 
a modern water-supply system, including filtration and 
delivery into the supply mains. A g feature is the 
bibliography at the end of each chapter. The design 
of a gravity dam is given both algebraically and 
graphically. It is not really necessary to call in an 
expert chemist (page 185) to determine the active 
acidity or alkalinity of water (Px value); this should 
be well within the capacity of the student after an 
elementary course in chemistry. This book will be of 
value to the engineering student in appreciating the 
necessity of the design of works as dependent on the 
calculations and in giving him a comprehensive view 
of the operations and works necessary for the supply of 
water to the consumer. The book is published by 
Messrs. Chapman and Hall, London, at 15s. net. 





Museums, today, are in many cases centres of 
numerous activities which appeal to an ever-widening 
circle of students. The character of these activities 
is best seen by the study of such a volume as the 
Report of the Progress and Condition of the United 
States National Museum for the year ended June 30, 
1931 (Washington: Government Printing Office, price 
25 cents), a volume of some 200 fairly closely-printed 
pages. The four main divisions of this great museum 
are those of anthropology, biology, geology, and of arte 
and industries, the last of which includes a division 
of history. The exhibits in the arts and industries 


section comprise a wide range of subjects and entail 
the preservation and exhibition of such different things 
as locomotives, postage stamps and engravings. One 





An i surface (especiall 





insufficient, the attack, although prevented altogether | scour marks, and cavities in the metal). 


'y jagged edges, deep| branch of this section is concerned with mechanical 
technology, another with mineral technology, a third 
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with wood technology, and so forth. To these various 
branches have been added during the year no fewer 
than 16,113 specimens. Among the most important 
of these we notice a quarter-inch-to-the-foot scale 
model of a part of the Conowingo hydro-electric plant. 
This plant is the second largest of its kind in the 
United States, and its main features were described 
in ENGIneerina, vol. cxxviii (1929). Other additions 
of note are a model of the transatlantic liner Bremen, 
various objects illustrating the use of the balloons in 
the Civil War, tools used 100 years ago for tack and 
nail making, and some interesting calculating machines. 
The report deals with all sides of the work of the museum 
and gives a summary of expenditure, particulars of the 
staff, a list of gifts with the donors’ names, and other 
lists of publications and papers either issued by the 
museum or the contents of which are based wholly or 
in part on the collections. 


The Proceedings of the Thirty-Fourth Annual Meeting 
of the American Society for Testing Materials held at 
Chicago in 1931, again makes evident the activity of 
this body. It is well to explain that at each annual 
meeting the work done during the year is set forth in 
considerable detail. The present issue, vol. xxxi, is 
in two sections. Part I, published at the Society's 
offices in Philadelphia at 5.50 dols, opens with the 
presidential address, followed by some 600 pages of 
committee reports, dealing with such inquiries as the 
effects of temperature on the properties of metals under 
various conditions, on the yield point of structural 
steel, on tests for cast-iron, the corrosion of iron and 
steel, magnetic analysis, fatigue of metals, and like 
matters. The non-ferrous metals have also their 
appropriate committee reports, as also cements and 
miscellaneous materials. Methods of testing and 
impact tests, with other studies, are also reported upon 
Many new and revised tentative standards are pre- 
sented, with tentative revisions of existing standards 
brought forward for consideration as items of the year’s 
work. Part II of the Proceedings, published also at 
5.50 dols., gives some 70 technical papers presented 
at the Convention, with relative discussions. The Edgar 
Marburg lecture by Dr. Nadai is first given, the subject 
being “‘ The Phenomenon of Slip in Plastic Materials ”’ 
a study of considerable difficulty which has during the 
last few years attracted much attention. Other con- 
tributions of value relate to the physical properties of 
hardened tool steel, to the relation between magnetic 
properties, impact strength and hardness, to the 
damping capacity of materials, the fatigue stress of 
weld metal, shear tests for cast-iron, and other 
questions of like interest. Cement and con rete, 
masonry, and clay products are also made the subjects 
of useful contributions. A paper of particular interest 
to those dealing with reinforced concrete relates to the 
effect of time loading upon bond stress between con- 
erete and steel. Textiles, pigments, abrasion tests of 
rubber are also treated in special papers, the whole 
covering a very wide range of interests. The discussions 
following these papers adds greatly to their utility. The 
two parte of the Proceedings make over 2,000 pages. 


Readers of Italian scientific literature will be familiar 
with the publications of Enios (Ente Nazionale Italiano 
per l’Organizzazione Scientifica del Lavoro). This 
institution has published numerous monographs on 
matters relating to building and constructional work, and 
in a volume entitled /1 Cantiere Edile (Rome: Enios, 
price 30 lire), Dr. Ing. Giuseppe Astorri deals with the 
technology and organisation required for municipal 
and national public works. The author is ambitious 
in that his object is to present to his readers a general 
introduction to modern developments in construction. 
He deals at some length with special difficulties 
encountered in works of the kind, types of appliances 
which are specially suitable for Italian practice, and 
describes methods of routine and other work. He 
presents a technical and concise survey of the subject 





and of the economic problems and questions arising | 


therefrom. 
of highly interesting material. The question 
organisation is studied from the economic standpoint, 
a matter which has been largely neglected in Italian 
engineering literature during recent years. The early 
sections of the volume are devoted to a discussion of the 
commercial selection of the half finished materials for 
building purposes, the organisation of public building 
yards, excavating plant and transport of large quan- 
tities of heavy materials, the preliminary operations, 
the lay-out, and the erection. The concluding sections 


of the volume deal with the organisation of the staff | 


and labour, and the economic aspects of the work. 
Chapter eight, which is one of the best, is of particular 


interest to civil engineers, as amongst the matters | been adopted to aconsiderableextent. Thusa horizontal 
considered are. time and movements studies, methods | planer with oil drive was shown for the first time at 
of instructing and controlling labour, together with | the Leipzig Fair in the spring of 1930, while the applica- 
specimens of a number of charts which are used for| tion to the feed on milling machines is still being de- 
recording the data collected during test work periods.' veloped. A clear review of the present position is given 


The book contains a considerable amount | 


of | 
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The volume is illustrated by 31 reproductions of photo- 
graphs and numerous diagrams, dnd the clarity of the 
text is materially aided by giving the information in 
tabulated form wherever possible. Interesting points 
are discussed throughout the monograph, which is 
published at a price within the reach of the average 
engineer advising on public works, and should prove 
useful to those familiar with the Italian Language. 


Apart from official publications, but little technical 
literature, reaches us from India. There has, however, 
recently been published by the Concrete Association of 
India (Bombay), at 5 rupees, an excellent text book 
entitled Reinforced Concrete, Theory and Practice, by 
R. P. Mears, which may be commended to the notice 
not simply of the student in India, but to those of this 
country also. The author's treatment of his subject, 
while sufficiently simple, is very thorough and prac- 
tical. Only that part of the theory of reinforced 
concrete is dealt with which is necessary to introduce 
the formule in common use, refinements which are of 
little real utility, are not enlarged upon. The author, 
indeed, insists that in considering this very composite 
material, with so many variables, due to the physical 
condition of its constituents and the effects of age, 
no great precision is possible, and that the teaching of 
experience should be given its full value. The con- 
sideration of shear effects in beams, though imperfect 
as the author concedes, will yet be found very helpful 
in enabling the reader to form reasonably accurate ideas 
of this difficult matter. Design of the usual forms of 
building construction is considered, with many worked 
examples by way of illustration. There is also much 
information relative to practice in India, with some 
indications of cost. The London County Council regu- 
lations are dealt with. These, it may be supposed, are 
sometimes adopted in India as indicating an acceptable 
method, but the author offers criticisms thereon which 
will be read with interest by many. While deprecating 
the conservative bias of the London County Council 
rules, he does, however, commend them to the serious 
regard of practitioners having but little correcting 
experience of their own. The calculations are well 
displayed and the diagrams unusually clear. 


Under the title Standard Four-Figure Mathematical 
Tables, Messrs. Macmillan and Company, Limited, have 
published, at 10s. 6d., a comprehensive set of tables 
which has been compiled by Professor L. M. Milne- 
Thomson, of the Royal Naval College, Greenwich, and 
Dr. L. J. Comrie, of the Nautical Almanac Office. In 
addition to the ordinary logarithmic and anti-logarithmic 
tables, the volume includes tables of addition logarithms 
and subtraction logarithms, which, invented by Gauss, 
simplify the calculation of a function which depends on 
the sum or difference of two other functions. Where 
many such computations have to be made, the saving 
of time is considerable. An important change has been 
made in the tables giving the logarithms of the trigono- 
metric functions which printed with negative 
characteristics. This modification has been long over- 
due. Additional tables of the trigonometric functions 
are given in which the argument is in radians instead 
of in degrees. Many cases arise, particularly in 
the solution of differential equations, in which the 
variable is naturally expressed in radians which, in the 
absence of such special tables, have to be reduced to 
degrees before numerical results can be obtained. 
Other tables in the collection include roots, powers and 
reciprocals, tables of hyperbolic functions, the Gamma 
function, and the error function. In the final section 
there are tables of derivatives, integrals, definite 
integrals, and a selection of algebraic and trigonometric 
formule. Here are also to be found the standard 
solutions of the linear differential equation of the 
second degree, having constant coefficients, which is 
fundamental in the study of vibrations, whether free, 
forced or damped. The publisher's work has been well 
done. The type chosen for the figures is the old English 
type with tails, which, owing to its greater legibility, has 
long been regarded as standard for the best tabular 
work. The provision of a loose sheet of stiff paper, on 
which proportional parts are printed, has made it 
possible to reduce considerably the number of pages 
which would have been required had these been printed 
with each table. 


The advantages of hydraulic gearing in providing 
a wide range 0: a variation without steps, combined 
with the possibility of changing speed without shock 
while the mechanism is running, have led to its use in 
many directions. Although before the war a number of 
applications had been made in connection with machine 
tools, it is only within recent years that the system has 








in a small book by E. Preger, entitled Fliissigkeitagetriebe 
an Spangebenden Werkzuegmaschinen, and published by 
the V.D.1.-Verlag, Berlin (price, 8 marks). This dis. 
cusses the requirements in regard to the oil used in such 
gearing, the pumps, piping and regulating gear, both 
hand operated and automatic, and the motors, descrip. 
tions being given of the different types employed, and 
of applications to grinding and shaping machines and 
to lathes, showing the ease with which this can be done. 
Following this, about two-thirds of the book is devoted 
to illustrations with descriptive tables listing the various 
parts and explaining the method of operation. The 
illustrations are clearly drawn, representing the practice 
of a number of machine-tool builders, while the small 
type employed for the descriptive tables has enabled 
a considerable amount of valuable information to be 
given in a small compass. 


In a small volume of 79 pages, entitled Railway 
Literature, 1556-1830, A Hand List (London: Grafton 
and Company, 10s. 6d. net), Mr. R. A. Peddie has 
given a bibliography of books, pamphlets and articles 
published on railways during their evolutionary period, 
and dealing with the Plate Waggon Ways of the 17th 
century, the Wooden Edge Rail Ways of the early 
18th century, and the iron railways of the latter part 
of the period. The information has been obtained 
from over forty libraries and private collections, and 
in some instances has been specially collected for 
inclusion in the book. Though many of the items 
refer to Acts of Parliament for railways, the author 
has not been able to find any collection of the Private 
Railway Bills as introduced into Parliament, and 
neither the British Museum nor the libraries of the 
Houses of Parliament, possess files of what must have 
contained much matter of historical interest. Of the 
items included, only four date from the 16th century 
and three from the 17th century. The 18th century 
is responsible for some fifty entries. After 1800, books 
and pamphlets become more numerous, but it is in 
1824 and 1825, when the Stockton and Darlington 
Railway was being constructed and inaugurated, that 
railway literature increased rapidly. Thereafter, there 
is an endless flow of material. Among the railways best 
represented in the bibliography are the Baltimore and 
Susquehanna Railroad, the Birmingham and Liverpool, 
the Canterbury and Whitstable, the Liverpool and 
Manchester, and the Stockton and Darlington Railways. 
The pages of the book are printed on one side only, 
thus leaving ample space for additional entries to be 
made, and there is an index of personal names and of 
the principal railway companies. 


J. A. Froude, when addressing the students of St. 
Andrews, remarked that “every honest occupation 
to which a man sets his hand would raise him into a 
philosopher if he mastered all the knowledge that 
belonged to his craft.’’ The same is true of any branch 
of learning which, pursued in all its ramifications, 
inevitably carries the student over the whole history 
of mankind. An illustration of this is found in 7} 
History of Fire and Flame (Simpkin, Marshall, Limited, 
15s. net), by Dr. O. C. de C. Ellis, written for the Poetry 
Lovers’ Fellowship, a society which has for one of its 
objects the publication of “such original work as 
seems to be of unusual merit.” Of the originality of 
Dr. Ellis’ work there is no question, and he has given 
us a book which essentially is one for the armchair 
and the fireside. There is much chemistry in it; we 
read again of Paracelsus, Boyle, Van Helmont, 
Priestley, Hales, Lavoisier, Bunsen, and others ; there is 
much lucid explanation of chemical phenomena; 
there are some beautiful photographs of the propaga- 
tion of flame ; we are given outlines of the history of 
lamps, gas lighting, steam engines, gas engines, and the 
like; but there is much before all this. Mythology, 
legends, fables, ancient history, philosophy, theology, 
writers and poets, thinkers of many ages, have all been 
placed under tribute, and with a surprising wealth of 
illustration the history of fire and flame is traced 
from the beginning of human thought. With specula- 
tions of the nature of things, and conjectures as to the 
mysteries of earth, air, water and fire, mists and dews, 
heat and cold, has come the gradual unravelling of 
one of the grandest of sciences, an aspect of w hich is 
so interestingly portrayed in this original work. There 
are, it may be added, both a bibliography and an 
index, and the latter is such that it occupies 49 pages 
and contains many thousands of entries. 


BritisH-Mape Copyinc Pencits.—Messrs. The Royal 
Sovereign Pencil Company, Limited, Britannia Pencil 
Works, Neasden, London, N.W.10, have sent us two 
copying pencils in a leather pocket case. The pencils 
are designated “herd copying” and * extra-hard 
copying,” respectively, and each bears the mark W olff's 
Iron Duke. The pencils, which we understand are of 
recent introduction, possess smooth and even writing 
properties on papers of varying qualities. The price 
3d. each, or 2s. 9d. per dozen. 
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LABOUR NOTES. 


Tue International Labour Conference at Geneva last 
week adopted a resolution, according to The Times 
correspondent, appealing to Governments and to the 
competent international institutions to carry through a 
number of political, financial, monetary, and economic 
measures designed to lead to an improvement in the 
present situation. The resolution suggests that 
Government delegates duly authorised should as soon 
as possible be given instructions to draw up and put 
in hand a list of big international and national works 
calculated to encourage the general economic develop- 
ment of the countries concerned ; that the League of 
Nations and the International Labour Organisation 
should be invited to the Lausanne Conference; that 
States should take joint action to settle currency and 
credit problems and to lay the foundations for a stable 
international monetary system; that the problems of 
production and international trade should be examined 
by Governments in collaboration with workers’ and 
employers’ delegates for the purpose of concluding 
such international conventions as would ensure the 
resumption of economic activity; and that the 
Governing body should instruct the International 
Labour Office to ask the Governments concerned to 
place public health works upon their programmes of 
public works intended to diminish unemployment. 





On the recommendation of the General Council, the 
Scottish Trade Union Congress at its meeting in 
Hawick last week, unanimously adopted the following 
resolution :—“* Contractors and the local authorities 
shall pay wages and observe conditions of labour not 
less favourable to all employees than those commonly 

ised by employers and trade unions in the trade 
in the district. Foreign manufacturers or merchants 
offering to supply goods or materials shall be bound to 
send to the local authority along with their offers a 
written guarantee to the effect that the provisions of 
the clause have been complied with. In the case of 
any breach of the provisions, a sum equal to 5 per cent. 
of the total amount of the contract, or a sum equivalent 
to the total under-payment of wages, shall be paid by 
the contractor to the local authority.” 





According to the weekly organ of the International 
Labour Office, self-management in workshops in the 
Soviet Union is in general regulated by standard rules 
issued by the Supreme Economic Council. The details 
of the system vary in different undertakings, but the 
underlying principle is the same. The work allotted 
to a shop is regarded more or less as a commercial 
order. The conditions of execution of the order are 
prescribed in a special contract. This contract deter- 
mines, among other things, the nature and quantity of 
raw materials and semi-manufactured goods to be 
issued to the shop, the quantity and quality of the 
products which the shop must deliver, the quantity of 
electric power to be consumed, and the character and 
quantity of labour to be used. These points are settled 
by negotiation between the planning body and the 
shop foreman. In the event of disagreement, the 
manager of the undertaking acts as arbitrator. In 
order to guarantee the execution of the work, the shop 
foreman concludes sub-contracts with the other shops 
and the auxiliary services, which regulate their mutual 
relations and determine their respective responsibilities 
within the scope of the contract concluded with the 
management of the undertaking. In a large under- 
taking the number of these contracts may be as high 
as 500. The materials and goods exchanged are valued 
in these contracts at prices determined in advance, 
and the transactions are effected by means of internal 
cheques or entries in current accounts. 





The responsibility of the workshop in the event of 
failure to carry out the contract is not uniformly fixed. 
Some undertakings suspend the payment of wages or 
the supply of raw materials to the workshop in default, 
but this practice is generally considered incompatible 
with the policy of the Communist Party. Often the 
management of the undertaking, after examining the 
causes of failure, grants the shop an advance which 
must be repaid within an agreed period. Disciplinary 
penalties may also be imposed where necessary. On 
the other hand, if the work is well done, bonuses may 
be paid either to certain workers or engineers indi- 
Vidually or to all members of the workshop. These 
bonuses are paid out of the savings made by the shop. 
Their amount, which generally varies between 20 per 
cent. and 30 per cent. of the saving, is determined by 
the management of the undertaking. 





Self-managing workshops are stated to be very 
numerous in the larger undertakings. These shops 
Generally have their own current expenses funds, 
which may be increased if their activity is enlarged, 
and they may assume binding obligations. In some 


undertakings they are genuine economic units and 
have their own current accounts with the State Bank, 
but these cases are exceptional, and as a rule the 
relations of shops with economic organs external to 
the undertaking are in the hands of the general 
management of the undertaking. At the beginning of 
last year the principle of self-management was extended 
to certain brigades (shifts), but their responsibility is 
much more limited than that of the shops. 





The total number of industrial disputes in British 
India in 1931 was 166, involving 203,008 workers and 
causing a loss of 2,408,123 working days, as compared 
with 148 disputes involving 196,301 workers and 
causing a loss of 2,261,731 working days in 1930. 
According to the weekly organ of the International 
Labour Office at Geneva, the trades most affected were 
the cotton and woollen industries, in which 75 disputes 
occurred, and the jute industry, in which 22 disputes 
took place; the number of persons involved and the 
number of working days lost were respectively 78,666 
and 1,108,888 in the former and 76,762 and 953,818 in 
in the latter. The largest number of disputes, namely 
53, occurred in the Presidency of Bombay, as com- 
pared with 47 in Bengal, but the numbers of workers 
involved and working days lost were respectively 
91,006 and 1,132,498 in Bengal as compared with 54,865 
and 699,226 in the Presidency of Bombay. Of the 
total number of disputes, 69 related to wages, 39 to 
personnel questions and 20 to leave of absence and hours 
of work; 65, or about two-fifths of all the disputes, 
were settled wholly or partially in favour of the 
workers. 





A Bill, specifying occupations which may not be 
exercised by aliens, has been introduced in the Turkish 
Chamber. The occupations which aliens will be per- 
mitted to exercise, on condition that documents 
attesting their capacity, approved by the Turkish 
consular agents in their countries of origin, have been 
registered with the Ministry of National Economy and 
the Departments concerned with the particular employ- 
ments are; Engine-driving, aviation, service under the 
State, or municipalities or institutions dependent on 
them, the manufacture of orthopedic appliances and 
artificial limbs, and skilled work in wireless and other 
telegraphy. All specialist workers introduced by 
private persons are subject to the same conditions. 
The occupations prohibited to aliens include those of 
variety artists, bakers, bootblacks, brokers, eleaners (of 
clothes and stuffs), coachmen, hairdressers, hall porters, 
hat and cap makers, house painters, interpreters for 
tourists, itinerant dealers, ironers, laundrymen, motor 
drivers, news film photographers, newspaper sellers, 
night watchmen, paviours, photographers, porters, 
printers, puppet showmen, secondhand dealers, shoe- 
makers, small shopkeepers, stockbrokers, toymakers, 
general workers and zinc engravers. 





Trades and occupations which under the Bill are not 
absolutely confined to Turkish citizens may be pro- 
hibited to aliens by a Decree of the Cabinet. The follow- 
ing are exempt from this provision: Aliens employed 
by companies holding concessions and for whose 
presence provision is made by the terms of the contract 
for a specified period; aliens engaged for a specified 
period under the provisions of the Act for the encourage- 
ment of industry : and porters, motor drivers, or guides 
in the service of foreign embassies and consulates in 
Turkey. Aliens who are carrying on trades and occu- 
pations exclusively restricted to Turkish citizens 
under the Bill must abandon them within six months 
from its promulgation. This, however, does not prevent 
those aliens whose acquired rights were officially 
recognised on January | from continuing their occu- 
pations. 





Industrial and Labour Information states that the 
number of American companies which have established 
systems of unemployment reserves has increased 
during the past two years. At the beginning of 1930, 
the number of workers covered by employers’ schemes 
and by joint agreement plans was about 75,000; since 
that time other companies have entered the field and, 
according to a recent official inquiry, the present cover- 
age of employers’ and joint schemes is about 90,000 
with some 26,000 to be added when the plan of 19 
Rochester companies comes into force in 1933. Recent 
additions to the list of companies with unemployment 
benefit plans include the J. I. Case Co., manufacturers 
of farming implements, Racine, Wisconsin, the Minne- 
sota Mining and Manufacturing Company, manufac- 
turers of abrasives, St. Paul, Minnesota, and five 
additional Rochester concerns. 





Substantial advances in the direction of stabilising 
the scale of their operations and guaranteeing con- 


the Hill Brothers Company of New York (distributors 
of dates), and the Leeds and Northrup Company, 
manufacturers of electrical measuring instruments and 
pyrometers. An interesting survey of the experience 
of some 20 companies in this field has recently been 
published by the American section of the International 
Chamber of Commerce under the title Hmployment 
Regularisation in the United States of America. Most of 
the companies appear to have been active in two main 
directions; first in planning work on the basis of 
business forecasts, especially as regards seasonal 
changes; and second in adapting personnel policies 
so as to provide for flexible working periods, the inter- 
company transfer of employees, reserve wages funds, 
and dismissal wages or loans. The number of workers 
actually covered by such schemes is of course very 
small, and the prospects of considerable increase in the 
near future do not appear to be great, but the activities 
of the companies in question afford valuable indication 
of the directions in which a policy designed to prevent 
unemployment may be applicable. 


The General Council of the British Trade Union 
Congress considered, at a recent meeting, an invitation 
from certain localities, in which it was proposed to 
set up Industrial Development Councils, to appoint 
representatives on these bodies. In view of the number 
of Councils of this description that are being set up, 
the General Council decided that they were unable to 
make nominations. The whole question is to be referred 
to the Economic Committee in order to consider whether 
attention might be given to the matter from a national 
point of view. 





At a conference of the United Textile Factory 
Workers’ Association in Blackpool, on Tuesday, Mr. J. 
Frayne of the Card Room Amalgamation, moved a 
resolution calling for the ratification by Great Britain 
of the Washington Hours Convention and requesting 
the Government to proceed with a measure to legalise 
the 48-hour week, The Government's failure to ratify 
before now was due largely, he said, to a considerable 
body of trade unionist opposition. Mr. Spedding, of 
the Nelson Weavers, seconded, and in doing so, 
suggested that it was necessary for the cotton workers 
to ask themselves whether they were really serious in 
pressing the question, having regard to the breaches 
of hours and overtime standards now common through- 
out Lancashire. Mr. Bates, of the Yorkshire Spinners, 
who also spoke, said that he was dissatisfied at the 
inactivity of the textile members in the last Parlia- 
ment on this question. Since September every cotton 
yarn doubling mill in Yorkshire had been working full 
time and there was pressure for more overtime. In 
many valleys the mills were working night and day and 
some of the worst cases of overtime were near the home 
of Sir Ben Turner, who at 68 years of age, was having to 
turn out and remobilise healthy trade union opinion 
against the abuses. Mr. T. McCall of the Warehouse- 
men, said that in the Heywood district it had been 
impossible to prevent weavers working double shifts. 
In the Nelson district one mill had been working the 
more-looms system for nearly two years, and the 
Weavers’ Association had been unable to stop them. 
The resolution was adopted. 





At Manchester, on Tuesday, the Central Committee 
of the Cotton Spinners and Manufacturers’ Association 
decided to give notice to the trade unions concerned to 
terminate the Wages and Hours Agreements arrived at 
in 1919. A year ago, when the committee asked for 
similar authority, there was a majority of only 65 per 
cent., and notice to the operatives was not given. It 
was Officially announced at the conclusion of Tuesday’s 
meeting that the replies received showed local associa- 
tions representing 984 per cent. in favour of action to 
abrogate the agreements. Two associations, repre- 
senting 1} per cent., had not replied. The Central 
Committee decided to leave the matter in the hands of 
a sub-committee consisting of the chairmen of the 
various local associations who will give the requisite 
notice to terminate the agreements. 


Mr. Runciman, the President of the Board of Trade, 
and Mr. Foot, the Secretary for Mines, met the Execu- 
tive Committee of the Miners’ Federation on Tuesday 
evening, to hear from them the result of their further 
meeting last week with the representatives of the 
Mining Association. In the course of the discussion 
Mr. Runciman made it clear that the statements which 
have appeared in the Press to the effect that the Govern- 
ment had reached a decision on the hours’ question and 
had its proposed Bill in draft were both of them 
eantatieldnel, lansenies and without foundation. After 


hearing the executive's report, Mr. Runciman informed 
them that he would invite the representatives of the 
Mining Association to make a similar statement of their 





tinuous employment to their workers, have also been 








made by a number of companies, including, for example, , 


position, after which he would present a report to the 
Cabinet. 
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THE NEWCOMEN SOCIETY. 


Ow April 27, simultaneous meetings of the members 
of the Newcomen Society were held in London and 
New York, when, according to the annual custom, | 
greetings were exchanged by cable between the two 
gatherings. At both meetings, two papers were 
presented, the first being by Mr. W. W. Mason on | 
* Trevithick’s First Rail Locomotive,’ and the second | 
by Mr. ©. L. Chandler on “ Early Shipbuilding in 
Philadelphia.” Next year, Mr. Mason said, was the | 
centenary of Richard Trevithick’s death, and in view | 
of the attention which, no doubt, would then be paid 
to his work, it appeared desirable to answer as far as 
possible the question, “* What was his first engine like ?” 
As was well known, Trevithick died in poverty at 
Dartford in April, 1833, and though he had been the 
pioneer in the use of high-pressure steam and its | 
application for the purposes of traction, his death | 
passed almost unnoticed among his contemporaries. | 
It was not until the publication of his Life by his 
son, Francis Trevithick, in 1872, that any full account 
of his labours was available. In the period which inter- 
vened between the locomotive experiments in South | 
Wales in 1804 and the researches of his son about half | 
a century later, however, much information had been | 
lost, and it was through this that to-day no one could | 
say with certainty what Trevithick’s engine was like. | 
The questions Mr, Mason endeavoured to answer | 
referred to the gauge of the track, the position of the | 
rail flanges, the position of the engine cylinder, and | 
the arrangements of the clutch on the main shaft, the | 
feed pump, the feed-water heater, the steam gauge, | 
and the chimney. Though much mystery surrounds | 
the experiment, there was proof that, on February 21, | 
1804, the engine took a load of 10 tons of bar iron and | 
about 70 passengers from the Penydarran works, | 
where it was constructed, down the old tram-road to | 
its junction with the Glamorganshire Canal at Aber- | 
eynon, a distance of about 10 miles, and in March | 
repeated the journey, but with a net load of 25 tons. 
The most important point under discussion, Mr. Mason 
said, was the position of the cylinder. In Rees’s 
Cyclopedia of 1819, it was stated that the cylinder | 
was placed vertically in the end of the boiler, but in | 
the drawing of William Llewellyn, presented to the | 
Patent Office Museum in 1862 by William Menelaus | 
and now preserved in the Science Museum, the cylinder 
was placed horizontally, and this drawing, the author 
thought, gave the general arrangement correctly. 
Unfortunately, the evidence for this and other matters 
was very incomplete, and it might be that unless further 
contemporary accounts of Trevithick’s work were | 
brought to light the matters referred to would never be 
satisfactorily determined. 

In his paper on “Shipbuilding in Philadelphia” 
Mr. Chandler treated of the period 1683-1812. In the | 
days when America was a colony, Philadelphia occupied 
a position in shipbuilding only second to that of the | 
Massachusetts ports. The industry was greatly pro- | 
moted by bounties from the English Government, 
while William Penn encouraged the immigration of 
trained shipwrights. One of these was Bartholomew 
Penrose, whose grandson, Thomas Penrose, actually 
equipped, in 1762, at his own expense, a man-of-war 
which took part in the war between England and Spain 
Virtually all the ships of the first United States Navy 
were built in Philadelphia, largely by Joshua Hum.- | 
phreys and his associates. A study of Humphreys’ 
account books showed how prices and wages rose enor- 
mously owing to the Revolution. With the coming 
of Independence and the establishment of the National 
Government, shipbuilding in Philadelphia received a | 
great impetus, and in the Napoleonic era local ship- | 
builders were invited to Spain and Russia to assist in 
ship construction. Shipbuilding activity in the United 
States unquestionably was a factor in enabling her to 
take a position in international affairs. 


Dam Fauwures; Appenpum.—In our issue of March 18, 
on page 346, we gave a brief summary of 293 cases of 
failures of dams analysed by Mr. M,C. Hinderlider, State | 
Engineer, Colorado, and dealt with in a paper read by 
him before the American Society of Civil Engineers. Mr. 
Hinderlider now informs us that the final form of his 
paper covered 310 failures, and although it was only pos 
sible to publish a digest of the tabular statements, copies 
of the complete tables covering the 
reproduced on some eight or ten pages, are obtainable 
on application to the Secretary of the Society in question. 


Tue INSTITUTION OF STRUCTURAL ENGINEERS 
Erratum. -In our reference to the annual dinner of the 
Institution of Structural Engineers, on page 522 ante, 
we stated that the recipient of the Institution's scholar 
ship this year would not be required to go abroad. 
have, however, since been informed by the Seoretary, 
Major R. F. Maitland, O.B.E., that owing to subsequent 
arrangements made on the night of the dinner, 
winner of this year’s scholarship will be required to 
travel either on the Continent or in the United States. 


We are glad to publish this correction, as we are fully | 


convinced of the value of foreign travel to the young 
engineer. 


failures in detail, | 
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In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
‘standard ’’ metal, respectively. 


The prices shown for 
Middlesbrough prices are plotted for 


steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
| plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 


bottle, the contents of which vary from 70 Ib. to 80 Ib. : 
Each vertical line in the diagram represents a market-day, and the horizontal 


| lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


other cases the prices are per ton. 


LAUNCHES AND TRIAL TRIPS. 


Santa Rosa.—Turbo-electric passenger, cargo and 
mail steamer for service between the east and west | 
coasts of the United States, via the Panama Canal ; 
turbo-electric propulsion machinery supplied by Messrs. 
International General Electric Company, New York. | 
Launch, March 24. Main dimensions, length, 508 ft. ; | 
beam, 72 ft.; displacement, 16,000 tons. Built by| 
| Messrs. Federal Shipbuilding and Drydock Company, | 
Kearny, New Jersey. for Messrs. Grace Steamship | 
Company, New York. 

“ Dompy.”—Cargo and grain-carrying steamer ; triple- 
expansion engines. Trial trip, April 1. Main dimen- 
sions, 434 ft. 3 in., by 55 ft. 5in., by 31 ft. Built and 
engined by Messrs. William Gray and Company, Limited, 
| West Hartlepool, for Messrs. Sir R. Ropner and Company, 
' Limited, West Hartlepool. 


The price of tin-plates is per standard box, but in 


“ Bette Isue.”—Single-screw passenger and cargo 
steamer, specially strengthened for navigation in ice, 
for service between Montreal, Prince Edward Island, 
Cape Breton Island, Miquelon, Newfoundland and 
Halifax, Nova Scotia ; triple-expansion engine. Launch, 
April 4. Main dimensions, 245 ft., by 37 ft. 6 im., by 
21 ft. Built and engined by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Wallsend on-Tyne, 
for Messrs. Newfoundland Canada Steamships Limited, 
Halifax, Nova Scotia. 

“ Ertn.”’—Single-screw passenger and fruit-carrying 
steamer for service between Central America, the West 
Indies and Europe; four-cylinder, triple-expansion 
engine working in conjunction with a Metropolitan- 
Vickers exhaust turbo-electric combination equipment. 
Launch, April 5. Gross tonnage, 6,000. Built for 
Messrs. Erin Steamship Company, Limited, Belfast, 
by Messrs. Workman Clark (1928), Limited, Belfast. 
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SOME EXPERIMENTS ON THE 
NITROGEN-HARDENING OF CAST 
IRON.* 

By J. E. Hurst. 

THE experimental results described in this paper 
form part of an investigation of the degree of hardness 
obtainable and the general strength properties of 
aluminium-chromium cast-iron suitable for nitrogen- 
hardening. The composition of the alloy cast-iron 
is within the requirements of the commercial product 
known as Nitricastiron. 

The material used in these experiments was taken 
from commercial casts of this alloy cast-iron, for which 





castings are preferably hardened and tempered. It 
has been found that in this condition the hardness 
obtained and the penetration of the nitrogen-hardening 
are better. For this treatment the castings are 
quenched in oil from a temperature of from 850 deg. 
to 875 deg. C. and tempered at a temperature of from 
600 deg. to 650 deg. C. This tempering treatment is 
carried out in an electric resistance furnace, and is 
deliberately prolonged to combine the stabilising 
treatment intended to remove internal stresses and 
thus prevent distortion during the nitrogen-hardening 
treatment. The nitrogen-hardening treatment consists 
essentially of the exposure of the castings to the action 
of anhydrous ammonia gas at a temperature of 510 deg. 





per square inch. The alloy cast-iron has a minimum 
value of 22-5 and 19-5 million lb. per square inch 
in the centrifugally-cast and sand-cast conditions, re- 
spectively. This value changes slightly in the upward 
direction with each treatment. The nitrogen-hardened 
specimens have a distinctly higher Ex value than the 
material in the as-cast condition. Centrifugally- 
cast material to the 4K6 specification possesses aver- 
age strength values of from 18 tons to 22 tons per 
square inch, corresponding to moduli of rupture 
of 29 tons to 32 tons per square inch. The strength 
of the aluminium-chromium alloy, taken on dupli- 
cate specimens, namely 24-5 tons and 25-9 tons per 
square inch in the as-cast condition, corresponding 





Fig. J. STRESS DEFLECTION CURVES. 








Fie. 6. Sanp-Cast SPECIMEN, 
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the mixture is made up of refined chromium alloy 
pig-iron and returned scrap from previous casts of the 
same alloy. This mixture is melted in an oil-fired 
crucible furnace, and the requisite quantity of alumin- 
ium is added, in the form of notched bar, to the molten 
mixture. Up to the present time the castings manu- 
factured of this material have been principally cylinder 
liners cast by the centrifugal process. For this reason, 
cylindrical castings were used for the test specimens, 
and the testing procedure was carried out on annular 





Fic. 7. CENTRIFUGALLY-Cast SPECcI- 
MEN, NiITROGEN-HARDENED. DEPTH 
0°010-In. x 200. 
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aterial. (Green Sand). j 
Element. | 
ceeegs <P ; ~—— | C. for a period”of from{80 hr. to 90 hr. This process is = - 
As Cast. | Annealed. | As Cast. | Annealed. | carried out!in‘a standard type of nitrogen-hardening 
- eared |furnace in a manner similar in every respect to the Fic. 8. Same Specimen as Fic. 7. xX 600. 
| Per cent. | Per cent. | Per cent. | Per cent. treatment of nitrogen-hardening steel.* 
otal carbon 2-05 2-61 2-62 2-65 ri “ oe of the general strength pro- (Fie. 8. ne a TO 
es oof rf | > : “ou perties of aluminium-chromium cast-iron specimens at ALF Size LINEAR. 
neemetenien ee 5 33 1. 2 oe bere stage of the preparation of the cate for 
Silicon . 2°58 2-44 | the operation of nitrogen-hardening, i.e., in the as- | 
—, = oA | cast, annealed, and hardened and stabilised, condi-| to moduli of rupture of 39-2 tons and 41-5 tons per 
Phosphorus 0-096 0-098 i, a number of cylindrical castings were made|square inch, respectively, is therefore considerably 
Chromium 1-69 1-58 by the centrifugal process and also in green-sand | higher than that of the ordinary centrifugally-cast 
ia 1s Ad | moulds from the same melt of material. The castings | material. The heat treatment of the alloy is accom- 
Titanium “1 Ni Ni |in each case were identical in size, being made to the | panied by a distinct increase in strength, amounting 
Molybdenum ..} Nil Nil | standard cylinder-liner casting dimensions of 4-75 in. | to approximately 25 per cent. The nitrogen-hardened 


| outside diam., 4 in. internal diam., and 10 in. long. | specimens show a slight falling-off from the strength 
, ; | Test rings of the dimensions required by the previously | level attained as a result of heat treatment. 
ring-form specimens according to the methods defined | mentioned specifications were machined from the! The permanent set is an arbitrary value commonly 
a British Standard Specifications Nos. 5004 and castings and submitted to treatment. For the deter- | used in testing material for piston rings, cylinder liners 
\6 (Aircraft Material).t All the hardness deter-| mination of the properties of the material in the as-cast|and valve inserts, and represents the permanent 
ep eae were made with the Firth hardometer, using | condition, test rings were turned off the castings prior | change in the gap of a gapped ring after stressing at 
ye sre indenter and a 30-kg. load. _. | to annealing. All chemical analyses were made on 14 tons per square inch (British Standards Institution 
mh ay ggg. io rays cast-irons of the composition | cuttings taken during the parting-off of test rings from | formula). The values, 2-56 per cent. in the as-cast 
ma -« distinct air-hardening properties. The | the annealed castings. These are given in Table I. condition and 2-78 per cent. in the annealed con- 
tion fall therefore are subjected to an annealing opera- _ Centrifugally-Cast Material.—The modulus of elas- | dition, which increase to 4-75 per cent. in the hardened 
= ws owed by slow cooling prior to machining. After | ticity (Ex value) is considerably higher at all stages | and stabilised condition, are definitely low. Standard 
igh-machining and prior to finish-machining the | of the treatment than that of ordinary centrifugally- | centrifugally-cast material usually shows @ permanent 
cast material. Centrifugally-cast iron made to tho|set of the order of 8 per cent. to 10 per cent. The 
requirements of the Aircraft Material Specification has | Firth diamond hardness numerals of the material 
| an average Ex value of 16 million lb. to 17 million Ib. | change, owing to the heat treatment, from 418 in the 
—-~ as-cast state to 302 in the annealed condition, and 
* See W. H. Cunningham and J. 8. Ashbury, Exorverr- | 302 and 364 on duplicate specimens in the hardened 
tN@, vol. cxxxii, page 475 (1931). jand stabilised condition. Annealing, therefore, is 








* Paper read before the Iron and Steel Institute, on 
Thursday, May 5, 1932. Abridged. 
+ For further details of this testing procedure see 
J. E. Hurst, ‘‘ Oil-Hardening and Air-Hardening Cast 
xliii, page 385 








Trons,” Foundry Trade Journal, vol. 
(1930), 
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accompanied by a distinct softening, The Firth diamond 
hardness numerals of the material after nitrogen 
hardening, taken on duplicate specimens, were 962 
and 982. 

Sand-Cast Material—-The properties of the sand 
cast specimens have approximately the same ten- 
dencies as those of the centrifugally-cast material. 
In magnitade, the values of the modulus of elasticity 
(Ey value) and tensile strength”are lower than those 
of the same material centrifugally-cast, but at the 
same time they are distinctly higher than those of 
ordinary centrifugally-cast material, and quite equal 
to the best results obtainable with ordinary sand-cast 
iron for high-duty purposes. The permanent set values 
are higher than those of the centrifugally-cast alloy 





(6-1 per cent. in the as-cast condition and 9-7 per | 


cent. in the annealed condition) and more nearly 
approach those obtained from ordinary centrifugally- 
cast material. In the as-cast and annealed conditions, | 
the hardness is lower, 340 and 269 Firth diamond | 
hardness numerals, repectively, but in the hardened | 
and stabilised condition (300 and 241, on duplicate | 
specimens) it more nearly approaches the hardness 
of the same alloy centrifugally-cast. The Firth | 
diamond hardness numerals of the material after | 
nitrogen hardening, taken on duplicate specimens, were | 
894 and 904. 

The sand-cast material is somewhat less stiff and less | 
strong than the centrifugally-cast metal. This is illus- 
trated further by the curves in Fig. 1, page 557, show- 
ing the relation between the stresses (British Standards 
Institution formula) and the deflection (gap opening) 
of the annealed specimens of the sand-cast and centri- 
fugally-cast material, respectively. For comparison 
purposes, the curve of a similar specimen of ordinary 
centrifugally-cast material made to the 4K6 specifica- 
tion is included. 

Chemical Analyses.—The chemical analyses are 
typical of Nitricastiron. The lower combined carbon 
contents of the sand-cast specimens are due to the 
slower cooling of the metal in sand moulds. In the 
centrifugal casting process metal moulds are used, 
and this would be expected to result in a higher com- 
bined carbon content. The higher combined carbon 
content in the latter specimens is evidently not 
destroyed by the annealing to which the specimens 
have mn subjected. The carbon determinations on 
the materials in the as-cast condition are given in 
Table I. The slight change in the combined carbon 
and graphite due to annealing is shown by these results. 

Machining.—The centrifugally-cast specimens are 
harder to machine than the sand-cast material. The 
annealed centrifugal castings were turned in the lathe 
at a speed of 70 ft. per minute with a depth of cut of 
} in. to % in. and a feed of 40 cuts per inch, using 
Widia-tipped tools. The machining speed of the sand 
castings in the annealed condition was 90 ft. per 
minute with a depth of cut of } in. to %& in. and a feed 
of 30 cuts to 40 cuts per inch with the same kind of 
tools. 

M icrostructure.—In the as-cast condition, the matrix 
of the centrifugally-cast specimens consists of very 
finely laminated pearlite and extremely small graphite- 
flakes, together with substantial quantities of free 
carbides. In the annealed condition, the pearlite carbide 
has coagulated in a ferrite matrix. The matrix of the 
hardened and tempered material contains free carbide, 
and graphite, and is presumably pearlitic in character, 
although it was found impossible to resolve this at a 
magnification of 1,500 diameters. It was found to 
contain a large amount of small specks which are 
probably carbides thrown out of solution during cooling. 
In an annealed specimen from the sand-cast material 
the coagulation of the pearlite carbide and the larger | 
size of the graphite plates was revealed. The micro- | 
structures of the sand-cast specimens were similar to | 
those of the centrifugally-cast specimens, with some- | 
what coarser graphite and a smaller amount of free 
carbide. 

The Nitrogen-Hardened Surface.—F or comparison pur- 
poses, a standard specimen of Nitralloy steel LK3 was | 
subjected to the the nitrogen-hardening treatment along | 
with the specimens of cast-iron. The alloy, poco 
when sand-cast and when centrifugally-cast, gave 
hardness and depth of penetration values somewhat 
lower than those of the control steel specimen; the 
degree of hardness attained and also the depth of | 
penetration in the centrifugally-cast specimens were 
slightly greater than those of the sand-cast specimens. 
Fig. 6 shows the structure of the hardened layer of a} 
sand-cast specimen, and Fig. 7 that of a centrifugally | 
cast specimen. The nitrogen-hardened layer in both | 
cases etches darker than the core with picric acid. The | 
carbides exist in the hardened case apparently un- | 
decomposed, and an extreme outer layer which etches | 
lighter than the hardened case can be clearly seen | 
under the microscope and is visible in Fig. 7. Fig. 8 | 
shows the same specimen as Fig. 7 at a higher magni- | 
fication. The extreme outer layer is clearly visible | 

in this illustration, as are also the free massive carbide, 





the small specks of deposited carbides and the dark- 
etching of the ground-mass constituents. 

It is of general interest to note that some of the 
massive carbide areas in the nitrogen-hardened portion 
show one or more rectilinear markings in a direction 
at right angles to their longest axis. None of the 
carbide areasin the core appears to show these markings. 
Immediately underneath the extreme outer layer is 
a concentration of specks of a third constituent. This 
appears to be characteristic, and a further example is 
shown in Fig. 9, illustrating the extreme outer edge of a 


Fie. 9. Sanp-Cast Specmmen, NITROGEN 
HARDENED. Extreme EpGe or Case. x 600. 


(RepuceD In Repropvuction to Hatr-Size 
LINEAR. ) 


sand-cast specimen. The depth of penetration of the 
hardening effect shown in Fig. 8 corresponds to the 
depth of the dark-etched case shown on the specimen 
at the lower magnification. All the micro-specimens 
have been etched with picric acid. 

In all the specimens examined, the nitrogen- 
hardened surface is quite coherent and is not easily 
flaked or spalled. Under the microscope the polished 
surfaces of the hardened specimens show numerous 
small cavities, These are due to the presence of the 
free graphite in the surface. The ring-form specimens 
used in the testing procedure are of rectangular cross- 
section, but in testing them no sign of fiaking or spalling 
occurs even at the extreme corners of the section until 
stresses closely approximating to the breaking stresses 
are attained. 


48-IN. TRAVERSE HEAD DRAW-CUT 
SHAPER. 


Tue machining of flat surfaces on the interior surfaces 
of cylindrical parts is an operation which calls for 
special machines if it is to be done economically and 
effectively. An interesting machine for this purpose 
is the 48-in. traverse head draw-cut shaper illustrated 
in Figs. 1 to 3, on the opposite page. It is con- 
structed by Messrs. The Butler Machine Tool Com- 
pany, Limited, Victoria Ironworks, Halifax, and is 
designed primarily for shaping the flat pole seatings 
in the yokes of electric motors, particularly traction 
motors, though, of course, by appropriate modification, 


|it can be made suitable for other cylindrical parts. 


The yoke is held between two trunnion face plates, 
through the inner one of which the ram carrying the 
cutting tool reciprocates. The ram is mounted in 
the traversing saddle which is not capable of vertical 
movement, and in order to accommodate different 
work diameters, therefore, the trunnions are carried 
on a table which is vertically adjustable. The vertical 
cutting adjustment is given in the tool box, not by 
movement of the table. The maximum cross traverse 
of the saddle is 18 in., which determines the width of 


| the flat surface that can be cut, the maximum stroke 


of the ram being 52 in. The diameters of work that 
can be handled may be inferred from the fact that the 
minimum and maximum distances from the ram to 
the table top are 24 in. and 38 in., respectively. 

The general features will be clear from Figs. 1 and 2, 
in which no work is mounted in the machine. In 
Fig. 3, however, a yoke is in position, and the conditions 
during a cut can be observed. The inner trunnion is 
bolted to the table, and, at the back, just underneath 
the ram, is an adjustable taper strip attached to the 
bed and providing a means of taking the thrust of the 
cut, the tool travelling towards the bed on the cutting 
stroke. The outer trunnion is adjustable longitudin- 
ally to accommodate different lengths of work. The 
table slides on the main bed at its inner end, and 


between bracket slides at its outer end. There are | 


three elevating screws, two at the front and one at the 
rear. The screws are actuated by a 2-h.p. motor, 
or, alternatively, by the inclined handwheel visible at 
the front of the machine in Fig. 1. The table is locked 
by the lever seen on the extreme right in Fig. 2. 
The work is revolved, when a fresh seating is to be 


machined, by rotating the outer trunnion by hand. 
operated worm-gear. This mechanism is shown in 
both Figs. 1 and 2. Indexing is done by the ring 
facing the operator, seen in Fig. 3. 

This latter figure also shows the construction of the 
tool box. This is of forged or cast steel throughout, 
and is rigidly fixed to the end of the ram. Vertical 
adjustment of the tool to make a fresh cut is by hand. 
The table is kept locked through the whole machin- 
ing operations on the work, which ensures its rigidity 
and eliminates risk of incorrect setting for the several 
surfaces. The ram is of square cross section, 7} in. 
wide, with a central hole bored through to lighten it, 
It is of high-tensile steel, finished by grinding, and the 
rack teeth are machine-cut from the solid. The 
upward thrust of the cut is taken by a large roller 
bearing at the front of the ram slide, a feature which 
has proved very effective in operation. The ram is 
reciprocated by a pinion actuated by a 15-h.p. revers- 
ing motor. The motor is mounted on a base bolted to 
the rear of the main bed. Reversal is effected by a 
switch which is actuated from tappets on a dial seen 
above it in Fig. 1. The stops are set to the length 
of stroke desired. The speed is controlled from a 
panel and may be varied on the cutting stroke from 
15 ft. to 40 ft. per minute, and on the return stroke from 
40 ft. to 60 ft. per minute. 

The horizontal feed to the saddle is of the planer 
type, and is actuated by means of a large friction 
disc. The degree of feed is varied by the slotted disc 
seen near the stroke-setting dial in Fig. 1. The width 
of the saddle bearing way is 48 in., the saddle itself 
being 3 ft. wide. A narrow guide at the front pre- 
vents twisting. It will be clear from the figures that 
all the controls have been grouped at the front of the 
machine. The table elevating and locking gear have 
already been alluded to. The large handwheel above 
the table elevating handwheel in Fig. 1 is for hand ad- 
justment to the saddle. The ball lever below it controls 
the stopping, starting and reversal of the feed. Work- 
ing control is obtained by a pendant switch. This, as 
will be clear from a comparison of Fig. 1 and Fig. 2, 
may be swung to either side of the machine at will. 
The switch is provided with five buttons. Two of 
these start and stop the table-elevating motor. The 
other three control the main reversing motor, and effect 
starting, stopping, and inching, respectively. As the 
cutting tool is only visible from certain positions, the 
inching movement is of particular value. Lubrication 
is effected by the two “ one shot * pumps seen in Fig. 2, 
one of which serves the saddle and the other the bed. 
To give an idea of the scale of the machine it may be 
mentioned that the floor space occupied is 16 ft. by 
1l ft., and the approximate weight, excluding the 
electrical equipment, is 9} tons. 


ForreE pE Parts.—As already stated in our columns, 
the Paris Universal and International Trade Fair com- 
menced on May 4 and will remain open until May 18, 
in the Exhibition Park at the Porte de Versailles. The 
exhibits comprise manufactured goods and products 
of all kinds arranged in 42 sections. The offices of the 
Fair are at 23, rue Notre Dame des Victoires, Paris (2e.), 
and the address of the London office is 143, Fleet-street, 
E.C.4. The Southern Railway Company has made 
special arrangements for travel at reduced fares for the 
benefit of exhibitors and visitors to the Fair. Full 
particulars are obtainable from the Continental Inquiry 
Office, Victoria Station, London, 8.W.1. 


Tse Meco PortaBLe Ramway Swirce : ADDENDUM. 
—In concluding our description of the Meco portable 
railway switch, on page 472 ante, we gave particulars 
relating to the 30-in. gauge switch in the lighter range. 
As contractors’ temporary railways in this country are 
usually of 24-in. gauge, some particulars regarding the 
Meco switch of this gauge will be of interest. The length 
of the 24-in. gauge switch in the lighter range is 9 it., 
and its radius is 13 ft. 4 in. It will carry a load of 
5,500 Ib., or of 7,200 Ib. if the curves be fitted with 
packing blocks, on a wheel base of 26 in., and has 4 
weight of 180 lb. In the heavier range, the 24-in. gauge 
switch has a length of 13 ft. 4 in., and a radius of 33 ft. 
4 in. It will carry a load of 7,000 Ib.. or of 9,000 Ib. if 
the curve be fitted with packing blocks, on a wheel base 
of 40 in., and has a weight of 390 Ib. 

Tue Encrveertne Gourinc Socrety.—The Spring 
Meeting of this Society was held, this year, at Burnham- 
on-Sea, by the courtesy of the Burnham and Burrow Golf 
Club, over the week-end of April 30 to May 1. Mr. J. 
Townley, playing off a handicap of seven, won both the 
Captain’s Prize in the first division and the President s 
Cup. The second prize in the first division was won by 
Mr. M. J. D. Kerr, and the Captain’s Prize in the second 
division by Mr. W. W. Hughes. Messrs. E. E. Lloyd and 
W. W. Hughes were, respectively, first and second in the 





Wilson Cup, while the Timmis Cups, for four-ball tour- 
somes, were won by Messrs. C. W. Myddleton and G. H. 
| Hopwell, the second prizes going to Messrs. J. A, Dixon 
and R. B. Grey. The pair of new cups presented to the 
| society by Messrs. P. V. Hunter and G. V. Twiss, for ® 
| greensome competition against bogey, were won by Messrs. 
| P. V. Hunter and W. W. Hughes, the second prizes being 
taken by Messrs. R. B. Grey and G. N. Wright. 
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CONSTRUCTED BY MESSRS. THE 
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viewpoint the only consideration is to make available 
the largest possible surplus by aiming at high efficienc 
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BLAST-FURNACE ENGINEERING.* 
By W. R. Brown, D.S.O. 


_ Tue evolution of an entirely new blast-furnace plant 
18 an event of moderately infrequent occurrence, so 
that the coincidence of the simultaneous building of 
two%new plants, namely, the Dagenham furnace of the 
Ford Motor Company, Limited, and the Pretoria 
furnace of the South African Iron and Steel Industrial 
Corporation, Limited, perhaps warrants the author's 
endeavour to record some of the principles which guided 


the general planning, the selection of auxiliaries and, | 


to some extent, the details of design. In the two 
examples under review, one blast-furnace is an auxiliary 
of an automobile factory, the other a unit in an iron 
and steel works, the former receiving all materials 
water-borne, the materials for the latter being all rail- 
borne; one making a single special grade of foundry 
iron, the other making basic, foundry or special irons 
a8 occasion may demand. These individual charac- 
teristics impose themselves upon the general planning, 
making each plant peculiar to its own conditions and 
environment. 

_ Before engineering proper is commenced, an exhaus- 
tive technical and commercial study of the whole 
Project must be made. Where alternative supplies of 
materials are available, these must be examined and 
decisions formed as to whether the plant should be 
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in the stoves and other points where gas is consum 
The economics of the gas question have been intimately 
studied in other papers, as also has been the relative 
value of gas-cleaning systems. It suffices to record 
that clean gas is essential to a modern plant, and that 
there exist many reliable methods of attaining this. 
However, those accustomed to working blast-furnace 
plants will always desire that the apparatus shall not 
usurp a position of more than secondary importance, 
and so will show a predilection for simple, safe and 
| easily-operated cleaning plants. 

The value of surplus gas, if properly utilised, can 
always be computed by its coal equivalent, but en- 
deavour should be made to utilise the surplus gas in 
places where gaseous fuels are essential ; the value can 
| then be deemed to be not only the cost of the coal 
| equivalent, but also the cost of gasification of the coal. 
|The tendency to replace numbers of small blast- 
| ee by larger units makes the gas fluctuations 

in the mains far more apparent when one furnace is 

| checked or stopped than when many furnaces feed the 
same line. This, with the more elaborate systems of 
| gas disposal, incorporating boosters or fans in the 
| gas lines, calls for a certain amount of engineering skill 
to secure the plant from the risks arising from the 
|ingress of air which may be induced into the mains 
| by fans and chimneys wherever leakage occurs. 

General Engineering.—The general layout of the 
| furnace plant can be varied considerably, and should 
| be governed by considerations of the site and operation. 

It is usual from the commencement to arrange for 
| designed for using a variety of ores, or whether only | future extensions, so that all single-furnace projects 
| one class of mixture should be catered for. The disposi- | are originally planned as, at least, two-furnace plants. 
| tion of the plant units relative to the site conditions, | These can be arranged with stoves centrally disposed 
to the remaining parts of the works, and to the railroads, | in one line with a furnace at either end, or with the 
is another consideration. In this connection, even| furnaces on one centre line sharing a common cast 
a pe as prevailing winds may a of re moma | | reg rye wes on a os —- — 

ut the more important points are the routeing of|to that of the furnaces. e first meth renders 
traffic between the 5 seme comer with easy ee to the furnaces and stoves subject to easy supervision, 
and from the main lines. Water supply and the logical | and makes it practicable for the stove-tender to act 
arrangement of sewers may also affect the general | as deputy to the foreman and keep in touch with the 
arrangement. | furnace operation. The alternative layout segregates 

At this stage it should be determined what stores of | the stoves from the furnaces, and preheating the blast 
materials need be held in reserve at the plant, so that | becomes more of an individual department, comparable 
ae 7 aoe he, atone Ragga “ ky the ewes ay Sy wy yy oe 

supplies, the incidence of holidays, the number of | also permits the labour force at either furnace 
different ores, |p - 4 wa in the trade, and - | saat ti — in case ‘ ry yy m, — 
requirements of coal, coke and limestone must in this | furnace, which, on account o e small number o 
ae be studied. Likewise, facilities for handling | hands required at a modern plant, is a consideration of 
and conveying the products to their respective destina- | much value. Furthermore, the common cast house 
| tions, the size and type of ladles, sand beds or casting | will, in the case of a two-furnace plant, save a certain 
machines, and the layout of slag and hot-metal roads, | amount of capital expenditure. 

must all receive attention. Another subject for pre-| It is interesting to note that the Ford Motor Com- 
liminary study is the most economic selection of the | pany consider that contiguity of plant is an essential 
various building materials available in the different | desideratum. All components of their plant are 
localities. This point is exemplified by the use of steel | disposed ~ a — par bg arg ad na spe eg 
bunkers and a steel chimney at Dagenham, whilst | of materials is strictly avoided. At the Pretoria plant, 
reinforced concrete bunkers and a brick chimney are | where the industry is naturally in an embryonic stage, 
used at Pretoria. | considerable freedom has been reserved, and the plant 











The manner in which that valuable asset blast-|is somewhat more widely distributed. This, to some 
extent, is illustrated in Figs. 2 and 5, Plate XXIX. 
One of the initial problems of engineering proper 


| furnace gas should be used presents a problem of some 
|magnitude, but from the blast-furnace engineering 


| 
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being the foundations, it is strange to note how widely 
variant were the conditions at these two plants. At 
Pretoria, the difficulties were negligible, but at Dagen- 
ham an exceedingly complex problem presented itself. 
The history of the Thames-side location explained 
much of the formation : the ancient river bed reclaimed 
by the Essex wall, a later breach and inundation, and 
much later an upper layer dumped from London 
excavations. Fortunately, at a depth of between 
40 ft. and 50 ft. below yard level there lies the bed 
of Thames ballast common to this district, which 
forms a suitable landing for piles; this gravel was 
carefully explored and mapped by a series of test 
borings. 

Every load at Dagenham must be carried on piles, 
those used being 14 in. square of pre-cast reinforced 
concrete. These were driven to a theoretical set, but 
formule were disregarded if the pile had not definitely 
entered the ballast when a set was indicated. Under 
the various sections of the blast-furnace plant, not 
including coke-ovens, boilers or blowing plant, some 
7,000 piles have been driven. At Pretoria, where 
the ground will carry a load of from 2 tons to 8 tons 
per square foot, no piling has been necessary. There 
exists at Pretoria a climatic condition which must be 
carefully heeded, namely, the low barometric pressure 
due to altitude. Turbo-blowers, air fans on stove 
burners and the like must be proportionately increased 
in size in comparison with sea-level machines if they 
are to deliver a similar weight of air or oxygen. 

Plant Engineering.—Proceeding to the engineering of 
the plant components, the sizes of the furnaces and 
stoves must first be established. The largest units 
compatible with output requirements appear to be 
& wise precaution, the initial cost being far from 
proportional to the capacity. However, this theory 
cannot be too freely applied when the initial cost is 
inflated by heavy transport charges, as is the case 
when the plant is for a distant location like Pretoria. 
It is safe to suggest that a minimum size of furnace 
exists, below which it would be uneconomical to use 
the expensive mechanical equipment which one 
associates with a modern plant. This size should not 
only be expressed in terms of output of iron, where 
between 350 tons and 500 tons per day would be the 
datum, but in certain cases a more correct medium of 
expression is terms of total material input. The 
postulation would then be that about 1,000 tons per 
day of input warranted mechanisation, although in 
the case of lean ores this might represent only 200 tons 
of iron output per day. 

Both the furnaces now under review are destined to 
make 500 tons of iron per day, although the commencing 


outputs may be in the neighbourhood of 350 tons. | 


The objective at Dagenham is to produce a high- 
silicon special iron and to maintain the grade without 
intermission. For this purpose it was decided to be 
generous with the volumetric capacity and drive at 
only a moderate speed. 


rich burden, and the dimensions of the furnace conform 


closely to established precedents for this kind of pro- | 


duction. For the electric current actually used in 
plant operation, it is wise to limit the voltage to from 
230 direct current to 250 direct current. In arriving 
at this decision, safety to personnel should be the chief 
consideration, and a referendum of the opinions of 
American engineers, experienced in running highly- 
mechanised plants, unanimously supports this judg- 
ment. 

From these general precepts the engineers must 

seed to establish the size and type of all the leading 
eatures, equipment and auxiliaries. It should now 
be evident that the task calls for the participation of 


technologists versed in many branches of engineering | 
Civil, mechanical, electrical, chemical, metal- | 
lurgical, and combustion engineers all have their | 


science. 


specified riles to play, and collaboration amongst 


them under unified guidance goes far to ensure the | 


success of the plant. A full account of all the delibera- 


tions which lead to each and every decision would | 
prove too voluminous to be here recorded, so the | 


remaining paragraphs are restricted chiefly to 
description of the plants as ultimately planned. 
Raw Material Handling.—The particular under- 
takings under review have their widest point of differ- 
ence in the manner in vhich their raw materials are 
received. 
been made to extract the maximum monetary advan 
tage by rapid discharge of the ships carrying ore, 
coal and limestone. The wharf arrangements are the 
most 
accommodate ore-carrying vessels up to 12,000 tons. 
The discharging appliances consist of two unloaders, 
of Mead Morrison design, running on an elevated high 


a 


line, 500 ft. in length, above the wharf proper. The | 


unloaders are of the man-trolley type with a reach of 
40 ft. over the water. Six-ton grabs are used, and 
these discharge into two 50-ton weigh hoppers on the 
first deck of the unloaders. 


The high line connects with the shore, and, main-! steel plate encircling cast-iron staves through which | and dumps into the distributor, the latter rotates, 


Pretoria, on the other hand, | 
aims to make basic, foundry or special irons on a very | 


At Dagenham a very thorough effort has | 


up-to-date in the Port of London, and can | 


| taining the same elevation throughout, traverses in 
bey the sinter-plant bins, the coal-transfer station, 
the furnace bunkers and the ore-crusher bunker, and 
|terminates within the hot-metal building where 
|foundry coke is delivered for the cupolas. On the 
| western side of this high line for nearly 700 ft. there 
|lies the stockyard, consisting of an ore trough 25 ft. 
|in width, and a yard 195 ft. wide, the whole area 
being covered by a reinforced concrete mat carried on 
piles. The yard provides stocking for 100,000 tons 
of ore and limestone and 33,000 tons of coal. Part 
of the ore yard, with the furnace plant beyond, is 
shown in Fig. 7, on Plate X XIX. 

Two self-propelled 50-ton electric transfer cars 
operate on the high line, drawing materials from the 
weigh hoppers of the unloaders, and, bringing it ashore, 
side-dump their load either into the ore trough for 
stocking or directly into the bunkers at the furnace 
or sinter plant. Besides these transfer cars there is 
also a reclaiming car of 50 per cent. larger capacity 
primarily intended for handling coal. All these cars 
are fitted with air-operated dumping doors and brakes, 
induction time-limit control with mill-type motors, 
and, as a safety measure, dead-man control on the 
drive. A fourth car completes the rolling-stock 
equipment on the high line; known as a trailer car, 
this receives the sinter from the continuous-process 
sinter plant and at intervals is towed by a transfer 
car for dumping either into the furnace bunkers or 
into stock. hen unloading proceeds simultaneously 
with furnace operations, considerable activity will 
prevail upon the high line, and automatic switches are 
necessary to facilitate rapid operation of the traffic. 

The stockyard is spanned by a bridge crane with 
jan Il-ton b, which with semi-trained operators 
| has already andled 800 tons of ore in an hour. Both 
bridge and unloaders represent absolutely the most 
efficient equipment of their type, and are fitted with 
rail clamps which are automatically brought into 
operation by anemometers in the event of very high 
winds. 

A detailed study needs to be made of the inter- 
relation between the various units composing the 
material-handling equipment, and the schedule of 
operation for this plant shows that all the normal 
requirements of the furnace, coke-ovens and sinter 
plant can be served concurrently with the unloading 
from ship and stocking of 8,000 tons of ore in a 24-hour 
| day, allowing a margin of 10 per cent. to 15 per cent. 
| for time lost on various stoppages and in changing 
shifts. The task can better be appreciated when it 
is realised that the normal requirements may involve 
the reclaiming from stock of some 700 tons of coal 
| which is dumped in the transfer bins en route for the 
coke-ovens; the reclaiming from stock and transport 
to the sinter plant of some 700 tons of fine ores; the 
return of the sintered materials to the furnace bins 
or stock; the reclaiming and distribution to furnace 
bins of natural ore (unsintered) and limestone; the 
unloading from wagon and transport to the sinter 
plant of pugged flue dust; and the transport to the 
| cupolas of foundry coke. Thus a full day’s work may 
comprise the handling and distribution between a 
complexity of loading and discharge points of well 
over 10,000 tons of materials by equipment operated 

by nine men per shift. 

| At the Pretoria plant, very different circumstances 
| prevail; here all incoming supplies are rail-borne. 
Coal goes direct to the coke-ovens, and so is not directly 
|related to the engineering problems of the blast- 
furnace. Ore and limestone pass through the crusher 
plant and are delivered by belt to hoppers super- 
| imposed above the tracks which traverse the tops o 
the furnace bunkers. 
carried on bracket extensions permitting materials to 
be dumped into the ore trough ; the other two permit 
bottom-dump cars to make the maximum use of the 
bunker accommodation. Two 50-ton self-propelled 
electric transfer cars attend to the distribution of 
materials, and the working is so planned that a day- 
light shift alone is required for handling material, the 
arrivals of which are regular and not spasmodic, as 
with sea-borne cargoes. The cars are similar to those 
| used at Dagenham, except that they are of the bottom, 
instead of the side-dumping type. There being little 
need for switching, no automatic arrangements are 
provided, and the bunker openings are kept clear 
by placing the crossings upon the inclined approach 
ramp. A stockyard and bridge crane are contem- 
plated, but temporary expedients may be used for the 
initial campaign. Coke at both furnaces is conveyed 
by belt from the preparation plant at the coke-ovens, 
}and the furnace bunker is trimmed by an automatic 
tripper. 

Furnace Stacks.—The furnace lines are shown in 
| Fig. 8, opposite. Both have 10 tuyeres, and the 
| Pretoria furnace has an emergency slag notch. The 
construction of the hearth jackets differ; with sea- 
| water cooling, the jacket consists of a heavy mild- 





Of these three tracks one is | 


cooling pipes are carried ; with fresh water, the jacket 
is of heavy cast-iron segments bolted together and 
further supported by three heavy mild-steel bands, 
the cooling coils being cast integral within the segments. 

Both furnaces employ a heavy mild-steel plat: 
tuyere jacket and a banded bosh with copper cooling. 
plates. Shaft cooling is also common to both, but is 
more intensive on the furnace destined to make a hot 
high-silicon iron. The type of cooler to be used above 
the lintel was the subject of much thought. Those 
open to the atmosphere have much to commend them, 
but in practice they have certain fundamental weak- 
nesses. The inability to increase the water circulation 
when a hot spot develops, a proneness to spillage, or if 
spillage is avoided, a multiplicity of piping, discount 
the advantages of this system. The alternative is to 
use a closed system of coolers, fed in horizontal series 
with the inlet carefully controlled, so that the pressure 
within the block is no more than sufficient to carry 
the circulation through, say, four cooling blocks. 
This alternative has been adopted at both furnaces, 
but it would perhaps be not unreasonable to say that 
the ideal stack cooling system has yet to be found. 

The construction of the lintel and casing is notable 
for the weight of materials used. The former, built 
of heavy platework and angles, forms with the bottom 
tier of the casing a girder of great strength, and no 
interior brackets or supports, which interrupt the 
brickwork, are required. The larger diameter of the 
Dagenham furnace calls for a cast-steel bell and 
hopper, while at Pretoria these are of cast-iron. The 
firebrick lining of both furnaces is built entirely of 
9 in. and 13}-in. machine-pressed brick squares, keys 
and arches. High-alumina bricks are used in the 
hearth and bosh, and special attention is paid to the 
grain texture of the shaft lining to resist abrasion by 
the charge and impenetration of gas. The original 
linings are so designed that for a subsequent campaign 
the furnaces can be increased 9 in. in diameter by 
using walls 4} in. less in thickness. 

Cast House.—The degree to which the cast house 
should be enclosed is dependent upon the climate. 
The South African conditions demand only a form of 
shelter, as shown in Fig. 5, on Plate X XIX, but this is 
elaborated at Dagenham by partly enclosing the sides 
with glazing, as shown in Fig. 3. Neither approach 
the totally-enclosed cast houses found in some American 
plants. Both cast houses are served by 10-ton over- 
head cranes, and sidings are so arranged that materials 
can be off-loaded from wagons. Runners, dams and 
shutters are heavy iron castings ; three spouts on one 
side of the house extend over the hot-metal ladles, 
and three on the other side extend over the slag ladles. 
An electric rotary clay gun plugs the tap-hole at 
Pretoria, and a double-barrel piston gun is used at 
Dagenham. A well-thought-out grouping of controls 
and indicators centralises the operation of the furnaces, 
and it is novel to find the turbo-blowers and gas valves 
immediately under control from the cast house. 

Charging.—At both Dagenham and Pretoria, dry- 
quenched coke will be used, and this, after thorough 
screening, is conveyed to the furnace bins by belt, so 
no further extraction of breeze should be necessary. 
The absence of moisture renders it advantageous to 
charge the coke by weight; this is automaticall) 
carried out by weigh hoppers discharging into the skip 
tubs. Ore, stone, and other materials are withdrawn 
| from the bunkers through a continuous line of Freyn 
| double-lip bin gates. Ten-ton Atlas scale cars operate 
| these gates by compressed-air cylinders, and, conveying 
| the materials to the dumping point, deposit them in 
| the skip tubs. A series of interlocks prevents the cars 
| from being discharged when not correctly placed over 
| the skip which is down, and also prevent the cars from 

being driven with the dumping doors open. The scale 
| cars, like the transfer cars, are fitted with air brakes, 
| air-operated dumping doors, dead-man control and 
all equipment to fit them for continuous and efficient 
| duty. Double skips are used, and the hoisting appara- 
| tus are replete with automatic and emergency brakes, 
slow-down and slack rope limit switches, &c. 

The distribution of the materials entering the 
|furnaces is effected by means of McKee revolving 
| distributors. The large and small bells are operated 

by air cylinders working on blast pressure, with com- 

| pressed air through a reducing valve as a stand-by. 
| The design of the bells and operating equipment 15 
such that the large bell can be lowered when empty 
against 30 in. W.G. pressure of gas in the furnace top, 
and yet will remain closed when fully charged, even 
though there is no air pressure in the cylinders or gas 
| pressure in the furnace. Freyn continuous stockline 
recorders are used at both plants. These tell a plain 
story of the movement of the burden, and an intelligent 
study of the chart can be of great assistance in diagnos- 
ing the conditions within the furnace. 

The sequence of operation of all moving parts of the 
charging gear is governed by the charging control 
| panel. A skip tub having been filled, the scale car 


operator needs only to press a button, the skip nage 
the 
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small bell opens, and, at the correct interval, the | facilities are provided for rapidly changing these valves ;| the furnace falls below a certain pressure. This 


stockline recorder test rod withdraws and the large 
bell dumps. A multiplicity of cycles can be arranged 
between the small and large bell dumpings. This 
charging control furthermore acts as a safety device, 
for if any feature fails to function the whole system 
stops, thereby immediately calling attention to the 
irregularity. This highly mechanised charging is 
warranted by the assurance of operating regularity, 
by the elimination of human error, and by permitting 
the attention of the sole operator at the scale car to 
be concentrated upon weighing, the accuracy of which 
can be checked by the weight-recording charts. 
Stoves.—In considering stove equipment, attention 
may be confined to only such types as will secure the 
maximum economy of gas, and so secure the largest 
credit for the costs account. Such types of stove 
demand the use of clean gas with a dust content of 
0-02 grain per cubic foot or less. This condition 
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platforms and ladders give access to the flange bolts, 
heels are provided to accommodate jacks so that the 
flanges on the main can be sprung apart, and a trolley- 
way above allows the incoming valve to be hung in 
readiness and the dismantled valve to be speedily 
withdrawn. The burners have individual air fans, 
the speed of which is regulated by automatic control 
to correspond with the gas pressure. 

Besides the usual pyrometers for hot-blast and 
chimney-gas temperatures, thermocouples are fitted 
in the domes of all stoves so that the flame temperature 
of the burning gas may be kept below a pre-determined 
figure, thus avoiding spalling of the dome brickwork 
and the consequent blocking of chequer passage-ways. 
To limit the temperature, excess air of combustion is 
introduced, and the increasing heat-carrying medium 
nearly completely counteracts any loss of efficiency. 

At Dagenham, a Bristol hot-blast temperature 
regulator is being installed 
in the mixer main so that 
“straight line” tempera- 
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tures will automatically be 
maintained. At Pretoria a 
Reese mixer valve is used ; 
thisisa combined regulating 
and non-return valve, to 
which automatic control 
can be applied later should 
it be so desired. The cold- 
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blast valves have pilot 
valves to equalise the pres- 
sure before opening, and 
the blow-off valves dis- 
charge into the chimney 
flues. The whole of the 
stove equipment is hand- 
operated, though designed 
for quick changes. Mecha- 
nical changing received full 
consideration, but it was 
adjudged an unnecessary 
elaboration. To save five 
or six minutes of the “on 
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gas” time can be offset by 
burning about the same 
total quantity of gas at a 
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| slightly increased rate ; no 
labour cost can be saved 
and human errors are 
negligible. On the other 
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hand, mechanical equip- 
ment entails much higher 
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permits a selection to be made from among several 
systems of checkerwork, each supported by varying 
claims to superiority. At both the plants here 
reviewed, the Schiffer-Strack system has been adopted. 
The chequerwork is scientifically designed, and pro- 
vides an exceedingly large area of effective heating 
surface. The word “ effective’? may well be empha- 
sised, as deep recesses, sharp angles and corrugations— 
traps for inert gas—are not relied upon to augment the 
heating area. 

The stove fillings consist of hexagonal chequers, 
those in the top 20 ft. to 24 ft. having a single 8-in. 
round passage-way, those in the remainder being 
pierced by nineteen 1#-in. circular holes. Between 
these two sections intercommunication is provided by 
two rows of 7-hole chequers. The corners of the 
hexagons are recessed and make additional passage- 
ways throughout the filling; also, lateral passages 
permit the gases to distribute themselves evenly 
throughout the whole cross-section. 


The Dagenham stoves, three in number, measure | dry condition. 
|mately atmospheric temperature, and subjected, in 
|a smaller installation, to a second electrical treatment 


100 ft. by 20 ft., and those at Pretoria 105 ft. by 21 ft. 
Both sets have heating surfaces of 140,000 sq. ft. 
per stove, 
stoves ailow a greater sectional area to the combustion 
chambers, as the plant is intended for two-stove 
Operation, whereas Dagenham will probably keep 
three stoves at work under light load, resorting to 
two only when it is necessary to lay off one stove. 
The space between the brick lining and the stove 
shell is, in all cases, filled with insulating material. 
The chequers are built up on cast-iron shoes standing 
on steel grids and girders, which in turn are supported 
by hematite cast-iron columns. The grids at Dagen- 
ham are of special heat-resisting steel. 

All these stoves are fitted with two Freyn-design 
chimney valves, Mathesius hot-blast valves and 
Pressure gas burners. The chimney valves are un- 
commonly rapid in operation. The hot-blast valves 
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capital cost and _ corre- 
sponding maintenance. 

Gas Cleaning.—The four 
gas uptakes at the furnace 
tops rise to a considerable 
height above the platforms 
| before the connections to the downcomers are taken 
|off. Two uptakes have sealed tops, and two are 
| surmounted by explosion valves designed to minimise 
the possibilities of ejecting solid material. The down- 
comers lead to plain expansion-chamber dust-catchers. 
At Pretoria the dust-catcher is symmetrically placed 
on the side opposite to the skip bridge ; at Dagenham 
demands of space have placed the dust-catcher along- 
side the stove platform. The dust-catchers are 
surmounted by relief valves, and the lower cones 
terminate in dust valves. At both plants dust will 
normally be discharged through Vreeland pug mills in 
which it is mixed with water, and the insufferable 
nuisance of hot flue-dust blowing around the plant will 
be avoided. 

At Pretoria the gas passes from the dust-catcher to 
a Lodge-Cottrell electrostatic dust precipitation plant 
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The larger dimensions of the Pretoria| 
than 0-007 grain per cubic ft. and free from all entrained 


cooling, are passed through an electrical precipitator 
where over 96 per cent. of the dust is recovered in a 
They are then cooled down to approxi- 


from which they emerge with a dust content of less 


moisture. 

At Dagenham the gas is wet cleaned. It passes from 
the dust-catcher through a Freyn pre-cooler where, 
under sprays, the temperature is reduced to nearly that 
of the cooling water, and where much of the heavier 


of the two-stage type. The gases, after a preliminary | 


precaution makes it impossible for air to be drawn 
|into the gas system, and obviates the possibility, of 
explosions. 

The effluent from the pre-cooler, disintegrators and 
moisture eliminators is pumped to a Dorr thickener ; 
the clarified water passes back to the river, and the 
sludge is either used in the sinter plant or is pugged 
with the dust from the dust-catcher. Thus, practically 
all the material lost in the gases is reclaimed, recondi- 
tioned and recharged into the furnace, the loss being 
confined to that 0-01 grain that escapes in each cubic 
foot of clean gas and the small amount carried over in 
the clarified water—theoretically some 10 Ib. to 12 Ib. 
dust loss per ton of iron. 

Sinter Plant.—The examination of raw-material 
supplies disclosed the fact that it would be advantageous 
at Dagenham to instal a fairly large sinter plant. This 
consists of a Dwight-Lloyd machine with an effective 
grate length of 51 ft. and 72 in. in width, the capacity 
being approximately 750 tons per day. The machine 
is housed in a high building alongside the high line. 
Here the transfer cars, on their normal tracks, supply 
materials into the feed bins, whence feeder tables 
apportion the mixture upon a conveyor belt. In the 
first trommel mixer the materials are pugged with the 
sludge from the Dorr thickener. The mixture is 
elevated by belt conveyors to a second trommel at 
the top of the building, from which it is poured and 
levelled on the pallets of the machine. Coke-oven or 
blast-furnace gas can be used for ignition, and a suction 
fan supplies the down draught, drawing the combustion 
through the bed of material. The sinter is discharged 
over a grizzly and accumulates in the 50-ton trailer 
car; the fines rejoin the incoming material. A very 
bold effort has been made to secure cleanliness in what 
has generally been considered an inherently dirty 
operation. 

Hot Metal and Slag Equipment.—The same pursuit of 
modern economical methods that has governed the 
| selection of other auxiliaries is reflected in the equip- 
ment for handling the products of these furnaces. 
Pollock-type slag ladles are used at both furnaces, 
| their capacities being 330 cub. ft. at Dagenham and 
| 200 cub. ft. at Pretoria, the latter being somewhat 
| restricted by the narrow gauge of the railroads. These 
| ladles, by reason of their conical shape, give excep- 
| tionally easy discharge of the slag skull. The pot is 
| tipped by means of compressed air or steam, which 
| permits of better control than with the more primitive 
| forms of tipping gear. 
| At Dagenham, the hot metal has only a short haul 
| of some 160 yards to the mixers or pig-casting machine. 
|It is conveyed in 75-ton open, short-pour Pollock 
ladles of extremely heavy construction. These ladles 
are handled by overhead cranes in the hot-metal 
building, and the brief period for which the iron is in 
the ladle renders any heat-retaining features unneces- 
sary. At Pretoria the distance to the smelting shop is 
considerable, so 50-ton, heat-retaining, cylindrical 
ladles, by Demag, are used. 

Both plants are installing Pittsburg pig-casting 
machines, over which is poured week-end and surplus 
liron. The Dagenham machine is of the two-strand 
type, capable of handling 2 tons of iron per minute. 
The ladle-crane hoisting motions and the drive of the 
casting machine are controlled from a single station 
at the pouring end of the machines. The chief features 
of this type of casting machine are the facilities for 
rapidly changing the moulds, the heavy chain parts 
of special steels with lubricated rollers, and the enclosed 
oil-bath driving gears. A similar pig machine is 
being erected at Pretoria, but only a single strand is 
to be installed for the first campaign of the single 
furnace. 

No sand beds will be required, cleaner pig can be 
obtained, and much furnace labour can be dispensed 
with. The only operating labour required on each of 
these furnace plants—after the materials are in the 
bunkers—will be : 





1 Foreman. 1 Slagger. 
1 Stove tender. 1 eee 
1 Keeper. 1 Scale car operator. 





The remaining personnel will be maintenance men, 
| those in charge of auxiliaries, clerical staff and super- 
| intendents. 

In conclusion, the author acknowledges his indebted- 

ness to the Ford Motor Company, Limited, and the 


dust is extracted. Thence, through a manifold and | South African Iron and Steel Industrial Corporation, 
three water seals, the gas enters the Theisen disinte- | Limited, for permission to publish descriptions of their 
grators, two of which are normally in operation with | res 
a third as spare. The disintegrators are of the non-| Willcox, who played leading parts in the conception 


tive plants; to Mr. A. K. Reese and Mr. F. H. 


pressure type, with a capacity of 30,000 cub. ft. per| of these plants, and who kindly consented to review 


grain per cubic ft. The gas is discharged into the 
clean gas system, via moisture eliminators, in which 
entrained moisture is extracted. Valves at each 





have bronze water-cooled paddles and seats, and are 
exceedingly blast-tight, a matter well worth considera- 
tion, as loss of blast is a direct addition to costs. All | 





disintegrator, at each stove burner, and in the boiler 
main, can be closed from the cast house, and they 
also close automatically when the gas supply from 


minute each, and the dust content is reduced to 0-01! proofs of this paper; to Messrs. Ashmore, Benson, 


Pease and Company, Limited, and the Freyn Engin- 
eering Company for facilities, information and illustra- 
tions so freely given ; and, finally, to all his colleagues 
whose labours lie behind the works described, and 


‘who have made this present time, for him, a period of 


intense interest. 
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STARTING SWITCH FOR SMALL 
ALTERNATING-CURRENT MOTORS. 


Tue automatic switch and direct starter which has 
been designed by Messrs. The Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, for with two-phase and three-phase 
squirrel-cage induction motors and single-phase com- 
mutator motors the output of which does not exceed 
3 h.p., contains a number of features which it may be of 
interest to describe briefly. A usual and convenient 
method of starting such motors is to switch them 
directly on to the mains, with fuses for protection 
against overloads and faults, but this arrangement does 
not provide no-voltage protection and has other 
obvious drawbacks. The new switch, of which illus- 
trations are given in Figs. | and 2, is, however, fitted 
with electromagnetic no-volt and fault-current releases, 
while the thermal time-lag effect of fuses on moderate | 
overloads of comparatively short duration is obtained by | 
the use of a bi-metallic strip, which has the advantage 
that it resets itself automatically. 

As regards construction, the switch is housed in a | 
pressed-steel case, 8} in. high by 64 in. wide by 4} in. 
deep, and weighs only about 5} lb. complete. It is} 
therefore claimed that it is particularly suitable for | 
mounting direct on machine tools or other similar | 
equipment. The working parts are all built up from 
interchangeable components, which mainly consist of 
metal stampings and moulded insulation and are | 
mounted on a rigid base. The latter, with its fittings, 
can be withdrawn from the case as a unit by dis- | 
connecting the cables and removing four screws, as | 
shown in Fig. 2. As will be seen, the switch is closed | 
and opened by a handle which projects from the side | 
of the case. The inner end of this handle is fitted with | 
a spring to give a positive action tothe moving parts, and | 
to prevent it from being left in any intermediate position | 
between “ off’’ and “on.” The spindle, to which the 
handle is fixed, is connected through a toggle to a bar | 
of moulded insulating material. This bar carries | 
three flexible phosphor-bronze fingers to which moving 
contacts of pure silver are fixed, and these in turn | 
engage with the fixed contacts, which are formed of 
plates of the same material. The use of silver for this | 
purpose is, it is claimed, justified by the fact that it 
does not acquire a non-conducting film of oxide when | 
exposed to the air. Moreover, its heat-dissipating | 
properties are good and it provides reliable contact, | 
even when badly pitted. All the contacts are quickly 
and cheaply renewable. As shown in Fig. 1, a porcelain 
arc shield shrouds the contacts and covers the upper 
set of terminals. It also affords a protection against 
arcing between phases. 

Protection against no-load and faults is provided by | 
electro-magnets, one of whichis connected in each phase. 
The electromagnet on the centre pole has two arma- 
tures, the upper of which, when the motor is started, 
is held up against a spring. If, however, the supply 
is interrupted, the armature is released and, striking 
the trip bar, opens the switch, thus providing the no-volt | 
protection of which mention has already been made. 
The lower armature on this pole, as well as the armatures | 
on the other two poles, are formed from one stamping 
with a common tail-piece, which is linked by a short 
rod to the trip bar. When a heavy overload or fault 
occurs, the current through the coils is sufficient to 
attract the armature and to trip the switch. Directly | 
either of these devices has acted the switch can, of | 
course, be immediately reset. Sustained overloads | 
are dealt with by the device which is visible in Fig. 2. | 
This consists of a heating element which carries the | 
main current and a bi-metallic strip which acts as a| 
detent to the trip gear. The elements are rated so | 
that a continuous load of about 133 per cent. full-load | 
current is sufficient to cause the switch to be tripped. 

The starter is made in a number of sizes up to a 
maximum rating of 3 h.p. for pressures from 200 volts 
to 550 volts, and of 1-5 h.p. for 110 volts. A two-pole 
switch of similar construction for controlling circuits 
carrying & maximum cu «nt of 15 amperes at 250 volts 
is also being manufacturea for use on both industrial 
and domestic power circuits. 


use 


MemoriaL To Sir Joseru Witson Swan, F.R.S.—As 
already announced in our columns, a fund is being raised 
for the purpose of founding Swan Memorial Scholarships 
in electrical science in memory of Sir Joseph Wilson 
Swan, D.Se., F.R.S., inventor of the electric incandescent 
lamp. The honorary secretary of the Swan Memorial 
Committee now informs us that the fund amounts to | 
nearly 3,000/., and that a meeting of the Committee 
was held on April 26, in the Town Hall, Sunderland, the 
town of Swan's birth, when it was decided to close the 
fund on May 9. The Committee hopes that a total of 
3.0002. will be realised on or before this date. Persons 
who have promised or intend to subscribe to the fund 
should forward their donations, as soon as possible, to 
Mr. E. T. Nicholson, Martin's Bank, Fawcett-street, 
Sunderland, or to Mr. P. F. Rowell, the Institution of 
Electrical Engineers, Savoy-place, Victoria embankment, 
London, W.C.2. All amounts, large or small, will be 
warmly welcomed and acknowledged. 


| Glenfield and Kennedy, 
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CATALOGUES. | 


Machine Tools.—A further list 
including hand-lever types for shearing and punching, | 
is to hand from Messrs. Henry Pels and Company, 
Limited, 32-40, Osnaburgh-street, London, N.W.1. 
Sieves and Screens.—Messrs. The Dressing and Screen- 
ing Company, Limited, 116, Victoria-street, London, | 
S8.W.1, have issued a number of catalogues of sieves and 


of machine tools, | 


materials. 

Aluminium.—Messrs. The British Aluminium Com.- | 
vany, Limited, Adelaide House, King William-street, 
Londen, E.C.4, have issued a pamphlet describing the | 
moulds, trays, mandrils, tank and other linings used in | 
rubber manufacture, for which aluminium is suitable. | 


mphlet is to hand from Messrs. | 
imited, Kilmarnock, describing 
and illustrating their sluice valves fitted for electric | 
operation, either directly or from a distance, and with | 
protective gear for the operator when using the emergency 
lever. 

Commercial Vehicles——-We have received the first 
number of the Armstrong-Saurer Bulletin, which is to be | 
issued quarterly by Messrs. Armstrong-Saurer Com- | 
Jehicles, Limited, Thames House, Westminster, 
London, 8.W.1. It contains much useful material which 
will be of interest to the company’s customers and staff. 


Flexible Tubing.—Non-metallic, flexible tubing, suit- | 
able for conveying paraffin, spirits, turpentine, &c., is 
described in a catalogue received from Messrs. Super- | 
flexit, Limited, 118, Buckingham-avenue, Trading 
Estate, Slough. It is made in seven standard types, 
and in all sizes from }-in. to 6 in. bore. 

Electric Controls—Some new leaflets to hand from 
Messrs. Igranic Electric Company, Limited, 149, Queen 
Victoria-street, London, E.C.4, deal with controls and 
oa sagen for small motors, heavy type push buttons, 

rake solenoids for single-phase circuits, and devices 
and accessories for controls. 

Oil Engines.—Messrs. Belliss and Morcom, Limited, 
Birmingham, have issued a catalogue of airless-injection 
oil engines, which they build in 10 standard sizes develop- 
ing normally from 140 b.h.p. to over 800 b.h.p. in 2 to 8 
cylinders. The fuel consumption on test is given as 
0-387 lb. per b.h.p. hour at full load. 

High-Speed Tools.—A pamphlet describing the qualities | 
and test performances of the “ Widia’’ brand tungsten | 
carbide cutting tools is to hand from Messrs. A. C. 
Wickman, Limited, Coventry. This alloy is generally 
used as a cutting bit or tip secured to a steel shank or 
dise and, it is stated, has proved highly efficient on 
metals generally, and lately on aluminium. 

Radial Drilling Machines.—Messrs. William Asquith, 
Limited, Halifax, have sent us a copy of the first issue 
of a new house journal, which they intend to publish 
every two months, entitled “ The Radial Times.” It | 
contains some excellent matter for the attention of their | 
staff and the operators of their machines, as well as of | 
possible buyers. 

Water Fittings.—Messrs. Charles Winn and Company, | 
Limited, Granville-street, Birmingham, have sent us a/| 
number of leaflets and folders giving particulars of 
showers, drinking fountains, valves for mixing a flow | 
of hot and cold water, fire-extinguishing apparatus, &c., 
and various domestic, school, and hospital fittings and | 
utensils. 


in various 


Sluice Valves.—A new 


| liner President Coolidge has been issued, in 


| mechanism for operating circuit breakers ; 


Special Steels.—We have received from Messrs. The 
United Steel Companies, Limited, Sheffield, a catalogue of 
the alloy and special steels made by Messrs. Samuel Fox 
and Company, Limited, Sheffield. Full technical parti- 


|culars are given, with notes on the uses and effects of 


various alloying elements, and the composition of each 
steel. 

Engines and Machinery.—An interesting pamphlet, 
issued by Messrs. Marshall, Sons and Company, Limited, 


| sereens in a very wide range of sizes and capacities and | Gainsborough, gives illustrations of the various types of 


engines, boilers, road rollers, traction engines, concrete 
mixers, road material machinery, threshing and other 
agricultural machines made by them, with brief des- 
criptive notes. 

Castings.—A catalogue illustrating many examples of 
their work and containing views of their shops for produc- 
ing castings is to hand from Messrs. Newman Hender and 
Company, Limited, Woodchester, Gloucester. Castings 
are supplied in grey iron, semi-steel, gunmetal, brass, 
bronzes, &c., and include machine and valve parts of 
weights from the smallest up to about 1 cwt. 


Electrical Works Machinery.—A catalogue to hand from 
Messrs. Nevilles (Liverpool), Limited, 107-9, Gray’s Inn- 
road, London, W.C.1, give particulars of special machines 
made by them for the electrical industries, including 
many types of coil-winding machines, taping machines, 
various stands, impregnating chambers and the patent 
Neville-Corsey controls. The latter consist of cased-in 


| flexible shafts, and are used for aircraft controls. 


Deep- Well Pump.—We have received a folder describ- 
ing the “ Uta” deep-well centrifugal pumping outfit, 
which is electrically driven and made to be lowered into 
@ well shaft or tube of not less than 10 in. diameter. It is 
made by Messrs. Klein, Schanzlin and Becker, A.G., 


| Germany, and the agents are Messrs. Dacre Engineering 


Company, Limited, Dacre House, Victoria-street, 
London, 8.W.1. 

Steam Ship.—A description of the American-built ocean 
i amphlet 
form, by Messrs. Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., U.S.A., who 
supplied the propelling and auxiliary machinery. The 
machinery is of 26,500 s.h.p., two propellers being driven 
by turbo-electric equipment, and the vessel has a speed 
of 18 knots, and accommodation for 1,000 passengers. 
The text is by Mr. H. C. Coleman, and is reprinted from 
Marine Engineering and Shipping Age. 

Electrical Gear—The latest catalogues, issued by 
Messrs. The British Thomson-Houston Co. Ltd., Rugby, 
deal with the following subjects; oil immersed circuit 
breakers, high-s circuit breakers; airbreak switch 
starters; a combined cut-out and isolator; centrifugal 
directional 
relays; watt-hour meters; lighting arresters; an 
unbreakable grid resistances. All these publications 
give good explanatory text and illustrations, and are well 
arranged. 

Electric Furnaces.—A circular describing a new self- 
contained electric furnace suitable for hardening, re- 
heating, case-hardening, and general purposes, is to 
hand from Messrs. Wild-Barfield Electric Furnaces, 
Limited, North-road, Holloway, London N.7. Par- 
ticulars and prices are given for four sizes. We have 
also received from Messrs. G. W. B. Electric Furnaces, 
Limited, an associated company at the same address, & 
circular describing ‘“ Kleenard,” an open-hearth case- 
hardening compound which leaves a clean surface, and 


| ** Nokase,”’ a clay for protecting surfaces against hardening 
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beya did not keep the surface filled in during his 
experiment. During the discussion of the Institu- 
tion of Civil Engineers paper, the writer’s theory 
was criticised on the apparently reasonable ground 


PREDICTING THE INTERNAL | than the thick layers used by Professor Takabeya, 
MOTION OF SAND |but they do not produce such striking photo- 
‘ | graphs. Let the wall move forward from position 1 


By Prorsssor C. F. Jenkry, C.B.E., F.R.S. | to position 2, while the wedge slips down the plane 





In EncrneeRinG for February 5, page 148, there 


wall is moved forwards. Alternate layers of served 
and white sand were placed in a tank with a glass | 
side and the photographs show the interesting | 
patterns produced by the black and white layers | 
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of rupture number 1. 
were published a remarkable series of photographs | horizontal lines can be drawn at once. Let this pro- 
taken by Professor Takabeya, of the Hokkaido | cess be repeated five times. The lines representing 
Imperial University, Sapporo, Japan, showing the | black sand will now occupy the stepped positions 
motion of sand behind a retaining wall, when the | shown in Fig. 2. But in reality the motion of the 
wall is not in steps but is continuous, so the true 
positions of the lines of black sand will be shown, 


The displacement of all the 
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seen through the glass side when the front of the | 
tank was moved forwards. 

Could those patterns have been foretold theoretic- 
ally ? If the theory of the motion of sand set out in 
the writer’s paper read before the Institution of 
Civil Engineers, on February 23, is true, then the 
motion of the sand, within certain limits, can be 
foretold and those patterns might have been drawn 
beforehand. So far as the writer is aware, such a 
prediction has never been attempted. 

The cyclic motion of sand behind a retaining wall 
was described in the writer’s paper referred to, and 
the varying positions of the plane of rupture were 
shown in a diagram, reproduced herewith as Fig. 1. 
Let a number, say 6, equidistant horizontal lines be 
drawn on this figure to represent thin layers of black 
sand. Such thin layers are more easily dealt with 








Fig. 7. 


FULFILMENT. 


approximately, by smooth curves drawn through 
the steps, as shown in Fig. 3. While the sand is 
slipping down, the surface is kept filled in up to the 
original level and two new lines representing black 
sand are added, spaced as before. If the wall is 
now moved forward to position 6 the cycle begins 
again, but the lines of black sand are not quite in 
the same positions as at the beginning, so the second 
cycle is not exactly the same as the first. This 
second cycle, and also the beginning of a third, is 
shown in Figs. 2 and 3. 

If one of Professor Takabeya’s photographs, 
such as that reproduced in Fig. 4, is now examined, 
no fewer than three complete cycles of the form 
shown in Fig. 3 will be recognised at once, though 
they are somewhat distorted by the sand which has 
slipped down from above, because Professor Taka- 





that Professor Takabeya’s photographs showed no 
indication of the varying inclination of the plane of 
rupture, which is an essential part of the theory. 
Figs. 2 and 3 show the rather surprising result that 
no such indication is, in fact, to be expected. 
Now that the theoretical pattern is known, it may 
be recognised in nearly all of Professor Takabeya’s 
photographs. Fig. 5 shows Professor Takabeya’s 
result when the wall, instead of being moved forward 
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parallel to itself, is tipped forwards. One cycle 
may be recognised reaching to the bottom of the 
wall and a second, half size, reaching only half-way 
down the wall. This is what might be expected, 
seeing that the top of the wall has moved twice as 
far as the mid-point. 

The writer had not experimented with glass-sided 
tanks because the sides necessarily introduce errors 
due to friction and sideways arching, which his own 
apparatus, a long shallow wall with guards at each 
end, is expressly built to avoid, but Professor Taka- 
beya’s results are so elegant that he has now made 
a glass tank. It is designed to observe the motion 
in sand with 25 deg. surcharge. The maximum and 
minimum inclinations of the planes of rupture in 
free sand with 25 deg. surcharge are about 49} deg. 
and 40 deg., but the friction on the sides reduced 
them in this tank to 44} deg. and 37 deg., but did 
not otherwise alter the cycle. 

Using these angles, theoretical diagrams were 
drawn corresponding to Figs. 2 and 3, and the result- 
ing pattern is shown in Fig. 6. The lines represent- 
ing the black sand are drawn parallel to the surface 
instead of horizontally in this figure. An experiment 
was then made with sand in the tank. During this 
experiment the surface was periodically filled up 
and strikled off at 25 deg., and extra lines of coloured 
sand were added at equal intervals; this was done 
to avoid the disturbance introduced in Professor 
Takabeya’s results by the falling surface. The 
resulting pattern is shown in the photograph, repro- 
duced in Fig. 7. The height of the wall was 3 in. 

When Figs. 6 and 7 are compared, the agreement 
is seen to be very remarkable, so good, indeed, that 
the writer has ventured to entitle the figures “ pre- 
diction ” and “ fulfilment.” (The lines of black sand 
in Fig. 7 have accidentally been spaced a little 
closer together than those in Fig. 6). These results, 
obtained by an entirely independent method, afford 
a gratifying confirmation of the theories given in 
the Institution paper. 

The writer’s thanks are due to the Director of the 
Building Research Station at Garston, near Watford, 
for facilities for carrying out this experiment. 











RECONSTRUCTION OF THE ATTOCK 
BRIDGE OVER THE INDUS. 


Tue steady increase in the weights of trains has 
made it necessary, during the past few years, to 
reconstruct or replace a number of Indian bridges. 
The most important of these reconstructions yet 
undertaken is that of the Attock bridge which crosses 
the Indus at a point about 50 miles south-west of 
Peshawar, and carries not only the 5 ft. 6 in. gauge 
track of the Indian North Western Railway, but 
also the Grand Trunk road over which the traffic is 
heavy and continuous. The original Attock bridge 
was opened to traffic in 1883. It had a total length 
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of 1,412 ft. between abutments, 
five spans of which the two channel spans, measuring 
308 ft. between centres of bearings, were at the 
time of their erection the heaviest yet installed 
in India. There were three shore spans of 257 ft. 
each, and to accommodate conveniently both the 


road and the railway, a uniform depth of 26 ft. was | 
The railway was on | 


adopted for all of the spans. 
the upper deck near the level of the chords and 
roadway 22 ft. below. The girders were made by 
Messrs. Westwood Baillie and Company, the material 
being a 30-ton steel. The girders were supported on 
steel trestle piers, all carried well down into hard 
rock which at this site is met with everywhere at 
no great depth. The main channel pier was 
located on a rocky islet which was conveniently 
situated in mid-stream. The monsoon floods rise 
here normally 20 ft. above mid-winter level, but 
on certain occasions have attained heights of 61 ft. 
above this datum. The trestle piers of the original 
bridge were protected against the tree trunks and 
other flotsam, carried down in these floods, by 
massive brickwork dolphins which stood quite clear 
of the trestles, and a little upstream of them. 

A thorough examination of the bridge was made 
in 1921, the stresses in many of the members being 
determined by the Fereday-Palmer strain recorder 
which showed that many web members were being 
seriously overstressed by the then normal train 
loads. The main chords were also somewhat 
heavily stressed, but owing to the relief afforded 
by the floors were not really endangered. 

Some of the web compression members, however, 
were found to be seriously overloaded, with the 
result that the 308 ft. spans had lost 2 in. of camber ; 
and one of them was also seriously distorted in plan 
view. Calculation indicated moreover, that under 
16-ton axle loads, with the customary Indian pro- 
vision for impact, the flange stresses in the floo 


and consisted of 


Fig. 1. 


were unduly high, whilst the similarly computed 
value of the bearing stress on the rivets rose in 
some cases to 30 tons per square inch. 

As the result of this examination, it was considered 
unsafe to continue normal traffic over the bridge, 


and during the execution of provisional strengthen- | 
| followed by a train load of 2-3 tons per linear foot. 
|The impact allowance adopted was 65/(45 + loaded 
|double-heading was prohibited, and the weight of | 
| designed for the 10 unit British standard highway 
| loading. 


ing measures, which were at once put in hand, 
train speeds were reduced to 5 miles per hour, 


the trains limited to 1-4 tons per lineal foot. As 
|an additional precaution, heavy road traffic was not 


|on the railway, 











CoMPLETED BripGE purRING Heavy FLoop. 


the session 1929-30, and to this paper we are 
indebted for much of the material embodied in this 
article. 

The reconstructed bridge was required to admit 
trains headed by two locomotives, 


each weighing with their tenders, 267-5 tons, to be 


length in ft.). The roadway on the lower deck was 


Provision had also to be made for a 


allowed on the bridge at the same time as a train, | subsequent double tracking of the railway, though 
whilst some lightening of the lower roadway was ‘this was not likely to be required in the immediate 


also effected by replacing road metal by timber. 

The remedial measures immediately put in hand 
consisted in halving the effective length of the web 
struts by connecting up their mid points by means 


| future. 

The plan ultimately adopted was to convert each 
of the existing 257 ft. spans into a pair of contin- 
| uous girder spans, by establishing a new pier under 


| of a new horizontal member, which ran from end to | each at mid- length. This alteration ensured the 


end of the bridge. 
ties near mid-span were made capable of taking | 
a thrust by adding to them angles and lattice 
bars. When these alterations had been completed, 
normal traffic was again admitted over the bridge. 
In view, however, of the need for providing for 
still heavier loads in the future, it was deemed 
necessary to execute further strengthening and 
reconstruction works. Various schemes were studied 
in detail in order to determine the most economical 
procedure. It was essential that the work should 
be executed without interference with the trains, 
and with the minimum possible interruption of the 
highway traffic. Complete plans, for the execution 
of the new works, which satisfied these conditions, 
were accordingly got out by the consulting engineers, 
Messrs. Rendel, Palmer and Tritton, and were 
earried through by Mr. W. T. Everall, O.B.E., the 
bridge engineer of the North Western Railway. Mr. 
Everall has described his work in detail in a paper 
read before the Institution of Civil Engineers, in 


At the same time the diagonal | adequacy of the existing chord members, and the 


necessary strengthening of the web members in 
the neighbourhood of the new pier could be effected 
without much difficulty. The level of the bearings 
on this new pier was, moreover, fixed, so as to require 
a minimum of such web reinforcements. The floor 
was also remodelled to take the heavier loads 
contemplated. 

It was decided to replace the main spans by new 
girders 304 ft. long between bearings, 26 ft. deep 
at midspan and spaced at 28 ft. centres. Sufficient 
room was thus provided for a double track when 
this became necessary. The floor beams have 
been made strong enough to take both tracks with- 


| out further reinforcement, whilst the main girders 


will be doubled, an additional one being provided 
alongside each, and matters adjusted so as to secure 
an equable distribution of the floor loads between 
both sets of trusses. The general character of the 
new trusses is clearly shown in Fig. 1, above. 
The photograph was taken during the great flood 
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which ensued on the failure of the Shyok glacier 
dam in August, 1929. The water rose at Attock 
to within 2} ft. of the highest level previously 
recorded. The flow was estimated at 841,478 cusecs 
and the mean velocity at 16-2 ft. per sec. A view 
showing the work at an earlier stage is reproduced 
in Fig. 2, above. The new concrete piers which 
replace, or rather, encase the old trestle piers, 
have been made wide enough to take the additional 
girders already mentioned when the need arises. 
The work on the 257 ft. spans presented no great 
difficulty. The sites of three of the piers were above 
normal flood level, and the risk of flooding the works 
at these sites by an exceptional rise of the river was 
accepted, and the policy proved justified in the 
event. All the new piers, inclusive of those encasing 
the old steel trestle piers, are carried down to solid 
rock. They are faced with pre-cast concrete blocks 
weighing from 1,600 lb. to 2,600 lb. a piece, and have 


a hearting of mass concrete plus 30 per cent. of | 


boulder plums. By choosing periods of low water, 
the whole of the foundations, with the exception 
of that for the channel pier, No. 3, could be executed 
in the dry, but it was found necessary in the case 


of this latter pier to protect the works by a massive | 


cofferdam of steel piling. The collection of debris 
down stream of the existing pier made the driving 
of the piles difficult, and it was necessary to support 
them laterally and guide them by a heavy horizontal 
steel frame. 

Further difficulty arose since it was impossible 
to finish the work in one low water season. The 
whole island with the work in progress on it was 
accordingly flooded during the next monsoon, and 
the workings filled with debris and silt which proved 
very troublesome to remove. Before de-watering 
the cofferdam, the piles were re-driven and though 
they had a few months before been driven to refusal, 
some now went down another 2 ft. Cranes operated 
by compressed air were used for handling all the 
pier materials. They were carried by the old steel- 
work as represented on Fig. 6, on Plate XXX, and 
were capable of sustaining their loads with their 
throttles closed. There was, thus, no risk of 
trouble from a possible failure of the air supply. 














BRIDGE DURING CoNnsTRUCTION: RIVER aT Low 


The photograph reproduced in Fig. 8, Plate XXX, 
was taken during the building of one of the new 
mid-span piers. The existing steel work near it was 
largely relieved of weight by jacking up the truss 
on the staging shown, thus facilitating the due 
distribution of stress over the new web members. 
The longitudinal member put in at mid-height to 
shorten the web verticals, as already explained, 
can be clearly seen in this view. 

It was decided to erect the new 304 ft. trusses 
by cantilevering them out. As indicated in Fig. 3, 
Plate XXX, the original 257-ft. spans being used 
|during this process as counterweights. ‘They were 
widened at the top, by brackets near the main pier, to 
| the full intended width of the new spans to which the 
| brackets were coupled up by temporary links, giving 
|a pull directly in line with central planes of the 
|new trusses. The thrust was taken by horizontal 
struts which passed through tunnels provided, to 
this end, in the piers as indicated in Fig. 3, and also 
in the photograph Fig. 6, Plate XXX. These struts 
were equipped at each end with horizontal screw- 
jacks of 100 tons capacity, which could be used for 
adjusting the levels of the steel work under erection, 
At piers 2 and 4 these struts passed freely through 
the tunnels, but they were provided with an adjust- 
|able anchorage on pier 3. This served to take any 
excess of load on one side or other of the steel work 
under erection on each side of the pier. The 
adjusting gear consisted of a system of wedges by 
which the horizontal strut could be traversed in one 
direction or the other through its tunnel. As the 
event proved the adjustments provided was inade- 
quate to bring up the steel work of span No. 4 to the 
desired level before inserting the closing piece. 
Hence, after span No. 3 had been completed, the 
whole of span No. 5, which as already mentioned 
was used as the counterweight, was traversed 
longitudinally over roller bearings until the opposing 
ends of the lower chords, of span No. 4 abutted, and 
could be joined up, and the lower lateral system 
was then completed. This left the ends of the 
upper chords, too high, and these were then brought 
into position by operating the wedge gear and the 
jacks. The view reproduced in Fig. 9, shows, in 





LEVEL. 


| progress, the operation of closing the upper chord of 
|this span. The erection was carried out by the aid 
|of two travelling cranes constructed by Messrs. 
| Ransomes and Rapier to the specifications of the 
| consulting engineers. These cranes have a total 
| weight of 128 tons 13 cwt. distributed over eight 
|axles. They can lift 20 tons at 25 ft. radius un- 
| propped, and 25 tons at 28 ft. radius if propped, 
whilst in line with the track they can lift 12 tons 
at 47 ft. 3 in. radius. They travel under their own 
steam and are fitted with vacuum brakes. 

The panel lengths of the new trusses were chosen 
so that the new cross beams could pass, without 
obstruction, through the original steel work as 
indicated in Fig. 4, where the cross section of the 
original bridge is shown in dotted lines. The new 
roadway is carried at the same level as in the 
original bridge being supported as indicated in Fig. 5. 
Its reconstruction was effected without interrupt- 
ing the highway traffic for more than 3 hours per 
day. The floor is of steel troughing. A view 
of it in its finished condition is reproduced in 
Fig. 10, Plate XXX. A view of the steel work 
below the roadway in the 304 ft. spans is repro- 
duced in Fig. 11, Plate XXX, which shows also 
the lower Jateral bracing. 

The erection of the two main spans occupied 
two working seasons. Preliminary work on the 
foundations was started in December, 1925, and 
the substructure was completed in November, 1928, 
This work extended therefore over three working 
seasons. During many months work was impossible 
owing to the flooded state of the river and, more- 
over, the temperature during summer was so high 
that work was practically impossible between the 
hours of 11 a.m, and 4 p.m. 


Conergess OF ELecTRICAL ENGINEERS IN SOUTH 
America.—On page 346 of our issue of September 11, 
1931, we gave some particulars of a congress on applied 
electricity, which was to be held in Buenos Aires from 
July 4 to 11 this year. We have just been ¢nformed 
that it has now been decided to postpone the congress 
until April, 1933, without, as far as we are aware, any 
alteration to its scope. Mr. R. F. Ascher is the general 
secretary of the Congress, with offices at Paseo Colon, 
185, Buenos Aires. 
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THE MEASUREMENT OF NOISE. 

As useless noise represents a waste of energy, it 
might be supposed that the growing mechanisation 
of life and the improving efficiency of our machines 
would be accompanied by a decrease in its intensity. 
Unfortunately, the opposite is the case, and although 
many types of machine make less noise than earlier 
models, the effect is more than counterbalanced by 
an increase in their total number. The actual 
amount of energy in noise, per se, is also not large, 


and a motor lorry travelling at a fair speed along | . 
| musical scale. 


an average road may add enormously to the total 
noise it makes, by carrying a couple of dangling 
buckets, without measurably affecting the petrol 
consumption. Many of the noises of to-day are 
deliberate even if necessary, such as that produced 
by motor horns, while others are both deliberate 
and unnecessary, of which the installation of loud- 
speakers above shop doors is an example. 

It is certainly in every way desirable that noise 
should be reduced as much as possible, but the 
matter is, obviously, a difficult and complicated 
one. Although certain street noises can clearly 
be dealt with by public regulations and, if necessary, 
by police action, it is clear that the matter involves 
many factors which cannot be dealt with in this 
summary way, and if the subject is to be approached 
in a comprehensive and scientific manner it is 
necessary to have some definition of what actually 
constitutes noise and some method of measuring it. 
This whole question was discussed in detail in 
a valuable paper read by Dr. G. W. C. Kaye, 
O.B.E., before the Royal Institution. Dr. Kaye 
began by dealing with the problem of noise as a 
concomitant of modern civilisation. He pointed 
out that noise is common to all civilised nations, 


and its steady increase with industrial development | 


is becoming a matter for concern. Certain cities 
abroad are making inquiries into the question, 
and New York, the noisiest city in the world, has 
in particular set to work on the problem. A recent 
report entitled City Noise was published in 1930 
by the Noise Abatement Commission of the Depart- 
ment of Health, New York City. 
composed of medical men, physicists, engineers and 
lawyers, was able to make some proposals for the 
abatement of noise, and certain of these have been 
In this country the introduction of 
legislation dealing with has not 
made much progress. Traffic noises have, however, 
been the subject of conferences under the auspices 
of the Ministry of Transport, whilst aircraft noises 
are being studied by the Aeronautical Research 
Committee. 

In October, 1928, the British Medical Association 
submitted to the Ministry of Health a memorandum 
dealing with the effect of noise on human beings. 
Their conclusions were in accordance 
those arrived at by the New York Noise Commission, 
who found that: (1) hearing is apt to be impaired 
in those exposed to constant loud noises ; 
interferes seriously with the efficiency of the worker 
—it lessens attention and makes concentration on 
any task difficult ; (3) in an attempt to overcome 
the effect of noise a great strain is put on the nervous 
system; (4) the normal development of infants 
and young children is hindered by constant loud 
noises. Reaction,to noise is largely temperamental, 
and acuteness of hearing varies widely in different 
people. The question of noise tolerance 
however, to be largely one not only of sensitivity, 
but of the “ background "’ of noise that one is used 
to. If external sounds are completely excluded, 
adventitious noises are more trying. What 
unconsciously desired is not so much the complete 
exclusion of noise as that the background shall be 
at an agreeably low level to which one is accustomed. 

Dr. Kaye then turned to the question of the 
definition of noise. Most text-books on physics 
differentiate a musical sound from 
investing the latter with a complexity arising from 


carried out. 


excessive noise 


close 


seems, 


18 


a noise by 


complete irregularity of period, amplitude, and | 


wave form. 

In other words, a noise is to be regarded as a 
medley yf notes of definite frequencies, the mixing 
being sufficiently random to obscure the musical 
quality of the individual notes. The average ear 
can perceive a range of frequencies from 20 cycles to 
20,000 cycles per second, the upper limit declining 
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The Commission, | 


with | 


(2) noise | 


| intensity is independent of the frequency. 


| magnitudes. 


withadvancing years. In practice, attention is usually | 
restricted to the ranges 50 to 5,000 for speech and 35 | 
to 7,000 for music. As regards intensity, it is found 
hat the ear is much more sensitive to notes of 
a medium pitch. Fig. 1, on the opposite page, shows 
the auditory sensation area for the average ear as 
determined by Fletcher and Wegel. The boundaries | 
are constituted by two threshold curves. The range 
of audibility passes through a maximum (at about 
1,000 cycles per second) as the frequency is varied, 
and is greatly reduced towards each end of the 
This maximum range corresponds 
to about a million millionfold variation in power, or 
a millionfold variation of acoustical pressure from 
about, say, 0-0005 dyne to 3,000 dynes per square 
centimetre. We note also, in the case of very high 
and very low notes, the great intensity that is 
essential for audibility and how restricted is the 
range. 

The matching and masking of sound form the 
basis, respectively, of the two aural methods of 
measuring the loudness of noise. As regards the 
matching of sounds, it is found that the average 
ear can recognise, under very favourable conditions, a 
10 per cent. difference of energy when two pure notes 
of medium loudness are sounded alternately without 
a break. Under ordinary conditions, however, the | 
difference is of the order of 26 per cent. for sounds of | 
medium intensity and frequency. As it is a percen- | 
tage rather than an additive increase which the ear | 
associates with a change of loudness, the scale of 
sensation of loudness advances arithmetically, 
whilst the physical intensity increases geometrically. 
The physiological effect is, roughly, proportional to 
the logarithm of the energy producing the stimulus. 
Experiments carried out by Kingsbury indicated 
that, for frequencies between 700 cycles and 4,000 
cycles per second, the relation between loudness and 
Kings- 








bury’s results are set out in Fig. 2 


With reference to the masking of sounds, the | 
masking of one pure note by another is usually 
measured by the extent to which the threshold of | 
audibility of the masked note is raised. In general, | 
a particular note is masked most readily of all | 
by another of approximately the same frequency, and | 
more readily by a note of lower than one of higher 
frequency, at any rate for loudnesses about and | 
above speech level. The position is not so simple 
with loud complex sounds, such as noises, as the 
masking may be confused by other factors, such as | 
the masking of the individual components, and the | 
formation of subjective tones. 

In determining on a unit of noise, it is necessary 
to try to correlate aural loudness with physical 
intensity or energy; as already shown, while the 
sensation of loudness advances, as it were, by 
simple addition, the energy level increases on a 
extends over almost astronomical | 
This is a cumbersome relation, and it 
is clear that there will be a real convenience in | 
adopting a scale of ratios of energy for our purpose. 
A similar need which arose in telephone engineering | 
was met by the introduction of the “ bel,”’ a name | 
chosen in honour of Alexander Graham Bell, the 
inventor of the telephone. One “ bel” expresses | 
a 10-fold increase of power or energy; in other 
two intensities in the ratio r:1 differ by | 
It has been generally agreed to adopt 


scale which 


words, 
(log r) bels.* 
the bel for acoustic requirements also, or rather the 
“decibel * (db), since the bel is a little too large 
for the purpose. We thus have the following 
tabular relation : 
Ratio (r) of No. of Decibels 
Intensities. (10 log r). 
l 0 
10 10 
100 20 
1,000 30 
10,000 40 


115 130 

It will be realised that this scale of decibels is in no 
sense physiological, but is based wholly on intensity 
as measured by physical methods. The scale has, 
however, the specific advantages, (1) of being a 
rough fit with the aural scale of loudness sensation, 
and (2) that experiment shows that the decibel, as 
to base 10. 


* Logarithms are 


above defined, corresponds approximately to the 
least perceptible change in loudness of a sound of 
medium loudness under average conditions. In 
actual fact, the loudness step in question is some- 
times a little more and sometimes a little less than a 
decibel (ranging from 0-2 db. to 9 db.), according 
to the frequency and the location in the auditory 
sensation area. 

It is now possible to set up a definition of the 
sensation level of a pure note of specified frequency 
in physical terms. The “degree” will be the 
decibel, the “zero,” the threshold of audibility for 
that frequency, and the sensation level of a pure 
sound may accordingly be defined as the intensity 
in decibels above the threshold of audibility of that 
frequency. On this basis experiment shows that, 
for pure sounds of medium frequency, the range of 
audibility between the thresholds of hearing and 
feeling is covered by about 130 decibels. This 
figure is rather less for high and low frequencies. 
The position, however, is not so straightforward 
when one comes to the broader question of compar- 
ing the loudness of pure sounds of different fre- 
quencies. There is no simple relation of wide 
application between physical intensity and loudness. 
Two pure sounds of different frequencies do not, 
in general, produce the same loudness sensation, 
even if their physical intensities are equal, or 
their physical intensities bear the same ratio to 
their respective threshold values, i.e., if the sounds 
have equal sensation levels. Further, if the in- 
tensity levels of two pure sounds of different 
frequencies which appear equally loud are increased 
by the same amount, the sounds will not, in general, 
remain equally loud. 

It follows that, in the case of sounds of different 
or mixed frequencies, neither the physical intensity 
level nor the sensation level can be used as a measure 
of loudness. In the circumstances, an arbitrary 
scale is necessary as a practical standard, and a 
suitable one for the purpose is the sensation scale 
of a pure note having a frequency in the region of 
1,000 cycles per second. Then the loudness of any 
sound, whether pure, or a mixture such as noise, 
is defined as the sensation level (expressed in decibels 
above the threshold value) of the standard note 
which appears equally loud to the ear. It may be 
mentioned that the zero or threshold value of a 
1,000-cycle scale corresponds to a pressure of about 
a millidyne per square centimetre. It should be 
reiterated that such a standard scale is quite 
arbitrary and that equal increments on the scale 
do not, in general, approximate very closely to an 
equal number of sensation steps. For instance, in 


'the case of the 1,000-cycle scale, the step from 


0 to 10 decibels corresponds roughly to about one 
perceptible gradation of loudness under average 
conditions, the step from 50 to 60 contains about 
10 gradations, and the step from 100 to 110 about 15. 
In other words, one may ascend the range of physical 
intensity lying between the two thresholds, either 


by the decibel ladder with equally spaced rungs, or 


by the sensation step ladder with rungs first widely 
spaced and afterwards more narrowly though more 
evenly spaced, as shown in Fig. 2. It may be added 
that, in adopting a practical scale of loudness, some 


| latitude is possible in the choice of the standard 


frequency, in view of the fact that, for medium 
frequencies above 700 cycles per second, there 1s a 


'econstant relation between loudness and sensation 


level. For example, the standard frequency chosen 
for much of the work at the National Physical 
Laboratory is 800 cycles, while in the United States 
1,000 cycles has been largely used. 

The masking effect of a background of noise on 
the ease of conversation is one of primary interest. 
Conversation begins to be difficult when the back- 
ground of noise reaches 70 or 80 db., whilst at 90 db. 
conversation, even by shouting, is impossible. Some 
60 per cent. of the energy of the human voice lies 
in frequencies below 500 cycles per second, and 
about 85 per cent. below 1,000 cycles. The intelli- 
gibility of speech rests largely on the high-frequency 
consonants—say above 1,000 cycles, rather than on 
the low-frequency vowels (say 120 to 240 cycles). 
Experiments have shown that conversation in an 
inclosure, such as an aeroplane cabin, is facilitated 
if high-pitched noises are excluded. Fortunately, 


such notes can be more readily excluded than 
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low notes ; furthermore, they can be more readily 
absorbed by covering the walls with an absorbent. 

The amount of energy of average speech is too 
small to adopt the standard method of measuring it 
by absorbing the sound waves in a suitable material 
and measuring the amount of heat generated; for 
example, the average speech power of the con- 
versational voice is about 10 microwatts. This 
value rises to 1,000 for a shouting voice, and falls 
to 0-001 for the softest whisper. A football match 
crowd of 100,000 talking continuously and rather 
loudly would provide sufficient power to light a 
small electric lamp. Probably the highest power 
developed is on ships’ sirens, where measurements 
have shown a power-level of about 6 microwatts per 
square centimetre at a distance of 115 ft., so that 
the total energy would appear to be about 4-h.p. 


Fig./. AVERAGE AREA OF NORMAL HEARING, 
SHOWING AUDITORY RANGES OF 


























resistance an alternating e.m.f. which can be ampli- 


normal use in free air is calibrated with the Raleigh 
disc. 

The practical measurement of noise usually com- 
prises one or more of the following operations ; 
(1) The physical measurement of the “ overall ” 
power or energy-content of the noise, the result 
being expressible in absolute units (e.g. dynes or 
microwatts per square centimetre). (2) The 
physical analysis of the noise into its spectrum of 
frequency components (cycles per second). This is 
often most illuminating in tracking down the sources 
of individual components, particularly of machinery 
noises. (3) The physical determination of the wave 
form of the noise, though this is often difficult to 
interpret, and to utilise quantitatively, particularly 
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In the case of a fog siren an acoustical output of | 
1-7 h.p. has been measured. For sounds of ordinary | 
magnitude we must turn to some other property of 
the sound waves, and for purposes of absolute | 
measurement one of the most convenient is the | 
Rayleigh dise which measures air or particle velocity. | 

The Rayleigh disc consists of a thin circular disc | 
hanging vertically from its edge by a torsion thread, | 
the dise being of small diameter compared with the 
wave length of the sound to be measured. Such 
a disc when placed in the sound field experiences a | 
couple which tends to set the disc broadside on to | 
the direction of the waves. This turning couple is | 
independent of the frequency. We are thus enabled 
to calculate the particle velocity in the sound wave, 
provided we measure the deflection of the disc 
and the torsional constants of the system. In 
practice, discs of thin silvered glass are often used, 





suspended by quartz fibres some 15 cm. long, and | 


about 0-005 cm. diameter. The Raleigh disc is a 
fragile instrument, and more robust instruments are 
essential for practical purposes. Thus, electrical 
microphones, preferably of the non-resonant type, 
are generally used. These translate acoustical oscil- 
lations into electrical oscillations which are then 
passed to a valve amplifier. The condenser micro- 
phone is usually employed ; it consists essentially of 
a metal diaphragm tightly stretched and mounted 
parallel to a metal plate with a gap of about , a'55-in. 
lhe resonant frequency is usually above the normal 
frequencies to be measured. A potential difference 
of 200 volts is applied through a high resistance. 
Sound waves incident on the diaphragm cause it 
o vibrate, resulting in variations of the condenser 
capacity, which, in turn, produces across the series 
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if the noise is aperiodic. (4) The aural measurement 

| in some accepted unit of the loudness of the noise, or 
|in other words, the evaluation of the “ noisiness ” 
|as perceived by the ear, which is the physiological 
| arbiter of noise. 

The question of the practical analysis of noises 
which are reasonably periodic, Dr. Kaye continued, 
has been much facilitated by the introduction of 
search-tone methods, which, in general, enable sound 
to be more conveniently analysed, and with higher 
| selectivity over a wide frequency range than is 

possible by the method of tuned circuits. When 
search-tone methods are employed, the noise to be 
| analysed is received in a microphone, the current of 
| which is amplified and “ mixed ” in a valve-rectifier 
or modulator with that of a pure search tone of 
|constant intensity and variable known frequency 
from a heterodyne oscillator. As a consequence, 
the modulated current contains not only the search 
| tone, but also the summation and difference tones 
formed from the search tone and the various 
| individual constituents of the noise. For example, 





if the frequency of the search tone is 8, and that of 


| fied and measured. The condenser microphone for | a particular constituent of the sound is ©, the 


frequencies of the summation and difference tone 
so formed will be (S + C) and (S — C), respectively. 
One way of revealing the existence of either of these 
tones is to apply the modulated current to a highly 
selective mechanical resonator, such as a steel bar, 
capable of vibrating longitudinally. Then, as the 
search frequency is varied continuously, the bar will 
begin to resonate whenever either (S + C) or 
(S — C) becomes equal to the natural frequency 
of the bar. As we know 8, we can evaluate C, 
and further the degree of response of the bar, 
which is observed by suitable means, will give us 
a measure of the energy in the constituent in 
question. In practice, S may range from, say, 
11,000 cycles to 16,000 cycles per second, while the 
natural frequency of the bar may well be of the 
order of 16,000 cycles per second for the summation- 
tone method, and 11,000 for the difference-tone 
method. 

Griitzmacher uses, instead of a mechanical 
resonator, a low-pass filter arranged to transmit 
frequencies less than about 30 cycles per second. 
It follows that, in the great majority of cases, both 
the search tone and all the summation tones are 
ruled out, and only those difference tones with 
frequencies less than 30 cycles per second will pass 
the filter and be recorded by an appropriate amplifier 
| and detector. Thus, as the search frequency is 





continuously varied, the detector will only respond 

| when the frequency is within 30 cycles per second 
| of that of a constituent tone of the noise. The 
| Magnitude of the detector reading can be made to 
afford a measure of the intensity of the component in 
| question. In the apparatus at the National Physical 
| Laboratory, the frequency of the search tone is 
| varied from, say, 30 cycles to 10,000 cycles per 
| second by the rotation of an air condenser through 
180 deg. 

As we have already seen, if we are provided with 
a standard pure note of medium frequency (above 
700 cycles per second) the loudness of which is 
variable at will over a range which has been cali- 
brated by physical means, then we can evaluate 
by aural matching or equality the loudness of any 
other pure note or, in general, of any complex note. 
Alternatively, measurements may be made of the 
loudness of the standard note which is just masked 
or drowned by the sound to be measured. 

Dr. Kaye was led, in 1929, to make some rough 
experiments on noise measurement by the aid of 
a flexed steel-strip “clicker,” such as is sometimes 
used by lecturers. The note of the clicker is high 
pitched and surprisingly penetrating, and can be 
heard in quiet surroundings nearly 1,000 ft. away. 
The masking range of audibility was determined 
under a variety of conditions. In an aeroplane 
cabin or near a pneumatic road breaker or a riveter, 
the range shrinks to 2 ft. or 3 ft., while near an 
aeroplane engine the range is only a few inches. 
On the somewhat doubtful assumption of the inverse- 
square law, the clicker confirmed the fact that the 
interior of a tube train (75 db. to 80 db.) is appreci- 
ably louder than that of an express train travelling 
at about 60 m.p.h.—even in the corridor, with 
some of the windows open (70 db.). It is, of course, 
common knowledge that it is difficult to converse 
and listen in a tube train, but not difficult in an 
ordinary train with the windows closed, particularly 
in a first-class carriage, with its more generous 
upholstery. The cabin of an aeroplane in a cross- 
channel flight was found to be at least 1,000 times 
(30 db.) noisier than an express train, although the 
plywood cabin walls cut down the noise of the 
engine 100 fold (20 db.). The preference exercised 
by knowledgeable passengers for seats in the rear 
of the cabin rather than in the region of the side 
propellers was confirmed, there being some 10 
decibels difference. It was found that the cus- 
tomary practice of aeroplane passengers to plug 
their ears with cotton wool resulted in a reduction 
of the noise experienced by about 10 decibels. 

A very convenient and portable means of measur- 
ing noise has been suggested and used by Davis at 
the National Physical Laboratory. A tuning fork 
is struck in some convenient standard manner— 
against the heel of the boot will do quite well— 
and no unusual care is necessary. The fork is then 
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held with the flat of the prong towards the opening 
of the ear, and as close as possible without actually 
touching. The time of striking the fork is noted, 
and the interval of time is observed until the 
loudness falls to the level of the surrounding noise. 
If desired, the time interval before the note of the 
fork is masked by the noise can also be measured. 
The rate of decay of the fork is calibrated in decibels 
by a buzzer or other type of audiometer. As the 
decay of the loudness of a fork is practically 
logarithmic, the calibration curve of decibels 
against time is roughly linear. Readings are 
facilitated in practice if, as the fork is approaching 
the matching value, it is moved to and from the 
ear, so that its sound is alternately louder and 
softer than that of the noise. A particular fork 





used by Davis had a frequency of 640 cycles per 
second. Its loudness when it was struck was | 
about 90 db., and the rate of decay was about | 
ljdb. per second. Noises as high as 110 db. were | 
measured by means of masking observations. | 
Davis has used the method for determining the | 
loudness of a variety of noises over the range of 
hearing, and obtained results which are in good 
agreement with audiometer measurements by | 
American observers. 

Some simple illustrations of the measurement of | 
every-day noises may be of service. The loudness | 
of speech ranges between about 40 db. and 60 db., | 
an ordinary conversational tone being about 50 db. | 
If, however, the lips of an average speaker are | 
within 4 in. of the ear of a person with normal | 
hearing, the latter will receive the speech at a level 
of about 100 db. An average motor horn sounded 
about 20 ft. away, illustrates a loudness of about 
80 db. Twins crying together are only 3 db. louder | 
than one crying alone. Another way of increasing | 
a noise by 3 db. is for the observer to move 30°per 
cent. nearer when in the open air. If he moves | 
another 20 per cent. nearer, thus halving the dis- | 
tance, the total gain will be 6db. Fig. 3 shows Dr. 
Kaye’s “noise thermometer” of common noises 
ranging up to 100 db.—a level which is unlikely to 
be exceeded in everyday experience. Some broad 
general groupings of noises are indicated on the left. 
Above 50 db. the scale is differentiated as containing, 
in general, those noises which Dr. Kaye thinks we 
should do well to endeavour to moderate, as far as 
it may be practicable to do so, and we can, perhaps, 
regard this figure as a kind of “ temperate ”’ level 
on our noise thermometer. 

A comparison between the loudness levels of 
traffic noises in London and New York, shows that 
for busy traffic the average decibels above the 
threshold value is 70 and 75, respectively, whilst for 
a quiet street, it is 50 and 60. It is stated by the 
New York Commission on Noise, that certain | 
street corners are normally noisier than anywhere 
so far discovered in the world; as an example, the 
corner of Sixth-avenue and Thirty-fourth-street, 
where there are three main streets, three tram-car 
lines, a double track line of elevated railway, and 
the Subway (underground railway). Fig. 4 shows 
masking measurements of the crowd noises on the 
occasion of Lindbergh's arrival in New York after 
his Atlantic flight. The observers were on the 
fifth floor about 110, ft. from the street. The 
masking effect of the noise was sufficient to mask 
the sound of a brass band not many yards distant. 
Among the contributory factors to traffic noise are 
motor horns. The New York Commission arrived 
at the conclusion that horns with sound levels in 
excess of 90 decibels, when heard 23 ft. away, are 
unnecessary and objectionable. Complaints of 
stridency are unlikely to arise when fundamental 
frequencies lie between 200 cycles and 300 cycles, 
when the overtones are all harmonics of the funda- 
mental and share the energy equally, and where 
there is an absence of strong high frequencies. 

As regards trains, the noise level of express and 
suburban trains in England and America are 
similar. With reference to underground railways, 
the New York Subway stands in a class apart for 
noise ; our tubes appear to be at least 10 decibels 
quieter. Among the loudest noises are those of 
riveting, pneumatic road drilling, steamship sirens 
and printing presses. Less common noises are those 
of lions and the Niagara falls, which roar equally 
loudly (85 decibels). But the worst offender of all 
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is the aeroplane engine at close quarters (110 
decibels). The noise in the cabins of aeroplanes in 
flight ranges between 80 decibels and 110 decibels. 
There are, however, Dr. Kaye suggests, good pros- 
pects that the noise will be reduced (possibly to 
that of a railway train) by using propellers with 
lower tip speeds, effective silencers on the exhausts, 
reducing valve clatter, and constructing cabins with 
double walls. 

There are two main practical methods for insula- 
ting an enclosure against air-borne noises :—(a) 
by using single non-porous rigid walls or partitions ; 
and (b) by using multiple partitions as independent 
as possible and separated by air or some kind of 
loose filling. 

In the case of a single rigid wall, the weight is 
the primary factor, the insulation value (in decibels) 
being proportional to the logarithm of the mass of 
the wall per square foot of area. 

As a rough working rule, doubling the mass 
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increases the insulation value by about 5 decibels, 
though resonance effects may spoil the relation. In 
the case of porous flexible materials, Knudson states 
that the insulating value is proportional to the mass 
of the wall per square foot of section, rather than to 
its logarithm. Often a combination of the porous 
flexible material and the rigid dense partition is 
advantageous. 

As regards multiple partitions, they should be 
wholly free from cross ties, that is, completely iso- 
lated from one another, if the combination is to be 
any better (as it may be) than one single partition 
of the same overall thickness. Whether or not a 
loose filling material should be sandwiched between 
the panels is a matter for experiment, as such a 
filler may or may not be beneficial. On the one 
hand, it may act as an absorbent and a damper of 
vibration, and on the other it may serve as a tie. 

The question of protection from structure-borne 
noises is one to which it is hoped attention may be 














May 13, 1932.] 


ELECTRICITY 


25 CYCLES. 
Fig. 3. 





KINGS8RIDGE 


SHERMAN CREEK. 


HELL GATE. 





WAT. SW. HOUSE. 


~ 


x 


TERSIDE N°2. 


WATERSIDE N°/. 


EAST RIVER. 


16H HI6H 
IMPEDANCE IMPEDANCE 
rié TIE 





(2495 c) 


paid in the new Sound Laboratories at the National 
Physical Laboratory, as there is need for system- | 
atic experiment. Heterogeneity and discontinuity | 
appear to be of value, and loose fillers may prevent | 
the drumming of resonant panels or walls, which is | 
often an accompaniment to such vibrations and | 
may result in pronounced sound emission. In| 
many houses the windows are the chief offenders | 
in admitting external noises. Sound-proof con- | 
struction would be greatly simplified if windows | 
could be abolished. This, of course, is not to be 
contemplated, but we can at any rate use sub- 
stantial windows of thick glass. Opening a window 
even a little will, of course, largely nullify the 
benefit of noise shielding and absorbing devices. 
Within limits, the amount of sound admitted by a 
crack or opening is proportional to its area. In| 
the case of a door or window, affording, say, 30 | 
decibels insulation, a crack with an area ;,'55 Of | 
that of the door would admit as much sound as 
passes through the door or window. 


British StanDaRD Vo._TacEs.—The British Standards 
Institution has issued a revision of Specification No. 77, 
which deals with voltages for new systems and instal- 
lations. As regards low voltage, no alteration to the 
existing standards has been made, but the number of 
standard high voltages has been somewhat reduced, and 
—_— provision has been made for the requirements of 
he high-voltage inter-connected networks of the Central 
Electricity Board. A special recommendation has been 
made with regard to the voltage to be adopted for rural 
electrification schemes. Copies of the revised specifica- 
tion, which is designated No. 77-1932, are obtainable 
from the Publications Department of the Institution, 
- Vietoria-street, London, 8.W.1, price ls. 2d.. post 
Pee 
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ELECTRICITY SUPPLY IN NEW YORK. 


One of the principal duties of those responsible for 
the management of electricity supply undertakings 
is to secure as large a return as possible on the capital 
invested in the plant installed. To attain this object, 
the aggregate capacity of that plant must be kept as 
low as is compatible with the output, and it must be 
run as nearly as possible on full load throughout the 
twenty-four hours. These desiderata have recently 
led to a widespread interconnection of generating 
stations, a policy which has already been carried much 
farther in other countries than in our own. In fact, 
the eastern part of the United States of America is now 
served by what is virtually one large network, so that it 
becomes difficult to say where the load supplied by 
one generating station ends and that obtained from 
another begins. Nevertheless, it is obvious that a 
block of power so immense as that represented by the 
City of New York must be mainly dealt with by 
stations within, or closely contiguous to, the municipal 
boundaries, and that, in such a case, the purpose of the 
interconnection with other systems is to provide a stand- 
by supply in emergency and to facilitate the export 
ob power to less populated districts. In the following 


article, therefore, we shall, for the sake of convenience, 
consider greater New York as an isolated electrical 
unit, though, as a matter of fact, its municipal network 
is connected with those of the surrounding districts, 
as well as by 220 kv. lines with the Conowingo hydro- 
This interconnection is to be carried | 
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still farther by the erection of a line to Schenectady, thus 
enabling power to be brought into New York from 
Niagara. Further developments of the same kind are 
| not improbable in the near future. 

The history of electricity supply in New York itself 
exhibits no marked differences from that which is 
| usual in other cities, both in this country and abroad. 
| The first generating station, which was in Pearl-street, 
Manhattan, was started in 1882, a supply being given 
on the direct-current system. As the demand in- 
creased, other stations were erected, the most impor- 
| tant being that known as Waterside No. 1, which was 
opened in 1901, where three-phase alternators genera- 
ting current at 6,600 volts and 25 cycles were installed 
for the first time. 

In 1928, an area of 550 sq. miles with a population 
| of 6,017,702 and comprising the whole of greater New 
| York City, with the exception of Staten Island and a part 
| of Queen’s county, was being served by five privately- 
} owned undertakings, The New York Edison Company 
jand the United Electric Light and Power Company 

holding powers in Manhattan and Bronx, the Brooklyn 
| Edison Company in Brooklyn, the Queen’s Electric 
| Light and Power Company in Queen’s, and the Yonkers 
| Electric Light and Power Company in Yonkers. The 
| first concern owned the East River and Waterside 
stations, the second Hellgate and Sherman’s Creek, 
and the third the Hudson Avenue, 66th-street and 
Gold-street plants. The other two companies obtained 
their supplies in bulk. At the beginning of 1928 these 
companies all came under the control of the Consoli- 
dated Gas Company, whose president, Mr. M. 8. Sloan, 
at once started to reorganise them into a homogeneous 
unit, so that the whole system could be operated at as 
high an efficiency and economy as was consistent with 
continuity of supply. It may be added that the 
Consolidated Gas Company is partly an operating 
| company, engaged, as its name implies, in the supply 
| of gas, and partly a holding company owning stocks in, 
inter alia, electricity-supply concerns. Except as will 
appear later, these concerns, however, still carry on 
their business under their own managements. At the 
present time this arrangement is, we understand, 
undergoing a further re-concentration, which may or 
may not affect engineering developments. 

In 1927, the last complete year in which the five under- 
takings operated as separate concerns, the aggregate 
output of the stations was about 4,000,000,000 kw.-hr., 
the plant installed was 1,400,000 kw., the maximum 
demand 1,146,000 kw., and the number of consumers 
served nearly 2,000,000. On September 30, 1930, the 
total capacity had risen to 2,009,700 kw. and the maxi 
mum demand to 1,248,000 kw., while it is estimated 
that by 1940 the output will have increased to 
11,910,000,000 kw.-hr. and the maximum demand to 
3,290,000 kw. At present the generating plant is con- 
centrated in the seven stations we have mentioned, the 
positions of which are shown on the sketch map repro- 
duced in Fig. 1, but it is proposed to build two other 
capital stations, one opposite Hellgate and the other a 
short distance north of 66th-street. The approximate 
positions of these are also shown on the map. 

Before giving a short description of these stations 
it may be recalled that originally both generation and 
distribution were effected on the direct-current system, 
but that gradually this was replaced by alternating 
current at 25 cycles, a supply being given to the 
network through converter substations in the more 
central districts and in the outlying areas on the 62-5 














cycle two-phase system through frequency converters. 
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At the present time, both 25-cycle and 60-cycle current 
are generated, the two systems being inter-connected 
through frequency converters, shown diagram- 
matically in Fig. 3. As will be seen, 25-cycle plant is 
installed in the Sherman Creek, Hell Gate, Waterside, 
East River and Gold-street while the first 
two also contain 60-cycle plant. The latter is, however, 
mainly concentrated at Hudson-avenue, which, like 
the 66th-street station, contains no 25-cycle plant. 
The policy for some years has been to reduce the direct- 
current load and to remove the 25-cycle plant, but 
progress in this direction not very rapid. 
Of the plant now installed, 896,700 kw. generates on 
the 25-cycle and 1,133,000 kw. on the 60-cycle system. 

The oldest station now in use is Waterside No. | 

which was started in 1901. This was followed, in 
1906, by Waterside No. 2, and by Sherman Creek in 
1913. The aggregate capacity of Waterside No. | is 
214,000 kw., made up of four 35,000 kw., three 20,000 
kw., and one 9,000 kw. 25-cycle units and one 5,000 kw. 
Waterside No. 2 contains one 30,000 kw., 
14,000 kw.. and six 12,000 kw. 
25-oyele units, together with one 14,000 kw. 60-cycle 
unit, that its total capacity 152,200 kw. 
Sherman Creek has a total capacity of 145,000 kw., 
which made up of 20,000-kw. units, which 
were specially wound to supply single-phase current 
at 6,600 volts and 25 cycles, and of three 13,000 kw., 
two 20,400 kw., and one 21,200 kw. 60-cycle sets, which 
supply three-phase current at 7,800 volts. The Gold- 
street station contains 124,500 kw. of 25-cycle plant, 
made up of one 30,000 kw., two 25,000 kw., one 21,000 
kw., one 12,500 kw., and one 11,000 kw. sets, and the 
66th-street station 63,000 kw. of 60 cycle plant com 
prising one 15,000 kw., and four 12,000 kw. sets. Both 
these stations were started up during the war. 

Of the more modern stations, the earliest is that at 
Hell Gate, which was opened in 1921, the initial 
capacity consisting of two 40,000 kw., 60-cycle, and two 
35,000 kw., 25-cycle se's. It was extended, in 1923, 
by a 35,000 kw., 25-cy le set, while later two 50,000 
kw., 60-cycle units were added. This plant is supplied 
by 12 stoker-fired boilers, each with an evaporative 
capacity of 200,000 Ib. of steam per hour, the pressure 
being 265 Ib. per square inch. As originally designed, 
the ultimate capacity of the station was 310,000 kw., 
but this was greatly extended by the addition of 
a 160,000 kw. unit in 1928, and of a second set of similar 
output in the following year, so that the aggregate out- 
put of the plant now installed is 605,000 kw. The last 
two sets are supplied with steam from two pulverised- 
fuel fired boilers, with an evaporative capacity of 
800,000 Ib. of steam per hour, the pressure being the 
same as that of the older plant to increase the flexibility 

No further extension of the buildings 


as 


stations, 


has been 


O-cvcle set. 
one 22,200 kw., one 


18 


18 two 


of operation. 
will he possible, though the capacity of the station "frequency converters, as shown diagrammatically in! the system voltage and frequency. 


could, of course, be further increased by ireplacin® | 
the earlier sets by others of larger output. 

The Hudson-avenue station, which is mainly used | 
for the supply of Brooklyn and Queen’s, was started in | 
1924. with one 50,000 kw. 60-cycle unit, two other 
anits of the same output being added almost at once, | 
and a fourth shortly afterwards. This plant is supplied | 
with steam at a pressure of 280 lb. per square inch. 
The station was originally designed to contain eight | 
50,000-kw. units, but the more recent extensions have 
comprised one 80,000 kw. and three 110,000-kw. units, 
so that the present capacity of the station is 560,000 kw. 
These larger sets are served by eight stoker-fired boilers, 
each with an evaporative capacity of 530,000 Ib. of | 
steam per hour at a pressure of 400 lb. per square inch, 
so that on the steam side there are virtually two 
separate stations. 

The layout of this station is shown in Figs. 5a and 56, 
in which x x and y y show the connection between the 
two figures. Each machine is connected through a bank 
of three auto-transformers and an oil circuit-breaker to 
two sections of the 27-kv. feeder group ’bus-bars. Con- 
nection from thissection is made through a sectionalising | 
switch, and two groups of isolators to the sections of 
the ‘bus-hars to which the feeders are connected. Each 
machine can also be connected through an oil-switch 
and isolators to the 27-kv. synchronising bars. Thelatter 
are arranged as a ring with appropriate sectionalising 
switches, while test and earthing bars are provided 





in duplicate, so that a machine can be taken out of 
service and run under test conditions if required. An | 
interesting feature is that the auto-transformers 
supplied by the most recent machine are provided | 
with a tertiary winding, thus enabling the auxiliary 
circuits to be fed at a pressure of 2,300 volts. Fig. 2| 
shows the connection of this station with the neigh- | 
bouring substations, and the inter-connection of the 
latter among themselves. 

The latest station is that at East River, which was 
opened in 1926 at a time when Manhattan was served 
almost exclusively on the direct-current system from 
25-cyele plant. It initially contained two 60,000 kw. 
25-cycle units, a 160,000-kw. set being added in 1929. 
It is probable, however, that only 60-cycle plant will | 
be installed in future. Steam is generated at a pressure 
of 425 Ib. per square inch, and the station is interesting, 
in that pulverised-fuel firing is exclusively employed, 
the original plant consisting of four boilers with an 
evaporative capacity of 200,000 lb. of steam per hour, 
while subsequently three 800,000 Ib. boilers have been | 
added. The steam pressure, in both cases, is 425 Ib. | 
per square inch. The electrical layout of this station | 
is given in Fig. 6, on page 574, which is self-explanatory. | 

The two systems, which operate at 25 cycles 
and 60 cycles, respectively, are interconnected by 
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Fig. 3, so that an interchange of energy is possi- 
ble when conditions render that course necessary. 
This connection is made at Sherman Creek by a 
7,500-kw. machine, while at Hell Gate the output of 
the set performing the corresponding duty is 35,000 
kw. A unit of the same capacity is used to inter- 
connect Gold-street and Hudson-avenue. In addition, 
40,000-kw. machines are installed at Waterside No. | 
and No. 2, and at East River, for interconnecting the 
generating plant in those stations. A typical diagram 
of connections for these machines is given in Fig. 4. 
from which it will be seen that they consist of a 60-cycle 
synchronous motor which, in the case shown, has an 
output of 47,750 h.p. when running at 300 r.p.m. This 
motor is supplied from the 27-kv. *bus-bars through 
three 12,500 kv.-a., 27-6 kv./13-8-kv. auto-transformers 
which are provided with starting and running tappings, 
and is connected to a 25-cycle alternating-current 
generator, which, in the case shown, has an output of 
35,000 kv.-a. at 6,600 volts. The motor is excited by 
a 150 kw., 200-volt exciter, and the generator from the 
25-cycle system through a transformer. These units 
are reversible in action, and their object is, of course, 
to assist in pooling the resources of the 25-cycle and 
60-cycle plant as a whole, and to maintain the two 
systems in synchronism, so that the 25-cycle and 
60-cycle rotary converters can both be satisfactorily 
operated. 

As regards operation, the generating system 
described is controlled by a chief operator under whom 
are five district operators. The chief operator 1s 
responsible for the connection and disconnection of all 
the generating units, for distributing the aggregate 
load between the various stations, and for controlling 
Normally the 
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action this official takes is determined in principle by 
schedules that have been prepared by an Economy 
Committee, but, in emergency, his duty is to maintain 
the supply, and he is responsible for taking such steps 
as will ensure that being done. The district operators 
on the other hand, are responsible for the distribution 
of energy in their respective districts, and control both 
the high-tension feeders and the low-tension networks. 
They also perform all the high-tension switching 
operations except those that are specifically assigned 
to the chief operator. For instance, when one district 
is being supplied from a station in another district, the 
feeder switches in that station are under the control of 
the operator in the district that is being supplied. The 
various districts are not solidly connected together on 
the distribution side under ordinary conditions, and 
normally Brooklyn is supplied from Gold-street, 66th- 
street, and Hudson-avenue; Queens from Hudson- 
avenue and Hell Gate; Manhattan from Hell Gate 
Waterside and Sherman Creek; and Westchester from 
Hell Gate and Sherman Creek. 

It may be noted that the operation of the system as 
a whole is complicated by the fact that energy is supplied 
at two different frequencies the load curves of which 
are not coincident. For instance, though the peaks on 
both the 60-cycle and 25-cycle systems usually occur 
on the same day in each year, the former takes place 
at 5.30 p.m., and the latter at 4.30 p.m. This has the 
advantage, however, that in 1929 the system peak was 
only 1,225,000 kw. instead of 1,240,000 kw., as it would 
have been had the two demands been coincident. As 
the power load is mainly on the 25-cycle system, it 
drops rapidly after about 4.30 p.m., while the 60-cycle 
peak load is later, being mainly lighting. These con- 
ditions, though they apply generally, may, however, 
be considerably modified by local events. For instance, 
the Jewish holiday, Rosh Hashana, causes a falling- 
off of no less than 100,000 kw., while an election 
may result in a corresponding increase or wide fluc- 
tuations. As is now the practice in this country, the 
system operator works to a schedule, which has been 
prepared in advance on the basis of past experience, 
the object, of course, being to secure the greatest elec- 
trical output at the lowest coal cost. This schedule is 
produced by determining what are known as incre- 
mental rates. In other words, the relation between the 
output and input of any machine is plotted, and from 
the result the ratio of increase in input to increase in 
output is ascertained. These rates are worked out for 
all conditions, so that the most economical selection 
of units for dealing with a given load can be made. 

A brief reference may next be made to the method 
adopted for regulating the frequency, a matter which 
is, of course, of supreme importance on so large a 
system. In New York this is done by assigning a 
definite load to all the stations except Hell Gate, 
which maintains the frequency and takes up the 
variations, At the remaining stations, on the other 
hand, the load assigned is maintained without the fre- 
quency being considered. For instance if the load rises, 
all the stations tend to take their share of the increase, 
but this is counteracted by operating the turbine 
pm, The result is a slight drop in the system 
requency which is immediately adjusted by increasing 
the speed of the Hell Gate turbines. If, however, the 
load at the latter station increases or decreases beyond 
certain limits, arrangements are made to change the 
“block” loads on the other stations. The control room 
at this station from which this, among other operations, 
is effected, is illustrated in Fig. 7, on page 574. 

This portion of the article may be concluded by 
mentioning that extensions to the generating plant are 
carried out on the basis of a ten-year schedule, which 
is corrected each year to correspond with any new 
developments which may have taken place in equip- 
ment or system operation. As regards installation, 
there is a general rule that any machine which is 
required for dealing with the autumn peak load shall 
be ready for operation in the spring of the year, while 
sufficient generating capacity is provided to permit the 
system to lose three of its largest units without cur- 
tailing the supply. In this connection, no distinction is 
made between 25-cycle and 60-cycle plant, as any 
deficiency of the one can be met from the other through 
the frequency changers. 

(To be continued.) 








LABOUR NOTES. 


Tue British Ministry of Labour estimates that, at 
April 25, 1932, there were approximately 9,484,000 
insured persons aged 16-64 in employment in Great 
Britain. This was 65,000 less than a month before, 


but was approximately the same as a year before. 
The decline in employment is entirely accounted for, 
it is pointed out, by an increase in the numbers tem- 
porarily stopped, most of whom were in the coal- 
mining industry. The total numbers recorded as 
unemployed in that industry increased by 63,000. 


jute, and hosiery industries, in textile bleaching and 
finishing, in iron and steel manufacture and general 
engineering, and in dock and harbour service. There 
was, however, a further slight seasonal improvement 
in the building, tailoring, and distributive trades. 





At April 25, 1932, the numbers of unemployed 
persons on the registers of Employment Exchanges 
in Great Britain were 2,031,888 wholly unemployed, 
516,563 temporarily stopped, and 103,730 normally 
in casual employment, making a total of 2,652,181. 
This was 84,849 more than the number on the registers 
at March 21, 1932, and 132,068 more than a year before. 
The total on April 25, 1932, comprised 2,135,967 men, 
72,363 boys, 391,757 women, and 52,094 girls. Com- 
parison with the figures for a month and a year ago is 
affected as a result of legislative and administrative 
changes. The figures, however, include all persons 
registered as unemployed, whether in receipt of benefit 
or transitional payments or not, including those who 
continued to register, as they were entitled to do, after 
disallowance of benefit or transitional payments. 





Of the persons on the registers at April 25, 1932, 
about 50 per cent. were applying for insurance benefit 
and about 39 per cent. for transitional payments, while 
about 11 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional pay- 
ments. In the case of about 55 per cent. of the total 
of 2,353,744 persons on the registers who were applying 
for benefit or transitional payments, the last spell of 
registered unemployment had lasted less than three 
months, and, in the case of about 69 per cent., it had 
lasted less than six months; about 15 per cent. of the 
total had been on the register for 12 months or more. 





Between March 21 and April 25, 1932, the total 
number on the registers decreased by 5,632 in the 
London area, by 2,880 in the South-eastern area, and 
by 707 in the South-western area. There were 
increases of 25,842 in the Midlands, of 38,625 in the 
North-eastern area, of 18,146 in the North-western 
area, of 538 in Scotland, and of 11,277 in Wales. 


Addressing a conference of the Rotary Association 
of Great Britain and Ireland at Folkestone, on Monday, 
Sir Allen Smith said that no industry could be satis- 
factorily conducted under the control of Government 
Departments, or by outside control. The only hope 
for any industry was that it should be allowed to 
settle its own difficulties in accordance with the evolu- 
tion of sentiment and the development of public 
opinion. 





In the course of his address to the annual meeting 
of the Federation of Engineering and Shipbuilding 
Trades, which took place at Bournemouth on Monday, 
Mr. W. Sherwood, the president, said that in order 
to stimulate production there must be a greater increase 
in the purchasing power of the people, brought about 
by an increase in their wage standards, together with 
a reduction in the hours of labour, without any sacrifice 
of their standard of living. To that end, the Federation 
would support the universal establishment of a five-day 
or 40-hour week without loss of wages. The ship- 
building Employers’ Federation, Mr. Sherwood went on 
to say, had used the present industrial situation to 
reduce wages and worsen working conditions. The 
trade unions would feel free, however, when normal 
conditions returned to the industry, to obtain for their 
members restoration of the wage cuts. 


Mr. Sherwood suggested that there should be a 
national effort to plan alternative employment for 
workers displaced by the disarmament proposals, and 
a report submitted to the meeting strongly urged 
that something should be done for the workers displaced 
by rationalisation. It was suggested that compensa- 
tion should be provided for workers who were displaced 
through the re-organisation of industry, or, alternatively, 
that a central committee representing all those engaged 
in the shipbuilding and engineering industries should 
be set up to devise ways and means for transferring 
the displaced men to other industries. 


According to The Times correspondent at Berlin, 
the German unemployment returns for the second 
half of April show a further decrease of about 197,000 
to 5,737,000 in the total number of persons registered 
as in search of work. The number of persons in receipt 
of insurance relief was about 1,232,000, of transitional 
benefit, 1,675,000, and of local “ welfare’’ relief, 
2,000,000. 





Criticisms of the International Labour Office at 


but however that may be, the fact is not to be gainsaid 
that as an organisation it reflects high credit on the 
capacity of M. Albert Thomas, its first Director, who 
died with tragic suddenness in Paris on Saturday last. 
Mr. Harold Butler, the Deputy Director, who knew 
him more intimately, perhaps, than any other at Geneva, 
declared on Monday that he was the maker of the 
International Labour Office. ‘‘ His leadership and 
driving power,” Mr. Butler wrote, “ his courage and 
vision, brought it to the position of influence which it 
holds to-day. Whatever its future destiny, his part 
in its creation will stand without doubt and criticism.” 





A deputation from the General Council of the 
Trades Union Congress last week laid certain proposals 
before Mr. Runciman, President of the Board of Trade, 
and Major Elliot, Financial Secretary to the ee: 
For the consideration of Mr. Runciman, it was su 
mitted: (1) That a modified form of trade facilities 
should be recognised for shipbuilding, in order to 
provide cheap money for British builders when com- 
peting for orders, subject to safeguards against the 
use of the money for speculative building. (2) That 
the Government should purchase an appreciable amount 
of old tonn y 500,000 tons—at round about 
present price levels and hold it until the iron and steel 
market revived, when it could be gradually released 
for scrapping. In reply, Mr. Runciman stated that 
he fully appreciated the amount of unemployment in 
the industries concerned, but the Government’s 
unfortunate experience under the Trade Facilities 
Acts did not encourage it to re-introduce the Acts, 
He would gladly, however, consider any definite sug- 
gestions which might have the effect of obviating the 
unfortunate experience of the past. On the question 
of scrapping obsolete tonnage, Mr. Runciman said 
that only international action could solve the problem 
of excess tonnage. The International Chamber of 
Commerce had at present before it a proposal for the 
consideration of the matter by an international com- 
mittee of the interests concerned. The best remedy, 
he added, for surplus tonnage was improvement of 
trade, which the Government were devoting their 
energies to attempting to secure. 





The proposal submitted for the consideration of the 
Treasury was that a system of licences should be 
instituted to enable engineering establishments not 
attached to “ registered shipbuilding yards ”’ to reclaim 
the import duties levied upon materials consigned to 
them for the execution of marine engineering orders, 
and thus avoid unfair competition between engineering 
shops attached to “registered shipbuilding yards” 
and mixed engineering shops. In his reply, Major 
Elliot stated that he would be glad to consider with 
the Department of Customs whether the administrative 
difficulties to which the proposal gave rise could be 
overcome. The deputation promised to put forward 
definite suggestions as requested by Mr. Runciman. 





The Times correspondent at New York, cabling on 
Friday last, stated that the United States Steel Corpora- 
tion, which last autumn reduced the wages and salaries 
of its employees by 10 per cent., had announced a 
further reduction of 15 per cent., to take effect as from 
May 15. The cut applies to the company and all its 
auxiliaries. 





The leading editorial note in the May issue of the 
Industrial Review, a monthly organ of the Trades 
Union Congress, deals with the forthcoming Ottawa 
Conference. ‘ The decision to include in the delegacy 
to the Imperial Conference to be held at Ottawa, two 
advisers on industrial questions, appointed from the 
General Council, will be approved,” the writer says, 
“ by the whole Trade Union Movement, for it ensures 
that the interests of the workers in economic develop- 
ments will not be overlooked. The Trades Union 
Congress have a definite policy on the question of inter- 
Commonwealth trades, and their representatives will 
not fail to use this opportunity to advance it. For 
some time now, the General Council have been pressing 
for the establishment of a permanent Inter-Common- 
wealth Secretariat, to prepare material and advise 
on the development of Commonwealth economic 
resources and trade. This objective will be ony 
urged at Ottawa, and it is hoped that some suc 
arrangement will be made as a result of the Conference. 
In addition, it is more than probable that important 
questions relating to complementary industries and to 
imperial monetary policy will be discussed, and on 
these subjects, too, our representatives will have 
something to say.” 





Commenting upon the discussion on the Directors’ 
report at the recent conference in Geneva of the 
International Labour Organisation, IJndustrial and 








here was also a small set-back in the cotton, wool, 





Geneva are probably not so rare as they once were, 


Labour Information, says that though none of the 
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| 
speakers sought to conceal the gravity of the situation | 
and the acute anxiety which still prevails, there was | 
no tendency to despair of finding remedies for the | 
present serious trouble. Some difference of opinion 
prevailed as to the contention of the workers’ repre- | 
sentatives that a general reduction of hours, accom- 
panied by the maintenance of real wages, would 
ease the position, but there was no great cleavage of 
opinion as to the need of a considered and strenuous 
effort on the part of the whole world to re-animate 
and reconstruct its economic system. 


At a meeting in Frankfort-on-Main of the Central | 
Committee of the International Metal Workers Federa- | 
tion, it was resolved to send a letter to the International | 
Labour Office thanking the organisation for its decision | 
to undertake an inquiry into wages and conditions 
of work in the metal industry, and urging that the 
inquiry should be undertaken without delay. 


An order of the Yugoslav Minister of Forests and 
Mines makes provision for the establishment of a 
relief fund for unemployed miners and metal workers 
who are ordinary members of the mutual insurance | 
funds of the Kingdom, to which the new fund will be 
attached. The resources of the fund will be derived 
from contributions by workers belonging to the insur- 
ance funds and by the owners of mining and metal- 
working undertakings, and also from subsidies from 
the State and provincial and local authorities, the 
Chambers of Labour and other bodies, institutions and 
persons. The worker's contribution will be 14 per 
cent. of his gross earnings and the employer's con- 
tribution 14 per cent. of the gross wages paid. These 
rates may be increased by Ministerial Order if necessary. 
The right to relief is confined to workers of Yugoslav 
nationality of at least twenty years of age; aliens 
will only be entitled to relief if there exists a treaty 
of reciprocity between their country and Yugoslavia. 
\ daily allowance in cash may be granted fora maximum | 
of six weeks in the year amounting to 10 dinars for | 
each worker with a supplement of 3 dinars for a wife 
and 3 dinars for each child, up to a maximum of 
18 dinars a day; the allowance may not exceed two- | 
thirds of the average wage of the trade to which the | 
worker belongs. 


— | 


The fund may contribute to the travelling expenses 
of unemployed persons returning to their families or 
travelling for reasons of health not more than twice a 
year, up to 50 per cent. of the price of the railway or 
steamer ticket, with a maximum of 200 dinars. In 
eases of urgent need special assistance in cash may 
be granted not more than twice a year up to a maxi- 
mum of 150 dinars for the worker, with a supplement 
of 30 dinars for a wife or for each child up to the same 
maximum of 150 dinars. Relief in kind may be 
granted to the extent possible in the form of free | 
accommodation and food. Relief in kind may take the | 
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THE THAMES PLEASURE STEAMER 
**ROYAL EAGLE.” 


THE new pleasure steamer Royal Eagle, of the 
General Steam Navigation Company, Limited, has 
been designed and constructed for the owners’ excursion 
service between London, Ramsgate and Margate, 
and will make her first trip to-morrow. She has been 
built and engined by Messrs. Cammell Laird and 
Company, Limited, Birkenhead, and was laid down 
in the autumn of 1931 and launched in February last. 
The trials were carried out on April 27, and the vessel 
left the Mersey for London a few days later; a photo- 
graph of the ship taken during the trials is reproduced 
on this page. 


The principal dimensions of the Royal Eagle are :— | 


length between perpendiculars, 289 ft. 9 in.; breadth 


| moulded, 36 ft. 6 in. ; extreme breadth over sponsons, 


and depth moulded to main deck, 
Accommo- 


68 ft. 10 


Ll ft. 6 in.; 


in. ; 
the gross tonnage is 1,538. 








feed heater, a Paragon air pump with a steam vacuum 
augmenter, a steam-driven centrifugal circulating 
pump, two independent bilge pumps, fresh-water and 
sanitary pumps. The vessel is, of course, electrically 
lighted throughout, current being supplied by three 
steam-driven generators, each giving 75 amperes at 
110 volts; a generator driven by a paraffin engine is 
also provided for emergency service. A refrigerating 
machine of the ethyl-chloride type constructed by 
Messrs. J. and E. Hall, Limited, Dartford, is provided 
for the cooling of three provision chambers. No coal 
is used for any purpose on the vessel, the galley being 
| oil fired and an electric cooker being provided for the 
|erew. The Thermotank system of ventilation is em- 
| ployed throughout the vessel. 





| — —E 


‘BROADCASTING HOUSE, LONDON. 


ABovuT six years ago it became obvious that the 


place of part of the allowance in cash. An unemployed | dation is provided for over 2,000 passengers and the | premises of the British Broadcasting Corporation, at 


srson who has exhausted his right to relief in kind | 
- any one year may obtain the same relief for the | 


speed is given as 18} knots. The vessel has four 
decks and nine watertight bulkheads, the main deck 
being the bulkhead deck. The sun deck is provided 


|Savoy-hill, Victoria-embankment, were inadequate 
|for the requirements of the broadcasting service, and 
in 1928 it was decided to build new headquarters 





with sparred seats which leave ample space for promen- | Specially designed for the purpose. A site situated at 
|ading and for deck chairs. The captain's cabins are | the corner of Portland-place and Langham-street, and 


| located on this deck and the navigating bridge is above | b@ving an area of about 20,000 sq. ft., was selected. 


following vear. 
| 
| 


The manufacturing section of the Cotton Spinners’ 


and Manufacturers’ Association has now put itself in | 
line with the spinning section by deciding unanimously | 
to give the trade unions concerned a month’s notice 
to terminate all agreements relating to hours and 
wages. The expectation is that on the expiry of the 
notice an attempt will be made to effect reductions of 
wages in the several districts—there are 36 of them 
by means of local negotiations. If, however, the 
unions decline to agree to that course, the probability | 
is that the employers will seek to enforce reductions at 
figures determined by the circumstances of the trade 
in the different districts. 


During April, the home branch membership of the 
Amalgamated Engineering Union decreased from 
179,583 to 178,857, and the colonial branch member- | 
ship increased from 23,216 to 23,233. The number of | 
members in receipt of sick benefit decreased from | 
3,773 to 3,440, the number in receipt of superannuation 
benefit increased from 12,488 to 12,564, and the number 
in receipt of donation benefit decreased from 8,101 to 
7,997. The total number of unemployed members 
decreased from 42,862 to 42,228. 


Tee Lystirvtion or Mrinine ENGINEERS.—At a 
meeting of the council of the Institution of Mining 
Engineers, held at Leeds on May 3, Mr. John Brass, | 
of Barnsley, was unanimously elected president of the | 
Institution, in succession to the late fessor R. W. 
Dron. Mr. Brass will occupy the position for the | 
remainder of the period for which Professor Dron was | 
elected, and for the succeeding vear 


it aft of the funnel. Stairways from the sun deck lead | 2nd the building erected there is now ready for occupa- 


| which render them particularly light and airy. 


to the promenade deck, on which there is a spacious deck 
shelter with seating accommodation for 194 persons. 
The sun deck forms the roof of this shelter, and the steel 


| sides carrying the sun deck are fitted with a series of | 


fixed teak-framed windows which give an unobstructed 
view from all quarters. There are two dining saloons 
on the main deck, one aft to seat 126 persons and one 


forward with seating accommodation for 100 persons. | 


The saloons both extend over the whole width of the 
ship, and the sides are fitted with large square windows 
The 
passenger spaces on the lower deck comprise a smoke- 
room forward to seat 52 persons, and an auxiliary dining 
saloon aft to seat 36 persons. There are also two 
private dining saloons on the main deck, each seating 
12 persons. 

As will be clear from the illustration, the vessel is 
of the paddle class. The main engine is of the triple- 
expansion type, with cylinders 284 in., 44 in. and 68 in. 
in diameter and a piston stroke of 60 in. Steam is 
distributed by piston valves to all cylinders, the 
valves being operated by Walschaert gear. The engine 
develops about 3,000 indicated horse-power at 52 r.p.m. 
Steam is supplied by two single-ended marine boilers, 
each 16 ft. 6 in. in diameter and 12 ft. 3 in. in length, 
the working pressure being 210 lb. per square inch. 
The boilers are fired with oil fuel on the Wallsend- 
Howden system, two burners being fitted to each of the 
four furnaces in both boilers. Forced draught on the 
closed-stokehold system is employed. The auxiliary 
machinery includes three main Weir feed pumps, a 


tion; the last programme will be broadcast from 
| Savoy-hill to-morrow evening. The new building 
comprises three floors below the strect level and eight 
| floors above it, and the studios, of which there are 
| 22, are located in a central tower of brick construction, 
surrounded by offices which serve by their location to 
cut off extraneous sounds from the studios. 
| ‘The studios have thus to be artificially lighted and 
| ventilated, and for the latter purpose air-conditioning 
| plants, provided with means for adjusting the tem- 
| perature and humidity of the air, have been installed 
in the sub-basement. Conditioned air is supplied to the 
studios and other rooms in the central tower, and each 
| studio is provided with a thermostat device to control 
the temperature automatically. A constant tempera- 
ture is thus maintained irrespective of the number of 
persons occupying the studio. The air is extracted 
from the studios by fans situated on the roof of the 
building, and the capacity of the fans is such that the 
air is changed completely about 20 times per hour 
| For cooling the air in the studios during hot weather, 
| a refrigerating plant has been provided, with a capacity 
| equivalent to the production of 200 tons of ice a day. 
It may be noted that special precautions were taken in 
the design and arrangement of the air ducts leading to 
and from the studios, in order to prevent the trans- 
mission of sound from one to another. Since the offices 
| surrounding the studios are in communication with the 
|outer air they are not supplied with conditioned air 
They are, however, heated by hot-water radiators, the 
water for which, as well as that required for domesti 
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Fie. 1. Larger Concert HALL. Fie. 2. ControLt Room. 


purposes, is heated by steam supplied by oil-fired | strength, and the combined output passed on a single in the control room, for raising the incoming trans- 
hoilers in the basement. | pair of wires to the input of the first, or “ A,” amplifier ; mission to a level about equal to that of the output from 
The 22 studios are of widely varying size and charac- | in the controlroom. This arrangement, it may be noted, the ‘‘ A’’ amplifiers, so that the transmission can then 
teristics, the largest being a concert-hall for orchestral | facilitates the balancing of transmissions, and to some be fed directly to the “B’”’ amplifiers. The other 
and band performances. Part of the gallery of this | extent obviates the need for artists to move about type of amplifiers are known as trap-valve amplifiers, 
hall, which has seating capacity for 744 persons, is | during a performance. and are provided to avoid the possibility of any fault 
shown by the photograph reproduced in Fig. 1 on this The control room, part of which is shown in Fig. 2,, on a local circuit affecting the outgoing transmission. 
page, and the stepped formation of the ceiling, to avoid | is situated at the top of the building, and is divided! All amplifiers are designed to give a sensibly flat 
reflection, will be noticed. The greatest length of the | into two main sections, which deal respectively with | response curve over a band of frequencies varying from 
hall is 105 ft., the average width 44 ft., and the height | rehearsals and transmission. The equipment consists | 30 cycles to 8,000 cycles per second. 
31 ft. 6 in. The volume is about 125,000 cub. ft., and | essentially of all the amplifiers and auxiliary apparatus| Space does not permit us to describe the control 
the reverberation period 1-75 second. A smaller studio | required in the chain of transmission between any | arrangements in detail, but we may mention that 
of 27,000 cub. ft. capacity, for similar items, has a/| studio, or outside broadcast point, and the lines| the arrangements enable six transmission programmes 
reverberation period of 1-1 second, and another one, | feeding the transmitters. It also contains the necessary | and eight rehearsal programmes to be handled simul- 
of 30,000 cub. ft. capacity, and with the same rever- | control positions or desks from which any studio can} taneously. The control positions or desks for this 
beration period, is used for light musical programmes. | be brought into circuit and the outgoing transmission | purpose are of an entirely novel design, each position 
Other small studios used for talks have reverberation checked. In Fig. 2, the six control positions for the | being fitted with a complete set of punching keys, in 
periods of 0-35 second, and in some used for reading | transmissions are shown on the right and the banks | addition to the usual studio signalling keys and lights. 
news items, for speech in plays, and for certain | of amplifiers on the left. The chain of transmission|The punching keys, which can be distinguished in 
effects, the reverberation has been entirely eliminated. | includes the microphone or “ A”’ amplifier, previously | Fig. 2, operate a series of relays which enable any 
Further details of the acoustic features of the studios | mentioned, a variable-gain, or “‘ B,” amplifier, and a| studio circuit to be “ set-up” from any control position 
will be found in a paper read at the Centenary Meeting | land-line, or “CC,” amplifier. Of these, the “A”! in one operation. By “set up” it is meant that the 
of the British Association in London last year, by Mr. | amplifiers are of the three-stage resistance-capacity | microphones are polarised, the various power supplies 
Noel Ashbridge, chief engineer of the British Broadcast- | coupled type, with their inputs and outputs fed through switched on to the studio’s “A” amplifier, and the 
ing Corporation, which was reprinted on pages 505 and | transformers. They have a working gain of about| necessary connections made between the output of the 
137 of ourlast volume. Each groupofstudios forms aself- | 40 decibels, which is variable by means of a potentio-| “A” amplifier and the particular control position. 
ontained suite, with artists’ waiting rooms, announc- | meter. There are 31 of these amplifiers, of which 3 are | An interesting development in the design of the control 
ing rooms, listening rooms, &c., the provision of a small | normally held as spares, and all are mounted in one | positions is the provision of an instrument, known as 
announcing room adjoining each studio, sound proofed | group with their inputs and outputs brought out to|a programme meter, which gives a visible indication 
from the studio itself but with windows through which | jack fields so that any amplifier can be used for any | of the audible strength of the programme. The instru- 
the announcer can see the artists in the studio, is a new | studio. Valves of the separately-heated cathode type| ment is calibrated in equally-spaced divisions, each 
feature. There is also a listening room adjacent to | are used in these amplifiers. | of which represents a change in sound intensity of 
each studio with a double window through which the} The “B” amplifiers are also of the three-stage | 4 decibels. During a transmission, the reading of the 
studio can be seen. Loudspeaker units are provided in | resistance-capacity coupled type, with the inputs and | instrument is kept between divisions 1 and 7 on the 
these rooms so that those responsible for the production | outputs fed through transformers. The maximum | scale, representing a difference in intensity of 24 decibels. 
can hear the transmission as it is heard by the listening | gain of these amplifiers is 46 decibels, but the gain can| If allowed to fall below division 1 on the scale, the 
public. The loudspeaker units each consist of a two-| be varied over a range of 35 decibels by a volume- | transmission would be lost below the noise level of the 
stage mains-driven amplifier and a moving-coil loud- | control potentiometer; normally they are set for a} chain, while if allowed to go above division 7 the 
speaker housed in a box baffle. It may be of interest | gain of about 38 decibels. Immediately preceding | transmitter would be over-modulated. 
to mention, in this connection, that the use of amplifiers | each ‘“‘ B”’ amplifier is a main volume-control, which| All the valves in the control room, of which some 
at all loudspeaker points enables the programmes to be | gives a variation of 2 decibels per stud, and this is| 400 are employed, are fed by batteries for filament 
fed round the building at low volume levels, and this | used for controlling the strength of the transmission and | heating, anode supply, and grid bias. Separate bat- 
avoids the possibility of ‘‘ cross-talk’ on to the micro- | for “ fading-out ’’ purposes. teries, each at six volts, are employed for heating the 
phone circuits which might occur if the loudspeakers| The function of the land-line, or “ C,”’ amplifiers is| filaments of the “A” amplifiers and all other ampli- 
were fed from some central point at high volume levels. | two-fold: Firstly, they act as “trap” valves, all! fiers, while the anode current for all amplifiers is 
With regard to the microphones employed, it may be | their inputs being connected to the outgoing pro-| supplied from a single battery at 300 volts. Other 
mentioned that although the carbon type is still in | gramme, i.e., to the output of the “ B” amplifier, and | batteries supply current at eight volts for polarising 
use, a change is now gradually being made to the con- | their outputs isolating each trunk line connecting to the | carbon-type microphones, and at 24 volts for operating 
denser type; provision is, however, made in each | various transmitters or distribution points. By this| relays. All the batteries are in duplicate, so that one 
studio for the use of either type. The condenser-type | means, trouble on any one line is prevented from| set can be charged while the other is on load, the 
microphone embodies a single-stage amplifier as part | interfering with the service on another. Secondly, they charging being effected by motor-generator sets located 
of the microphone unit, but no amplification of the | enable the volume on one outgoing line to be varied | in a room adjacent to the battery room. 
output from carbon-type microphones is necessary | without affecting that on any other line. There are, | Electrical energy for all requirements is supplied 
until the control room is reached. Several microphones | in all, 12 “C” amplifiers, each having two 10-watt| from the mains of the St. Marylebone Borough Council, 
are employed in all large studios, and the output from | type power valves in the output stage. Two other| in the form of three-phase current at 50 cycles. Six 
each microphone is fed to a microphone mixing unit | types of amplifiers in the control room may be men-| separate feeders are provided, three of which supply 
in the listening room above referred to. The output | tioned. One type, known as “ D” amplifiers, is used current at 6,600 volts and the others at 415 volts. 
from each of the microphones can thus be varied in| when a transmission from some outside point is received | Air-cooled transformers interconnecting the high 
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TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is given. Further details may be obtained on application 
to the Department, the reference number appended 
being quoted in all communications. 

Trailer Wheels and Axles.—The supply of 25 axles and 
50 wheels with brake drums, and 25 axles and 50 wheels 
—— Sa, ae Saatiecs. ‘The Lee or een 

i+ i liways anc arbours Administration, Johannesburg ; 
ones yl-y the storage battery, so that it is kept July “tal (Ref. No. G.X. 11,462.) 7s 

ys ly charged. If the failure affects all the 

feeders of the main supply and the breakdown is likely = = 
to be of more than half an hour’s duration, a 100-kw. 
Diesel-engine driven generator, which will shortly be 
installed, will take over the load from the storage 
battery. This set will be of sufficient capacity to 
maintain all the essential power, lighting, and ventila- 
ting services for the studios indefinitely. 

The greater part of the power load is accounted for 
by the ventilating and air-conditioning plant, which is 
served by a ring main from the distributing switch- 
gear. The supply to the rest of the building, including 
that to the extraction fans on the roof, is fed to the 
various floors through cables arranged in vertical ducts 
formed in each side of the central brick tower, the 
ducts being continuous from the sub-basement to the 
roof. These ducts have steel doors opening on to 
each corridor, thus providing easy access to the cables. 
It should, perhaps, be pointed out that all power 
cables are run in ducts separate from those occupied 
by the microphone and signalling-circuit wiring, this 
precaution having been taken to avoid any possibility 
of inductive interference with the microphone circuits. 

Four passenger lifts are installed, two in the central 
tower for the use of artists and two, communicating 
with the office corridors on each floor, for the use of the 
staff. In addition, there are two large goods lifts, one 
on each side of the building at one end. In deciding on 
the lift equipment, consideration had to be given to 
the possibility of the machinery causing interference in 
the wireless receivers which are installed in the control 
room and Are used for checking the quality of the 
transmissions. With this possibility in mind, it was 
decided to adopt direct-current working on the Ward— 
Leonard system. Induction motors running off the 
main alternating-current supply are therefore used to 
drive separately-excited direct-current generators, the 
output from each generator being permanently con- 
nected to its respective lift motor. The operation of 
the starting handle of the lift controls the excitation 
of the generator, giving smooth stopping and starting 
of the lift with the minimum of interference. 

In conclusion, we should point out that, owing to 
lack of space, it has not been possible to mention many 
of the interesting details of equipment. It should, 
however, be clear that the general principle adopted in 
the design and arrangement of the installation has 
been to provide adequate stand-by apparatus with 
means for bringing it into operation with the least 
possible delay. While it is, of course, impossible 
entirely to eliminate the possibility of breakdown, such 
an event is not likely to interrupt the transmission of 
the programme for more than a few seconds. The 
apparatus, we understand, gives a much greater degree 
of flexibility in the handling of transmissions than has 
been possible with the old equipment at Savoy-hill, 
and this should lead to still smoother operation in the 
future. Finally, we may mention that it has been 
realised by those responsible for the arrangements 
that broadcasting technique is by no means stationary, 
and, as far as possible, facilities have been provided for 
future developments. 


and low-tension feeders are installed in the sub-base- 
ment. A 240-volt storage battery, of 1,000 ampere-hour 
capacity, is provided to give an emergency lighting 
supply to all studios, corridors, staircases, &c., in the 
central tower. This supply, however, is normally 
switched on at the same time as the main lighting, 
of which it forms a part. If, therefore, a fault should 
develop in the main supply, the emergency supply will 
provide sufficient light for work in the studios to be 
continued. In normal circumstances, a motor-gene- 


PERSONAL. 

Messrs. Peasopy, Limurrep, 161, Victoria-street, 
London, 8.W.1, inform us that Messrs. O. Milne and G. A. 
Trube have joined their board, and that, it having been 
decided to combine the functions of general manager and 
chief engineer, Mr. O. Milne, who will maintain close 
touch with the engineering experience of the parent 
company, Messrs. Peabody Engineering Corporation, 
New York, will, in future, act in the dual capacity as 
general manager. Mr. J. W. M. Topley is retiring from 
the active executive. 

Mr. R. A. Wyatt, manager of the Melbourne Branch 
of the British General Electric Company, Limited, has 
been elected president of the Victorian Electrical Federa- 
tion for the ensuing year. 

Messrs. Brirish MovuLpinc MACHINE CoMmPany, 
LimtTeD, 237, Weston-street, London Bridge, London, 
8.E.1, have been appointed sole British agents, by Messrs. 
Gustav Zimmermann, Engineering Works, Disseldorf, 
Germany, for the sale of their moulding machines. 
Arrangements are being made to manufacture these 
machines in England and a demonstration department 
is being equipped at the above address. 

Messrs. Gossett AND Son, Liwrrep, 110, Cannon 
street, London, E.C.4, inform us that the works reorganisa- 
tion scheme has now been completed by their principals, 
Messrs. Henschel und Sohn A.-G., Cassel, and they have 
now re-opened all their departments for the construction 
of locomotives, commercial motor vehicles, motor 
omnibuses, motor rail-coaches, and road-building machi- 
nery. 

Messrs. THe Stanton Lronworks Company, LIMITED, 
near Nottingham, having acquired a controlling interest 
in Messrs. The Wellingboro’ Iron Company, Limited, 
Wellingborough, Northamptonshire, have decided to 
erect a new furnace plant similar to the modern installa- 
tion recently put into service at Stanton. The present 
furnace plant will be kept in operation until July 31, 
when the reconstruction work will be taken in hand. 


BOOKS RECEIVED. 


A Primer of Engineering and Building Science. 
By 8S. Owen. London: Blackie and Son, 
[Price 2s. net.] 

Railway Board of India. Technical Paper No. 277. 
Description of the Cost Accounting Scheme introduced 
in the Locomotive Workshops at Maghalpura. By 
A. E. Howet.. Caleutta: Government of India. 
Central Publication Branch. [Price Rs. 1-6-0, or 2s. 3d.) 

Die Druckluft in der Technik. By Pror. Drrt.-Ine 
Rupotr Voepr. Leipzig: Dr. Max Janecke. 

Spangebende Formung der Metalle in Maschinenfabriken 
durch Werkzeuge und Werkzeugmaschinen. No. 2. 
Getriebe der Werkzeugmaschinen. By Diev.-Inc. Ernst 
Precer. Leipzig: Dr. Max Jiinecke. [Price 2-40 
marks. ]} 

Adventures of an Obscure Victorian. By W. G. Rippe Lt. 
London: Macmillan and Company, Limited. [Price 
7s. 6d. net.) 

The Journal of the Institute of Metals. Vol. XLVII. 
No. 3. Metallurgical Abstracts. Edited by G. SHaw- 
Scorr. London: Offices of the Institute. 

The Airplane and its Engine. By C. H. Cuarrretp and 
C. F. Taytor. Second edition. London: McGraw- 
Hill Publishing Company, Limited. [Price 18s. net.] 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Vol. 3. No. 2. 
September, 1931. London: His Majesty’s Stationery 
Office. [Price 2s. 6d. net.] 

Berichte des Versuchafeldes fur Werkzeugmaschinen an 
der Technischen ochachule Berlin. No. 9%. Gleit.- 
Kugel-und Rollenlager und ihre Schmierung im Pruf- 
stand and in der Transmission. By Proressor Dr.- 
TecuN. Max Kurrern and Dr.-Inc. GUNTHER MEYER- 
Jacenserc. Berlin: Julius Springer. [Price 13-50 


Part I. 
Limited. 


CHANGE oF ApprEss.-The Glasgow office of Messrs. 
British Engine Boiler and Electrical Insurance Company, 
Limited, has been moved from 40, St. Vincent-place, to 
Commercial Bank Building, 98, West George-street, C.2. 

New Irise Broapcastrne Sration.—-The broadcast 
transmitter for the new Irish high-power broadcasting 
station which has been constructed at the Chelmsford 
works of Messrs. Marconi’s Wireless Telegraph Company, 
Limited, Marconi House, Strand, W.C.2, is expected to 


be in operation by the end of June next. The station, 
which is located at Moydrum, i miles east of Athlone, A. Horsomrrz and Pavt Orstrerca. London: 
will have an unmodulted aerial energy of 60 kw. with W. and G. Foyle, Limited. [Price 3s. 6d. net.] 

r | Production Planning. By Cuurron Reynoups. London: 


modulation up to 80 per cent., but arrangements have | /roc : 5 “lee ; 
been made whereby the power of the transmitter can be| Sir Isaac Pitman and Sons, Limited. [Price 10s. 6d. 
net.} 


doubled at a later date. It is expected to operate on a/| ‘ ' 
wavelength of 413 metres, which is that at present used | The Association of Engineering and Shipbuilding Draughts- 
by the Dublin broadcasting station, but the new trans-| men. High-Speed Oil-Engine Design. By B. REED 
mitter can be adjusted to operate on any wavelength} and H. Tanaka. London: The Draughtsman Pub- 
between 300 metres and 550 metres. Low-power modula- lishing Company, Limited. [Price 2s. net. | 

tion will be employed and frequency will be kept constant | Die Warmelestfahigkeit Keramischer Feuerfester Stoffe 
by a Marcon: oscillating quartz-crystal drive thermo-| ‘Are Berechnung aus der Wéarmeleitfihigkeit. der 
statically con he frequency characteristic of | Bestandteile. By Prorssson Dr. A. Evcken. Berlin: 
the transmitter is practically a straight line for acoustic V.D.1.-Verlag G.m.b.H. [Price 5 marks. ] 

ms gar ae ranging from 30 cycles to 10,000 cycles and Bulletin of the Earthquake Research Institute, Tokyo 
with the most modern speech-input equipment, also| Imperial University. Vol. X, Part I. March, 1932. 
provided by the Marconi Company, the new station| Tokyo: Imperial University. [Price 4-45 yen.] 
should permit the highest quality reproduction of s h | The Design of Steel Bridges. y Frank H. Apranams. 
and music. The aerial at Moydrum will be of the T type| London: The Draughtsman Publishing Company, 
suspended between two stayed insulated masts Limited. [Price 15s. net.] 


marks. ] : 
Edison and his Competition. A Critical Study. By 








CONTRACT. 


Messrs. THE British THomson-Hovuston Compayy, 
Limrrep, Crown House, Aldwych, London, W.C.2, have 
secured substantial orders for their Mazda lamps fron 
H.M. Admiralty, War Office, Office of Works and General 
Post Office, from the London Midland and Scottish. 
Great Western, Southern, Metropolitan, and London 
Electric Railways, and from the Birmingham Corpora. 
tion Tramways. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday 

The Cleveland Iron Trade.—The Cleveland pig-iron 
branch of trade remains steady. Restricted output is not 
much in excess of current moderate needs, and producers 
are not without hope that demand will shortly be such 
as to necessitate withdrawals from stocks. Accumula- 
tions at makers’ yards are at present little larger than 
ironmasters consider it advisable to carry to cope with 
ordinary business. Inquiries circulating are mostly on 
home account, but overseas demand, while still light, 
shows some little improvement. Competition for Scot. 
tish trade is as keen as ever, and makers only manage to 
retain a fair share of the orders from that quarter by 
accepting specially low rates for Cleveland pig. Business 
with firms elsewhere is reported at the following figures. 
which have been the fixed minima for a considerabk 
time past :—No. 1 Cleveland, 61s. ; No. 3g.m.b., 58s. 6d. ; 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite.—Merchants have not a great deal of East 
Coast hematite pig on hand, and are not underselling 
producers to any extent. The latter, notwithstanding 
the unsatisfactory statistical state of the hematite branch 
of the industry, are inclined to take a rather firm stand. 
Demand is, if anything, slightly better. Local consump- 
tion is likely to increase a little, and further orders may 
shortly come forward from customers in the Sheffield and 
Midland districts. Continental hematite users are taking 
a little more interest in this market. Ordinary East Coast 
brands are 63s. 6d., and No. 1 hematite is 64s. 

Foreign Ore.—Conditions in the foreign-ore trade are 
unchanged. Business is virtually at a standstill, and 
resumption of market activity cannot be looked for until 
stocks have been much reduced, and consumers have 
accepted considerable proportions of material overdue 
for delivery against old contracts. The nominal price 
of best rubio is 15s. 6d. c.i.f. Tees. 

Blast-Furnace Coke—There is very little market 
demand for Durham blast-furnace coke, local users still 
having very ample supplies of their own makes. Sellers 
are keen to liquidate their heavy stocks on the basis of 
good medium qualities at 15s. 9d. delivered to works in 
this area. 

Manufactured Iron and Steel.—There is just a little 
more demand for one or two kinds of semi-finished and 
finished iron and steel, but in nearly all departments 
orders are still greatly needed. Among the principal 
market quotations are :—Common iron bars, 9. L5s. ; 
best bars, 101. 5s.; double best bars, 107. 15s.: treble 
best bars, 11/. 58.; packing (parallel), 8/.; packing 
(tapered), 101. ; steel billets (soft), 57. 10s. ; steel billets 
(medium), 61. 12s. 6d.; steel billets (hard), 71. 2s. 6d. ; 
iron and steel rivets, 11/. 58.; steel ship plates, 8J. 15s. ; 
steel angles, 8/. 7s. 6d.; steel joists, sb. 15s.; heavy 
sections of steel rails, 8/. 10s. for parcels of 500 tons and 
over, and 91. for smaller lots ; fish plates, 12/. 10s. ; black 
sheets (No. 24 gauge), 8/. 5s.; and galvanised corrugated 
sheets (No. 24 gauge), 107. 

Scrap.—There is little activity in most sorts of scrap, 
but heavy steel is in moderate demand at round about 
36s. Borings are 26s.; turnings, 3ls.; light cast-iron, 
35s.; heavy cast-iron, 38s.; and machinery metal, 
408. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 

The Coal T'rade.—In spite of the nearness of the Whit 
sun holidays there is no rush to secure supplies of 
Welsh coal, which are abundant to meet a limited demand. 
in spite of the reduction in production caused by tl« 
closing of pits and intermittent working of collieries still 
in commission. In the circumstances, practically all 
classes of large, small, and sized coal are freely obtainable 
on the basis of the schedule minima prices of 19s. 6d 
for best Admiralty large and 13s. 6d. for best steam 
smalls. The only coals, which represent a negligible 
proportion of the output of the coalfield, but are in 4 
position to command a premium on the schedule are 
dry nuts, which range from 20s. to 24s., and some 
special brands of dry large. The Rosario Electricity 
Works’ contract for 20,000 tons of sized coal, delivered 
c.i.f. at Rosario over 1933, has been placed with a Cardiff 
firm at prices which represent the minimum for the coal 
after taking the freight into consideration. The bright 
spot in the Welsh coal trade is the anthracite business 
with Canada shipments continuing to expand as a result 
of increased sales in the Dominion. Last week Swansee 
exported 30,700 tons to Canada, compared with 17,500 
tons in the previous week, and 25,330 tons a fortnight ago 
Exports of coal to other countries are, however, 4M) 
thing but encouraging, Argentina last week taking 
29,000 tons, compared with 36,000 tons in the preceding 
six days; France 93,000 tons against 105,000 tons, and 
Italy only 18,000 tons against 21,000 tons. With the 
last shipments to the Italian State Railways, on account 
of the second million tons arranged under the Hague 

reement, taking place shortly, the Monmouthshire 
colliery owners are anxiously awaiting the placing of the 
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Egyptian State Railway contract for 240,000 metric tons 
of coal, inasmuch as the order will do much to enable the 
pits to be kept at work in the event of the Italian State 
Railways postponing deliveries of the third million tons 
provided for in the Hague Agreement, which appears 
to be their present intention. 

Iron and Steel.—A significant feature of the Welsh 
iron and steel trades is the continued arrival of large 
supplies of Continental iron and steel in spite of the 
increased import tariff. This is due to the fact that 
Continental makers are bearing the burden of the duty, 
for they are delivering steel bars at from 82s. to 84s.per ton, 
compared with the 95s. demanded for Welsh bars. The 
result is that works continue to buy the foreign product, 
and last week imports amounted to 23,029 tons, of which 
17,893 tons came from Belgium, Newport receiving 
11,248 tons. The total of 23,029 tons compares with a 
pre-election weekly average of 15,000 tons, and about 
25,000 tons a week in the 19 weeks ending March 1, 
when the 10 per cent. import duty became operative. 
From these facts, it seems that if home steel works are 
to be got going, either the import duty must be sub- 
stantially raised or further steps must be taken by manu- 
facturers in connection with their production costs. On 
the other hand, shipments of iron and steel goods last 
week amounted to 3,240 tons, the smallest for any week 
this year, compared with 9,013 tons in the preceding 
six days. Shipments of tin-plates and terne-plates were 
reduced from 5,393 tons to 2,506 tons, of black-plates 
and black-sheets from 2,459 tons to 117 tons, of galvan- 
ised sheets from 912 tons to 333 tons, and of other iron 
and steel goods from 1,149 tons to 284 tons. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—-A depressed state continues to 
govern the Scottish steel trade, and in no case can it be 
said that plant is running at anything near capacity. 
Orders for heavy material are exceedingly poor, and 
especially is this the case for shipbuilding steel because 
of the great scarcity of contracts for new tonnage. In 
the black-steel sheet trade a fair business is passing 
for the lighter gauges, but the heavier sorts are moving 
very slowly. Galvanised sheets are in rather better 
demand. The inquiry, generally, has improved and makers 
are once again more hopeful of. the immediate future. 
They are of the opinion that there are possibilities of a 
fairly good demand maturing from the Far East at no 
very distant date, and also that the trade with Canada will 
improve considerably before long. Prices remain firm 
and are quoted as follow :—Boiler plates, 9/. per ton ; 
ship plates, 8J. 15s. per ton ; sections, 8l. 7s. 6d. per ton ; 
black-steel sheets, }-in., 77. 15s. per ton ; and galvanised 
corrugated sheets (No. 24 gauge), 11. per ton, all deli- 
vered at Glasgow stations. 

Malleable-Iron Trade-—-No change has taken place 
yet in the West >f Scotland malleable-iron trade and there 
is great slackness at the works. The re-rollers of steel 
bars are finding things very difficult because of the 
higher prices of their raw material from the Continent— 
due to the new tariff. They have advanced their prices 
in consequence, but this has not tended to increase their 
sales. e following are the current market quotations : 
“Crown” bars, 91. 158. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
6l. 10s. per ton for home delivery and 61. 7s. 6d. per ton 
for export. 

Scottish Pig-Iron Trade.—No improvement of any 
kind can be reported in connection with the pig-iron 
trade of Scotland and producers are all very quiet. Stocks 
are still plentiful and prompt delivery can always be 
given. e number of furnaces in blast remains at 
six. Prices are steady and are quoted as follow :— 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. per ton, and No. 3, 698. 6d. per 
ton, both on trucks at maker’s yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig iron from Glasgow Harbour for the week ending 
last Saturday, May 7, only amounted to 70 tons. Of 
this total, 40 tons went overseas and 30 tons coastwise. 
During the corresponding week of last year the figures 
were 395 tons overseas and 104 tons coastwise, making a 
total shipment of 499 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

1 General Survey.—There is still no sign of a break in 
the prolonged depression overshadowing the North- 
Western iron and steel industry, and with the continued 
dearth of orders of any magnitude in most sections, there 
is a growing lack of confidence. Many shops in the 
heavy steel branch are almost entirely without orders, 
and railway-plant manufacturers report that recent 
railway economies have further mitigated against any 
improvement in the outlook for the summer months. 
\ few tool factories are a little busier at present upon 
cheaper types, and textile-machinery manufacturers are 
booking a few small contracts. In other directions, how- 
ever, there is little ground for optimism. Even the elec- 
one manufacturing section which, for the last few 
years, has enjoyed comparative prosperity, is finding work 
more difficult to obtain now that the extensive contracts 
for the “ grid ” schemes are nearing completion. There 
is @ rather more hopeful outlook in the Barrow area 
following the announcement that, after Whitsuntide, 
two blast furnaces, which have been idle for some time 
past, are to be put into action again, and that the rail 
mills are to be restarted. This move is due to recent 
reductions of accumulated stock. There is little move- 
nent in the Workington steel trade. Contracts from 











South America, which ordinarily accrue in April, have 
not matured this year, and the inquiry from the Domi- 
nions is reported to be very weak. Orders at present 
on hand for rails, billets, and bars will take about a month 
to complete. 


Recent Engineering Orders.—Few orders are passing 
in structural steelwork circles. Messrs. Heenan and 
Froude, Limited, Newton Heath, Manchester, are to 
supply steel framework and pile foundations for the new 
Spa Royal Hall, at Bridlington ; and Messrs. Thomas 
Blackburn and Sons, Limited, Preston, have provided 
the steelwork for a new central public library at Lancaster. 
Messrs. Beyer, Peacock and Company, Limited, Gorton, 
Manchester, are engaged on the construction of five 
locomotives for the Great Northern of Ireland Railway, 
which are to be delivered by the end of June. An order 
for air heaters for four boilers for the Croydon Corporation 
generating station has been placed with Messrs. Under- 
feed Stoker Company, Limited, and Messrs. George 
Walker and Slater, Limited, Derby, are to erect a 31,0001. 
motor-omnibus station and motor-car park for the Derby 
Corporation. 

Railway Workshops Closing Down.—Another large 
works which, for many years, has provided employment 
for hundreds of Manchester people is closing down, and 
its activities are being transferred elsewhere. This 
is the carriage and wagon workshops of the London, 
Midland and Scottish Railway Company, at Newton 
Heath, which, in normal times, provide work for 1,700 
men, and even at present, has an employment roll of 
1,400. The plant and activities of the works are to be 
transferred to similar establishments at Derby, Barassie, 
and Wolverton, where it is hoped that some of the 
displaced operatives may be absorbed. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel——As compared with a month ago, the 
general position has undergone little change, though 
in some directions steady progress is being made. The 
raw and semi-finished steel branches are operating at 
greatly reduced capacity owing to the limited amount of 
business in circulation. For some classes of steel, orders 
are fairly numerous, but they are mostly for small 
tonnages, and do not represent much in the bulk. There 
is still an absence of forward buying. Quotations are of 
a nominal character, and are as follow : hard basic billets, 
7l. 178. 6d.; soft basic billets, 61. 7s. 6d.; West Coast 
hematites, 86s.; East Coast hematites, 84s. 6d.; Lin- 
colnshire and Derbyshire No. 3 foundry iron, each 63s. 6d. ; 
Lincolnshire and rbyshire forge iron, each 59s. 6d. ; 
bars, 10/.; sheets, 11/. The heavy engineering trades 
are marking time. Only a limited amount of business 
is being done in railway rolling-stock requirements both 
on home and foreign account. The demand from ship- 
yards for locally-made steel forgings, and castings, is 
not up to normal standard. The call for armaments and 
related products is not very encouraging. Electrical 
apparatus is in good request both on home and export 
account. Sheffield Corporation has taken delivery of 
cable, cooling towers and tanks, and pipework and valves 
in connection with electrical development schemes. In 
addition they have taken part delivery of orders for 
traction motors, tramcar seating, and tramecar trucks. 
The City Council have accepted tenders for the supply 
of 24 traction resistances, 22 sets of control and wedling 
systems, 22 tramcar trucks, 22 steel tramcar underframes, 
22 car sets of tramcar seating, two hand-worked sluices, 
automatic radial gate sluice and concrete-lined pipes. 
Headway is being made in the manufacture of magnets 
and magnet steel, for which there is an unprecedented 
demand. Last year Sheffield accounted for an output 
valued at 200,000/., and judging by the activity now 
prevailing at local works, where overtime operations is 
not an uncommon feature, this year’s production pro- 
mises to constitute a record. Sheffield is also supplying 
steel to Canada for use in connection with the manufac- 
ture of skates and sledges. Another section where 
improved trading is being done is in the production of 
automobile steel and fittings. The Midlands are good 
customers and tend to increase their requirements. One 
big motor-car making firm in the South obtains from 
Sheffield a yearly supply of 10,000 tons of steel. Activity 
in stainless steel and rustless iron has been more than 
maintained, while other high-efficiency steels are in steady 
demand. The tool trades report further improvement. 
Inquiries are abundant, and if suitable quotations can 
be arranged, the output is likely to be stimulated during 
the next few weeks. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel has undergone little change, and a quiet 
tone generally prevails. Export requirements are not 
very encouraging, and despite the operation of the 
Quota supplies are said to be ample. Little forward 
buying is Ceing done on home account. The demand 
for industrial fuel shows a slight improvement, but 
consumption is well below normal. Prospects are none 
too bright. The Lancashire textile and Yorkshire 
woollen trades are not taking their usual supplies of 
fuel, but electricity and gas-producing industries are 
good customers. e railway companies are also con- 
sistent in their demands. The housecoal market is 
featureless, and with the advent of warmer weather 
the position is not likely to show improvement. Foundry 
and furnace coke are a shade weaker, while gas coke 
shows easement. Quotations: Best branch hand- 

icked, 25s. to 26s. ; Derbyshire best house, 20s. to 21e. ; 

rbyshire best brights, 178. to 188. 6d. ; screened house- 
coal, 168. to 17s. 6d.; screened house nuts, 16s. to 17s. ; 
Yorkshire hards, 16s. to 18s.; Derbyshire hards, 16s to 
18s. ; rough slacks, 8#. 6d. to 9s. 6d., and nutty slacks, 
Ts. to 8s. 6d. 





NOTICES OF MEETINGS. 


Royat Instrrvotion.—To-night, 9 p.m., Albemarle- 
street, W.1, “ Broadcasting,” by Sir J. C. W. Reith. 
Friday, May 20, 9 p.m., “‘ Faraday at the Sign of the 
Hexagon: Coal Colour and Constitution,” by fessor 
H. E. Armstrong. 





Royat MerTeorovocicat Socrery.—Wednesday, 
May 18, 5 p.m., 49, Cromwell-road, South Kensington, 
Cw. ™ 


e Rainfall of Assam,” by Mr. G. B. Williams. 
“On the Secular Variation of Rai hall at Rothamsted,” 
by Dr. J. Wishart. “‘ The Zonal Distribution of Rainfall 
over the Earth,”’ by Dr. C. E. Brooks and Miss T. M. 
Hunt. 

ELECTROPLATERS’ AND DeEposirors’ TECHNICAL 
Socrety.—Wednesday, May 18, 7.45 p.m., Northampton 
Polytechnic Institute, St. John-street, E.C.1. “The 
Adhesion of Electro-deposited Nickel to Brass,’ by Mr. 
A. W. Hothersall. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
May 19, 5.30 p.m., Geological Society, Burlington House, 
Piccadilly, W.1, Annual General Meeting. Presidential 
address by Dr. 8. W. Smith. 


LAUNCHES AND TRIAL TRIPS. 


“ Harpation.”—Single-screw cargo and grain-carry- 
ing steamer ; ye ee engine, constructed by 
Messrs. The North Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. Launch, April 6. Main 
dimensions, 440 ft. 6 in., by_56 ft. 3 in. by 28 ft. 9 in. 
Built to the order of Messrs. J. and C. Harrison, Limited, 
London, by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne. 

“ LAKESHELL.”—Single-screw oil-tank steamer; for 
service on the Great Lakes and coast of Canada ; triple 
expansion engine. Trial trip, recently. Main dimen- 
sions, length, 260 ft.; beam, 43 ft. 7 in.; deadweight 
carrying capacity, 2,750 tons. Built and engined for 
Messrs. Dominion Tankers, Limited, Toronto, by Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, 
Newcastle-on-Tyne. 

“Ex Kantara.”’—Twin-screw passenger steamer for 
service between Port Vendres, Pyrénées Orientales, 
France, and Algiers; single-reduction geared turbines 
of the Parsons type. Trial trip, recently. Main dimen- 
sions: length, 397 ft.; beam, 53 ft. 6in.; deadweight 
carrying capacity, 1,400 tons. Built and engined by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Walisend-on-Tyne, for La Compagnie de Navigation 
Mixte, Marseilles. 

“ Zenpa.”—Single-screw cargo steamship for service 
between the maritime provinces of Canada and the 
Great Lakes of North America ; triple-expansion engine. 
Launch, May 4. Main dimensions, 248 ft. by 39 ft. 6 in. 
by 16 ft. 10 in. Built and engined by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend-on- 
Tyne, for Messrs. The Zenda Shipping Company, Limited, 
Halifax, Nova Scotia. 

“Ducness or Hamirtron.”—Triple-screw passenger 
steamer for river and estuary service on the Clyde ; 
screws each on a separate shaft, propelled by direct- 
driven steam turbines. Launch, May 5.. Main dimen- 
sions, 271 ft. by 32 ft. by 10 ft. 7 in. Built to the order 
of the London Midland and Scottish Railway Company, 
by Messrs. Harland and Wolff, Limited, Govan, Glasgow. 

* Broox.’’—Single-screw steam pilot vessel; triple- 
expansion engine. Launch, May 5. Main dimensions, 
126 ft. 6 in. by 26 ft. 6 in. by 13 ft. Built and engined 
by Messrs. Cammell Laird and Company, Limited, Bir- 
kenhead, to the order of the Corporation of Trinity House. 

“Bette Iste.”—Single-screw passenger steamship 
for service between Montreal, Quebec, the Maritime 
Provinces of Canada, and Newfoundland;  triple- 
expansion engine. Trial trip, May 9. Main dimensions. 
245 ft. by 37 ft. 6 in. by 21 ft. Built and engined by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Wallsend-on-Tyne, for Messrs. Newfoundland Canada 
Steamships, Limited, Halifax, Nova Scotia. 











INTERNATIONAL ELEcTRICAL ConGREsSs, 1932.—In 
order to celebrate the 50th anniversary of the 1881 Paris 
Electrical Congress and Exhibition, an International 
Electrical Congress will be held in Paris from July 4 to 12 
next. The Congress is organised by La Société Francaise 
des Electriciens, La Société Francaise de Physique, 
Le Comité Electrotechnique Francais and L’Union des 
Syndicats de |’Electricité, and is under the auspices 
of La Commission Electrotechnique Internationale. The 
work of the Congress is divided inte 13 sections dealing 
with such subjects as electricity production and trans- 
formation, transmission and distribution, electric lighting, 
electrochemistry, electric traction, telegraphy, and 
wireless. By subscribing a minimum sum of 1,000 
French francs a participant becomes a benefactor 
member, and will receive proofs of all reports and issues 
of transactions of all sections. Persons paying a regis- 
tration fee of 250 francs become subscribing members 
and receive proofs of the reports and the issues of trans- 
actions of one section only. Relatives of those attending 
the congress may participate on payment of a registration 
fee of 50 francs. Members of the Congress will be 
granted reduced fares by the railway companies. Regis- 
tration forms, copies of the Congress programme, and 
further particulars may be obtained from the secretary 
of the Institution ot Electrical Engineers, Savoy-place, 
Victoria-embankment, London, W.C. 2, or direct from 
Mr. R. de Valbreuze, general delegate of the Congress, 
134, Boulevard Haussmann, Paris (86). Registration 
forms should be returned to Mr. de Valbreuze before 
June 15. 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of the Royal Meteoro- 
logical Society was held on April 20, in the Society's 
Chapman, 
Three 
The first, entitled 
* The Climate of England in the Seventeenth Century,” 
It dealt with 
three classes of evidence for climatic conditions in 
A large number of 
descriptive writings provided evidence of a somewhat 
inconclusive character, and these could be supple- 
mented by the reports of the Venetian Ambassadors, 

‘alendars of Domestic State Papers 


Rooms, South Kensington, Professor 8. 
F.R.S., the President, being in the Chair. 
papers were read and discussed. 
was contributed by Mr. J. N. L. Baker. 


England during the century. 


published in the C 


(Venetian) and elsewhere. The Calendars of Domestic | only been taken comparatively recently ; but never-| ture, and the vapour pressure. It was shown that the 
State Papers furnished many scattered references, both | theless, some interesting facts have been brought to| fall of temperature, after sunset on clear nights. was 
to short periods and to long spells of weather, and from | light, especially with regard to the upper winds, of| closely proportional to the square root of the tim« 
which so little was known. 


these a continuous account could sometimes be con 
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structed. They also included important tables of winds played a big part in the journeys of the ill-fated R101 
The | to India and back, 
manuscript diaries preserved in the Bodleian Library | information would have been so valuable that observa- 
That of Dr. Napier covered the | tions were commenced at Kamaran Island. 
period 1598-1635, but was very fragmentary ; that of | respects, results show that the climate experienced 
Elias Ashmore extended only from 1677 to 1685, but) there is typically tropical, but the conditions are as 
Most of this evidence had not trying as those experienced inland in Africa and Asia. 
In the third paper, entitled “‘ Notes on Radiation 


covering the periods 1667-1672 and 1675-1678. 


were also of value. 


was unusually full. 
previously been used, and an attempt was made 


correlate it with the accepted rainfall figures of Townley | in the Atmosphere.—I,” Bri 
and Derham and other records, such as the diaries of | absorption spectra of water vapour and liquid water 
It was shown that in a number of | were discussed and compared, and the results shown 
| for liquid water were applied to consider the justifica- 

The second paper, on “‘ The Meteorology of Kamaran | tion for regarding cloud sheets and fog as black-bod) 
| Island (Red Sea),”” was read by Mr. C. W. G. Daking. | radiators. : 
This paper dealt with the outstanding features of the | radiation from the atmosphere were shown to fit very 
| meteorology of a district in which observations have | closely a formula only involving the absolute tempera- 


Evelyn and Pepys. 
cases the older evidence was unreliable. 





These winds would have! from sunset 
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THE INTERNAL-COMBUSTION 
TURBINE. 


So far, the gas turbine has proved little more than 
an attractive dream. Almost its sole success has 
been for the supercharging of Diesel engines. The 
difficulties met with in developing the steam tur- 
bine were mainly mechanical, and owing to the 
high temperatures involved, these mechanical difti- 
culties are materially enhanced in the case of a 
gas turbine, which suffers, moreover, from other 
disabilities inherent in the working cycle. In an 
ideal steam engine diagram, the negative work is 
small, but in a Diesel engine, the work done on the 
compression stroke may exceed one third of that 
effected on the outstroke. In a low-compression 
petrol engine the corresponding figure may be as 
little as one-eighth, but in a gas engine, it commonly 
exceeds one-quarter. Theoretically, of course, there 
is no loss due from this compression, and in recipro- 
cating engines the efficiency of the operation is very 
high. Thus, an indicator applied to the cushion 
chamber of the Willans engine, in which air is alter- 
nately compressed and expanded at each revolution, 
gives a diagram of no measurable area. 

Cost considerations make cylinder compression 
impracticable for the large volumes of air which 
must be dealt with if the internal-combustion 
turbine is to become of any industrial importance. 





Hence, the high proportion of negative work required 
constitutes a serious drawback. Some form of 
turbo-compressor is imperative, but the type is ill 
adapted for high pressures, so that even if other 
things were equal, nothing like the thermodynamic 
efficiency of a Diesel engine could be expected from 
an internal-combustion turbine. Other things, 
however, are not equal, since no turbo-compressor 
approaches unit efficiency. 

A somewhat interesting problem arises here, as to 
how the efficiency is to be defined. In many appli- 
cations of turbo-compressors, the working fluid 





regains its original temperature before it is used, and 





it is thus advantageous to adopt such cooling 
arrangements as will make the compression as 
nearly as possible isothermal. If, however, the 
compressor is to feed the combustion chamber of a 
gas turbine, the compression should be adia- 
batic, in which case the whole of the work of 
compression would be theoretically ‘ available ~ 
for producing useful work during the subsequent 
expansion of the gas. Adiabatic compression is not, 
however, possible with a turbo-compressor. In a 
steam turbine, a stage efficiency of about 90 per cent. 
was realised in the experiments of Stodola, dis- 
cussed in ENGINEERING of December 18, 1925, page 
775, but this figure was obtained under somewhat 
exceptional conditions, and, in ordinary practice, 
the average figure is seldom more than 80 per cent. at 
best. The stage efficiency of a turbo-compressor is 
necessarily less than that of a corresponding turbine, 
since, in its operation we have the conversion of 
kinetic into potential energy, which, save in the 
case of conservative systems, does not occur 
spontaneously in nature, where potential energy 
always tends toa minimum. Hence, at each stage 
of a turbo-compressor, nature is ever seeking the 
opportunity to undo what has been done, and to 
degrade into heat as much as possible of the energy 
expended in the compression. 

A somewhat curious paradox arises in this con- 
nection, since the work done by a turbo-compressor 
is not wholly represented by the corresponding 
indicator diagram. The operation of a _ turbo- 
compressor may, in fact, be regarded as analogous 


.|to that of a reciprocating compressor, to which 


has been added a series of fans in the clearance 
space, which churn up the air and heat it. The 
indicator diagram which would then be obtained, 
represents accurately the work done by the piston 
of the compressor, but not the energy expended by 
the fans. 

There is a simple relationship between the stage 
efficieney of a turbo-compressor and the curve of the 
corresponding indicator diagram. This curve may 
be represented by an equation of the form PV4 = 
a constant. If y represent the index when the 
stage efficiency is unity and the compression adia- 
batic, then 4 and y are connected by the relation- 


ship » (1 i) 
efficiency of the compressor. Thus, if we adopt 
the, perhaps, somewhat optimistic figure of 7 = 0-8, 
and take y the adiabatic index for air as 1-4, we 
have A = 1-556. 

If this value be adopted and | Ib. of air taken in 
at 59 deg. F. be compressed from one up to four 
atmospheres absolute, the work represented by the 
corresponding indicator diagram would be 4-934  10* 
ft.-lb., but the total work done by the compressor, 
part of which is expended in heating the air, would 
be one-quarter more, making a total of 6-168 » 10* 
ft.-lb. Had the compression been adiabatic, the 
work done would have been 4-680 x 10* ft.-Ib. 
The ratio of the two is 76 per cent., but it would 
hardly be legitimate to take this as representing 
the efficiency of the actual operation. Had the 
compression been adiabatic, the final volume would, 
in tact, have been but 4°83 cub. ft. per pound, 
whilst the actual figure is 5-33 cub. ft., and more 
work could therefore be obtained from the gas 
in a subsequent expansion. As applied to feeding 
a gas turbine, therefore, it would seem fair to credit 
a turbo-compressor with an efficiency equal to 
the ratio of the work theoretically available in 
the compressed gas to the work expended in the 
compression. 

Here, however, another question arises which is 
of some interest. Should the compressed gas be 
credited with the work available were it expanded 
down to its original pressure, or with the work 
available were it expanded down to its original 
temperature, and then recompressed isothermally to 
its original volume ? From the theoretical stand- 
point, the latter seems the more rational procedure, 
but the practician may prefer the other alternative. 
On this latter basis the work available would be 


5-17 x 10* ft.-lb., giving an efficiency of a7 


1 —! where n denotes the stage 


83-8 per cent. 

To find the work available if the adiabatic expan 
sion were carried down to the original temperature 
and then followed by an isothermal compression. 
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it is perhaps simplest to consider the inverse opera- 
tion in which the air with an initial volume 
of 13 cub. ft. per pound and a pressure of 14-7 Ib. | 
per square inch is raised by reversible operations | 
to a state in which it has a pressure of four 
atmospheres absolute, and a volume of 5°333 cub. ft. 
per pound, the corresponding absolute temperature | 
being 850-8 deg. F. To do this we first expand | 
the air isothermally down to a pressure of 10-39 Ib. 
per square inch (absolute). In this operation, | 
positive work is done equal to 9-53 x 10° ft.-lb. 
This work is obtained at no cost, since the tem- 
perature is the ambient one, and the heat required 
to maintain the temperature of the gas may be | 
regarded as drawn from an inexhaustible reservoir. 
A credit is thus established which can be offset 
against the work required for the subsequent 
adiabatic compression from 10-39 |b. per sq. in. 
to four atmospheres absolute. This work amounts 
to 6-168 « 10* ft.-Ib. The balance is 5-216 x 10* 
ft.-Ib., so that on this basis the efficiency of the 
. &°216 
compressor 18 6168 
In this connection, it may be noted that in some 
of the recent experimental work of Messrs. Brown 
Boveri and Company, it appears that in certain 
cases the final temperature of the gases discharged 
from the turbine under test was below that of the 
surroundings. This observation is of interest, but 
such a condition is, of course, one to be avoided, 
since one definition of the second law of thermo- 
dynamic takes the form that no mechanical ad- 
vantage can ever be gained by cooling any working 
agent below the temperature of its surroundings. 
Theoretically, some compensation for the relatively 
low initial pressures which alone seem practicable 
with gas turbines, could be obtained by carrying 
the expansion down to the ambient temperature 
and then recompressing the gases isothermally to 
atmospheric pressure betore final discharge. How 
far this procedure would prove profitable in practice 
would depend mainly on the efficiency with which 
this recompression could be effected. The turbo- 
compressor, though it is well adapted for handling 
large volumes at low pressures, as would be 
required in the case considered, is far from an ideal 
machine for isothermal operations. 


| 


84-6 per cent. 


The many drawbacks to the internal-combustion 
turbine have led to the suggestion that it 
should be used in combination with a steam turbine. 
The proposal is an old one, but hitherto the complica- 
tion and cost of the plant has generally been re 
yarded as a bar to the commere ial success of any 
such scheme. In the variant now being experi 
mented with by Messrs. Brown, Boveri and Com 
pany, however, advantage is taken of the fact that 
the gases are discharged from the explosion chamber 
at a high pressure, to reduce to a notable extent the 
size and cost of the boiler required for a given output. 
This becomes possible since, as Osborne Reynolds 
showed many years ago, the rate of heat transfer 
between hot gases and a cooling tube is very nearly 
proportional to the weight passed through the 
tube per second. It increases, therefore, both with 
the density and with the velocity of the gases. The 
possible advantages of this procedure were urged 
some years ago by the late Professor J. T. Nicolson, 
to design Messrs. Daniel Adamson and 
Company constructed a boiler based on this idea. 
This boiler was of the Cornish type. It was 25 ft. 
long and 6 ft. 6 in. in diameter. The grate was 
6 ft. long, and beyond it came a brick-lined com- 
bustion chamber 8 ft. long. The remaining 11 ft. | 
of the flue was nearly filled in by a cylindrical 
water vessel 39 in. in diameter, and the annulus 
between this and the flue wall was such that the 
yases passed through it at a speed of about 330 ft. 
per second, The rate of heat transfer attained was 
about 34,450 B.Th.U. per square foot per hour. 
\ blower was used to maintain the flow. and was 
estimated to take about 4} per cent. of the total 
power which the boiler was able to provide. 

Messrs. Brown, Boveri, in their experiments, have 
gone up to gas speeds of from 660 to over 1,000 ft. per 
second, and have recorded heat transmissionsof more 
than 110,000 B.Th.U. per square foot per hour. It is | 
claimed accordingly that a boiler capable of provid- 
ing enough steam for 1,000 kw., or say, 1,350 h.p., 
need not have a greater section through its flues | 


per se, 


“ hose 


than some 24 sq. in. With a pressure of 2} atmos- 
| pheres, enough oil has been smokelessly burnt 
in a chamber of | cub. m. capacity to provide steam 
for an output of 1,500 kw., and it is suggested that, 
working on these lines, the whole of the boiler 
plant required for a power station might be located 
in the condenser basement. The gas turbine, which 
forms part of the plant, only gets its supply 
after the temperature of the gas has been reduced 
to manageable limits by passage through the 
boiler, and the exhaust from the turbine is passed 
through other heating tubes before being finally dis- 


|charged. This turbine drives the compressor, and is 


thus little more than an adjunct to the steam plant. 
An alternative arrangement is, however, suggested, 
in which the gas turbine would be the principal power 
producer and the steam engine and boiler the 
accessory. 

In view of the low initial pressures, the thermo- 
dynamic efficiency cannot be expected to rival that of 
the Diesel engine, but the mechanical efficiency of the 
latter is relatively so low that there is at present no 
great gap between the actual thermal efficiencies 
of the best steam plant and the best Diesel plants. 
The practical efficiency of the proposed combined 
plant may therefore be quite as good as that of the 
best of its rivals, and particulars of actual results 
will be awaited with much interest. 


THE PIONEER WORK OF THE 
VARLEY BROTHERS. 


At a meeting of the Institution of Electrical 
Engineers, held on Thursday, May 5, a lecture on 
the work of Cromwell Fleetwood Varley and Samuel 
Alfred Varley was delivered by Lieut.-Colonel A. G. 
Lee, Assistant Engineer-in-Chief of the Post Office. 

The year 1932, Colonel Lee said, was the one- 
hundredth anniversary of the birth of Samuel Alfred 
Varley, and when he had been asked to prepare a 
short lecture on his life and work, he had suggested 
that it might be as well to include an account of 
Cromwell Fleetwood Varley, as both brothers were 
pioneers in telegraphy during the same period and 
there was confusion between them. 
The Varleys belonged to a family which, for several 
generations, had been interested in scientific and 
irtistic pursuits. Their father, Cornelius Varley, 
had been trained in the laboratory of his uncle, 
Samuel, who was one of the leading scientists of his 
day, and, with some friends, founded a Chemical 
and Philosophical Society, the members of which 
afterwards inaugurated the Royal Institution in 
1800. Cornelius himself was awarded the Gold 
Iris Medal of the Society of Arts for his lever 
microscope, and in 1851 obtained a prize for his 
graphic telescope. He was connected by marriage 
with Faraday, and the Varleys looked upon the 
latter with reverence both as a religious teacher 
and as a scientific man. The family was also 
justly proud of their connection with Oliver Crom- 
well through his daughter Bridget. 


considerable 


Cromwell Varley, who was born in 1828, entered 
the service of the Electric Telegraph Company 
when he was eighteen years old. Two years 
later he was appointed assistant to the superin- 
tendent of outdoor work, and appeared to have 
developed special abilities in locating faults and 
repairing the wires. This early experience was 
responsible for his devoting his attention to testing, 
and resulted in his devising condensers, resistance 
coils, and the famous loop test. Experiments with 
gutta-percha covered wires, which were introduced 





| in 1847, led him to the conclusion that the resulting 
| condenser effect 


would offer a serious obstacle to 
the transmission of signals over long distances. 
Though this view was not accepted by the company, 
events showed him to be right, and Faraday was 
called in to deal with the problem. It was Crom- 
well, however, who provided the solution with his 
so-called double-current system, in which a positive 
current to line was always succeeded by a negative 
current to counteract the charge on the wire. This 


was patented in 1854, and soon afterwards Cromwell 
was appointed telegraph engineer of the London 
district and practically became electrical adviser to 
the company, while after the breakdown of the first 
Atlantic cable in 1858, he became electrician to the 
Atlantic Telegraph Company. 


The failure of this 


cable and of those to India resulted in the forma. 
tion, in 1859, of a committee, of which Cromwell 
was a member. This reported that the failures were 
due to causes that could have been foreseen, and 
recommended the conditions to be observed in the 
specification, manufacture, laying, and maintenance 
of submarine cables. By 1865, a considerable 
amount of fresh information on this subject had 
been obtained, and the Great Eastern, with Cromwell 
on board as one of the electricians, started to lay a 
new cable, but without success. In 1866, when a 
further and successful attempt was made, Cromwell 
remained at Valentia as electrician. 

About this time Cromwell Varley entered into 
partnership with Sir William Thomson, afterwards 
Lord Kelvin, and Fleeming Jenkin as consulting 
engineers, and the Atlantic cable was operated under 
the patents of the three. He also played a leading 
part in the work of the British Association and of 
the first International Electrical Conference, held in 
Paris in 1881, to determine an internationally agreed 
code of units based on the C.G.S. system. In 1859, 
he had patented the famous loop test, in which, 
to begin with, a differential galvanometer was used 
instead of a Wheatstone bridge, and one of the 
earlier sets was still in active employment at Mallow 
as recently as 1899. His other inventions included 
a slide resistance, a double-shed insulator, and the 
relay which bore his name, and was still in use in 
the telegraph service. He also designed one of the 
first telegraph repeater systems, which was installed 
at Amsterdam in 1856, and patented the use of 
an artificial line in submarine cable work. Other 
of his inventions were the chronopher, an applianc 
for sending out time signals to various parts of the 
country, which, in improved form, was still in use at 
the Post Office, and the pneumatic tube for the 
transmission of messages. In fact, he had a gift 
for designing and turning scientific ideas to practical 
account. He had a very clear perception of th 
essentials of a problem, and this combined with 
almost volcanic energy, enabled him to bear down 
opposition and to bring a project to realisation. 
The success which attended his efforts was due in 
large measure to his personality, but his combination 
of inventive and business faculties was sufficiently 
unusual to be remarkable. On the transfer of the 
telegraphs to the Government in 1870, Cromwell 
remained on consulting work. He died in 1883. 

Samuel Alfred Varley, who was born in 1832, 
entered the Manchester workshop of the Electri 
Telegraph Company in 1852, and two years later 


was made engineer-in-charge of the Liverpool 
District. One of his duties was to correct the 


deficiencies of the first long-distance time ball, 
which was erected in that city and was operated 
from Greenwich. To do this, he designed an 
electric chronograph to measure the loss of time in 
the apparatus as well as the time taken by the 
signal to travel from London. The apparatus, 
which released the ball, was also arranged so that 
it signalled back to London when it had done so, 
and considerable improvements in the relay equip 
ment were effected. During the Crimean War, 
Alfred was superintendent of the first field tele- 
graphs which were ever used in war, and was 
subsequently put in charge of the Varna-Constant 
nople cable, then the longest length of submarine 
cable that had been laid. At this time, telegraph 
engineers generally held the view that a higher 
speed of signalling would be possible on cables w ith 
small conductors than on those with large ones. On 
his return to this country, Alfred read papers ™ 
which he expressed the opposite opinion and 
described an artificial line, made up of condensers 
and resistances, in whick. the propagation conditions 
of a submarine cable were simulated. These arti 
cial lines were subsequently employed for duplexing 
submarine cables and were still in use. In 1866, he 
designed a telegraph in which soft iron instead of 
magnetic needles were used, and were not liable to 
demagnetisation by lightning. He used this instru 
ment as a relay by fitting contacts to it, this being 
the first example of a continuously mov ing contact. 
He also devised an electrical inter-communication 
system for trains. 

In 1859, he entered the service of the Electric and 
International Company as engineer of the London 
District, but two years later resigned to take over the 
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management of a telegraph manufacturing business, 
which had been inherited by his father. While 
engaged on this work he successfully developed his 
needle telegraph, and also invented a lightning 
protector consisting of two electrodes immersed in 
carbon particles or a mixture of carbon and insu- 
lating powder. He found that this mixture became 
conducting when a high voltage was applied to it, 
but was comparatively non-conducting to low 
voltages. He thus discovered the properties of the 
coherer. 

His greatest invention was, however, the self- 
exciting dynamo, which he had proposed to describe 
at the British Association meeting at Notting- 
ham in 1866. He was, however, called away to fit 
his system of intercommunication to the Royal 
train, and did not arrive until it was too late. 
But he mentioned the matter to Professor Harley 
and Mr. Russell, the latter of whom advised him to 
describe the invention before the Royal Society as 
soon as possible. The neglect of this advice allowed 
Werner von Siemens to publish the discovery first. 
Alfred, however, took out a patent in December, 
1866, for this machine, but allowed it to lapse. 
A second application in June, 1867, was, however, 
granted. There was very considerable controversy 
in later years as to who was the first inventor of the 
dynamo, but it might be taken that this was 
decided in Varley’s favour, for he was awarded a 
gold medal for ‘devising the first self-exciting 
dynamo machine ” at the International Inventions 
Exhibition in 1885. He worked unremittingly at 
the problem of improving the dynamo, and ten 
years after the discovery of the self-exciting principle 
conceived the idea of regulation, the result of which 
was the production of the compound-wound machine 
in 1876. Unfortunately, the patent for this was 
also allowed to lapse, and a patent was granted 
to Brush in 1878. 

Such was the contribution of a man who worked 
all his life unweariedly at science and who failed to 
realise any material reward for his efforts. Far- 
sighted as he was in all applications of science, he 
was unversed in business affairs, and therefore failed 
to secure the financial reward to which he was en- 
titled. Mismanagement of commercial matters was, 
in fact, his weakness throughout his career, and he 
struggled on for a long period under conditions of 
poverty. The failure of his factory in 1873 caused 
his health to suffer, and his enforced absence from 
scientific gatherings for a long period was, no doubt, 
a factor in causing his work to be neglected and 
in many cases causing it to be confused with that 
of his brother. 

Concluding, Colonel Lee said that four of the 
Varley family—Cromwell, Frederick, Samuel Alfred, 
and Octavius—were among the 71 founder-members 
of the Institution, and the first-named was a 
member of the first council. Both Cromwell and 
Alfred had played their parts in building up the 
structure of what we now called electrical engi- 
neering, and the name of Varley would always be 
associated with the foundation stones of that 
edifice. 


Tue INSTITUTION OF PROFESSIONAL CIVIL SERVANTS. 


Tuat the organisation and protection of the 
rights of the “ middle classes” are much more 
difficult than of those higher up or lower down the 
scale is well illustrated by the Annual Report of 
the Council of the Institution of Professional Civil 
Servants for 1931, of which we have received a 
copy from the Joint Honorary Secretaries, 69, 
Victoria-street, London, S.W.1. For even when 
the greatest care is taken, as we are glad to see it 
is, that only those individuals or grades are admitted 
whose qualifications entitle them to be described 
us professional, it is obvious that the scope of such 
a body must be both wide and varied. There are 
frequent opportunities for difficulties to arise on 
such matters as pay, allowances, promotion and 
sick-leave and ample room is available for the work 
of a body which can negotiate their settlement with 
authority and tact. A perusal of the report shows, 
that these obstacles are being faced and surmounted, 
and that the Association is playing a useful role is 
indicated by the fact that its membership is now 


approaching “ saturation” point. It may be added 
that the Institution works through a number of 
constituent associations, all of which appear to be 
very active in their concern for the specialists they 
represent. A considerable portion of the report is 
devoted to an analysis of the findings of the Royal 
Commission on the Civil Service, which was pub- 
lished last summer. It is common knowledge that 
this document was received with general disappoint- 
ment throughout the Civil Service, and it is not 
surprising to learn that the Institution has dis- 
covered grounds for resisting the findings in the 
statement that “ apart from the highest posts .. . 
the existing rates of pay [of the specialist classes] 
are adequate.” This conclusion, it is pointed out, 
was reached without any adequate hearing of the 
distinctive claims of the specialist staffs, and a 
committee has therefore been appointed to study 
the report and to make recommendations with a 
view to securing the wider recognition of, and a 
higher status for, the technical expert in the Civil 
Service. We need hardly say that we wish the 
Institution every success in their endeavours, not 
only because that success will result in benefits 
to a deserving class of individuals, but because it 
will tend to increase the prestige and influence of 
engineering in the government of the country. 
Such endeavours are, perhaps, the more necessary 
at a time when the overburdened taxpayer is 
turning an economical eye on the bureaucracy, and 
is asking, with some justification, whether an 
increase in quality might not be accompanied by 
some decrease in quantity. This demand is not 
unlikely to become more insistent as time goes on, 
and the Institution would be well advised to make 
such preparations as will ensure that when the axe 
falls, it falls in the proper place. 


Tae Dancer ZONE ON ELeEctrRic RAILWAYS. 


A case of both interest and importance to those 
responsible for the maintenance of electrified track 
has recently been decided in the Industrial Court. 
The National Union of Railwaymen made a claim 
for increased payment of two carpenters and a 
labourer who were employed on the renewal of 
timbers under the rails of the down line crossing the 
Hartland-road Bridge between Camden Town and 
Kentish Town on the London, Midland and Scottish 
Railway. This line has a positive conductor rail 
operating at 650 volts outside the running track and 
3 ft. from the girder of the bridge, and a negative 
conductor rail in the centre. of the track. It was 
stated that a shock could only be obtained from the 
negative conductor when there was a train within 
200 yards. The voltage was stated to be 200 volts, 
but this presumably was not the case until any 
men working on the line had already been forced 
to withdraw by the approach of the train. The 
railway company maintained that only the area 
between the negative rail and the side of the bridge 
containing the positive rail was a dangerous zone, 
while that on the other side of the negative rail 
was not exceptionally dangerous. As the men were 
working for about an equal length of time on both 
sides of the centre rail, it was held that the claim 
of the National Union of Railwaymen for an extra 
allowance of $d. per hour for the whole period could 
not be established. The railway company had, 
previous to the claim, paid the extra rate for half 
the working time. 


Soutn AUSTRALIAN GOVERNMENT RAILWAYS. 


The railway system of South Australia is peculiar 
in that it embraces lines of three separate gauges, 
namely, 5 ft. 3 in., 4 ft. 8} in., and 3 ft. 6in. Gene- 
rally speaking, the older lines in the south of the 
State, radiating from Adelaide, are of 5 ft. 3 in. 
gauge, while the northern extensions and the lines 
in the Eyre Peninsula are of 3 ft. 6 in.-gauge. The 
Commonwealth transcontinental railway | from 
Port Augusta to Kalgoorlie, about half of which 
lies in South Australian territory, is of 4 ft. 8} in. 
gauge. The annual report of the South Australian 
Government Railways Commissioner shows that 
there were, on June 30 last, 1,078 miles of 3 ft. 6 in.- 
gauge and 1,451 miles of 5 ft. 3 in. gauge, open to 
traffic under his jurisdiction. The Railways Com- 


missioner, Mr. C. B. Anderson, characterises the 





year ending June 30, 1931, as one of the worst the 


railways have experienced. With the solitary 
exception of wheat, all classes of traffic, both 
passenger and freight, have declined appreciably 
when compared with the previous year’s totals. 
Earnings dropped from 3,298,649. in 1929-30 to 
2,600,559. in 1930-31, a decline of 698,000/. In 
spite of the fact that a great effort was made to 
reduce expenditure and that, as a result, this was 
brought down from 3,695,824/. in 1929-30 to 
2,859,738. in 1930-3l—a difference of 836,086I., 
the net loss on the year’s working was 259,179/. 
The only consolation is that the loss in the previous 
twelve months was 397,175l.; consequently, from 
this point of view, some slight progress was made. 
While no large works were undertaken during the 
year under review, tracks were relayed and bridges 
strengthened where necessary. The survey of a 
26-mile stretch of line, to run from Kielpa to Man- 
galo Hall, in the Eyre Peninsula, was also com- 
pleted, but the work of construction is awaiting 
Parliamentary sanction. Islington Workshops have 
continued their activities, although they were less 
busy than last year, considerably fewer rolling- 
stock and locomotive repairs having been carried 
out. The new rolling-stock built included five 
5 ft. 3 in-gauge rail motor cars, five 720-class 
locomotives of 5 ft. 3 in-gauge, and four 3 ft. 6 in.- 
gauge oil-tank cars. In addition, a number of 
vans, wagons, &c., were altered from one gauge to 
the other. Owing to the fact that the cost of 
operating rail motor cars, per train mile, is approxi- 
mately one-third of steam-train costs, the former 
method of passenger transport is being substituted 
for steam trains in the suburban and in some of 
the country services. The rail motor car, in fact, 
appears not only to have firmly established itself, 
but to be steadily gaining in popularity on the 
Australian continent. 


THE IRON AND STEEL INSTITUTE. 
(Continued from page 550.) 

CONTINUING our report of the annual meeting 
of the Iron and Steel Institute, held at the Institution 
of Civil Engineers, on May 5 and 6 last, under the 
chairmanship of the President, Colonel Sir Charles 
Wright, we have now to deal with the presentation 
of the Bessemer Medal to Professor Henry Louis, 
on the morning of Thursday, May 5. 


Tue BessemEeR Goup MEDAL. 

When making the presentation, Sir Charles 
Wright stated that Professor Louis’ career had 
been mainly associated with the science of mining 
and the many problems relating thereto, such as 
the mining and treatment of iron ore and, inciden- 
tally, of coal. In other words, his principal work 
had been the study of the crude materials of the 
iron industry and the getting of them into the best 
form for use in that industry. Professor Louis 
was one of that band of eminent men who were 
trained at the Royal School of Mines under Dr. 
John Percy. He had given early manifestation 
of his ability by taking first place in the list of his 
contemporaries in his first year and again in his 
second. In his third year he gained his associateship 
in mining and metallurgy, and was once again first 
on the list of the examination in both subjects, 
thereby winning the de la Beche Medal for that 
year. He began his active work as an ironworks 
chemist and much of his experience was gained in 
South Wales, and, for a time, he worked under his 
(Colonel Sir Charles Wright’s) father, who was at 
that period associated with Dr. William Siemens 
at the Landore Steel Works, near Swansea. In 
1896, Professor Louis was appointed to the Chair 
of Mining in Armstrong College, University of 
Durham, and shortly afterwards to the William 
Cochrane Lectureship in Metallurgy. To Professor 
Louis belonged the credit of being the first to intro- 
duce elementary metallurgy and metallography 
as a part of the curriculum of naval architecture 
and engineering, and other universities soon 
followed his example. Since his retirement from 
active work in Armstrong College, Professor Louis 
had continued to take a keen interest in researches 
bearing on those subjects with which his work 
had been principally identified. One of the most 





important of these was the question of the use of 








steel supports in mines in replacement of timber, 
of which he had made a special study. 

In accepting the Bessemer Medal from the hands 
of Sir Charles Wright, Professor Louis thanked the 
President, Council and members of the Institute 
for the very great honour they had conferred upon 
him. He stated that he had great pleasure in recall- 
ing that his first experience of steel-making had 
been gained at Landore under Colonel Sir Charles 
Wright's distinguished father. He had worked 
13 a melter and had done every part of the work 
with his own hands. 
than was now the case, 
to be done by hand ; 
charging in those days. 


but all the work had had 
there no 
It was quite true, however, 


was mechanical 


that steelmaking had only been an episode in _ his | 


career. His main work had consisted in the extrac- 
tion of crude material for the iron and steel industry, 
and its preparation for that industry. These 
materials should be produced as easily and cheaply 
is possible. The blast furnace was still holding 
its own, and it was important that pig iron should 
be produced at a cost as low as possible He was 
not suggesting that he had not witnessed improve- 
When he had first started his career, 
blast furnace which was turning out 100 tons a 
day was doing good work; nowadays there were 
furnaces producing 1,000 tons a day—although 
we could not claim to possess one in this country. 
The average consumption of fuel in the blast furnace 
in this country was 50 per cent. higher, per ton of 
pig, than the average consumption in Germany. 
One of the methods of getting the consumption of 
fuel in a blast-furnace down, and, in consequence, 
producing cheaper material, was by taking care 
that all the materials put into the furnace were in 
the best possible form, both physically and chemi- 
cally, to produce pig iron. It was a fallacy that 
the cheapest iron ore produced the cheapest plz. 


ments. 


BLAST-FURNACE ENGINEERING. 


The first paper considered by the meeting was | 


and was 
D.S.O. 


Engineering,” 
R. Brown, 


entitled “ Blast-Furnace 
read by its author, Major W 


It will be found on page 557 of our issue of last 
week. 

Mr. K. R. Binks, who opened the discussion, 
stated that, towards the end of his paper, the 


author had said that week-end iron was to be 
poured on the pig-casting machine at Dagenham. 
According to the plan of the Dagenham blast- 
furnace plant, given in the paper, three hot-metal 
mixers were installed there. The usual pro- 
cedure, where adequate insulated mixers existed, 
was to store week-end iron in the liquid condition 
Perhaps the author would state what were the 
technical objections to this procedure at Dagenham. 
Major Brown had described some of the foundation 
difficulties experienced. It appeared that under 
such conditions of the Continental method 
of supporting the furnace top and skip incline on 
independent structures offered increased stability. 
Perhaps the author would give his view on this 
point. An inspection of the plan of the blast- 
furnace plant at Dagenham, included in the paper, 
did not reveal any provision for rail-borne ore 
traffic. This precluded the use of, say, Oxford- 
shire or Leicestershire ironstone when adjustments 
were required in the phosphorus content of the 
pig-iron, and restricted the flexibility of the furnace 
practice. 

Mr. Fred Clements said that one could not but 
be impressed by the very fine plant which had been 
installed at Dagenham, and all metallurgists would 
be pleased to hear about its performance under 
wtual working conditiens. The conditions under 
which the furnace was to work were largely American 
conditions ; the ore was imported, much of it from 
Newfoundland and Africa. Moreover, the treat 
ment to which the materials were subjected was 
very thorough because the conditions demanded a 
regular production of iron. It might be possible 
to instal other plants of this type in circumstances 
in which the conditions were similar, and those who 
imported the richer ores might find it advantageous 
to duplicate the plant at Dagenham. We, in this 
country, however, had been urged to develop our 
home resources, and he doubted whether we realised 


how It had heen 


also 


site, 


enNormMons these resources were 


The furnaces were smaller | 
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million tons of iron-ore stil] in this country. 


| faced with the task of producing pig-iron economic- 
| ally from relatively low-grade material. One of the 
| reasons why, as Professor Louis had mentioned that 
| morning, our average coke consumption was greater 
| than in some other countries was that our burdens 
| contained from 30 per cent. to 32 per cent. of iron, as 
compared with from 48 per cent. to 50 per cent. in 
America. Surely, it was obvious where the main 
difference lay. 

The position, at the moment, in this old “ ineffi- 
cient’ country of ours was that many firms had 
been producing pig-iron from these ores, for quite 
a while past, at a cost which compared favourably 
with that in any country in the world, except India. 
It was not easy to determine how to spend money 
in the preparation of the burden. When the ore 
| handled contained from 50 per cent. to 55 per cent. 
of iron, one could afford to spend money on the pre- 
paration of materials. If, say, 2 tons of ore were 
required to make | ton of pig, the spending of Is. 
on the ore would increase the cost of the pig by 2s. 
| Spending, however, Is. on a ton of ore containing 
|only 30 per cent. of iron increased the cost of the 
pig by 3s. We, in this country, with our smaller 
furnaces, had been able to face the period of depres- 
| sion through which we had passed better than if we 
| had possessed very large furnaces. What the future 
| might hold, however, remained to be seen, Metal- 
| lurgists would look to the actual results of the 
| Dagenham plant before forming definive conclusions. 
| Mr. J. H. Harrison stated that the mechanisation 
of plants had the effect of increasing accuracy. 
Messrs. Ford already possessed, in the United States, 
one ot the finest blast-furnace plants in that country. 
They would not have gone to the expense of putting 
|down a plant in this country without carefully 
thinking about the matter first. An important 
point was that the materials used at Dagenham and 
the final product made were uniform. We all knew, 
but did not always like to admit it, that the bulk 
of the blast-furnaces in this country were out of 
date. It could not be gainsaid that output paid. 
The usual excuse was that we had no money ; sitting 
still, however, and doing nothing did not help. In 
the past, some American plants had been put down 
in this country, but they had failed. He felt con- 
vinced, however, that this failure had been due to 
the fact that they had been put down before their 
time. 

Mr. A. Hutchinson said that the author had 
described the building of an entirely new plant on 
‘ green fields,” and with specific conditions. If iron- 
masters, in this country, had an opportunity of 
starting afresh on green fields they might arrange 
their plants differently. Taking matters as they 
actually existed, however, he would like to know if 
they would see a return on their capital by scrapping 
their present plants and building new ones. He felt 
that if they were operating plants 30 years old, it was 
because, under the conditions they were compelled 
to work, they could not see a return on the money 
expended in discarding them and building new ones. 
Mr. Ford was a wealthy man, and he had seen some 
of his marvellous plants and rolling mills in the 
United States. He wished him good fortune in his 
venture in his country. The next speaker, Mr. B. 
Talbot, stated that, in the illustrations given in the 
paper, he did not see room for a second stack. He 
wondered if they expected the lining to last inde- 
finitely. It was his experience that the harder a 
furnace was driven the shorter its life. The 
furnace at Dagenham was a commercial proposition, 
but it would not be so with our ores. He did not 
know vet whether German ironmasters had proved 
definitely that 
iron a day was a paying proposition. When the 
enormous difference in capital cost was taken into 
account, a furnace producing between 500 and 600 
tons a day was perhaps more advantageous. Mr. F. 
Clerf, who spoke next, emphasised that the prepara- 
tion of the raw materials was a factor of vital import- 
ance in the manufacture of pig-iron. The actual 


was 


cost of producing the pig was low, compared with the 
cost of the preparation of the raw materials. 


The 





computed that there were between 3,000 and 4,000 | 
While 
| Nature had been good to us from the point of view 
| of quantity, she had not been quite so open-handed 
in the question of quality. Consequently, we were 
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|MAY 13, 1932. 


last speaker in the discussion, Mr. T. Hoskinson. 
stated that the Dagenham plant constituted th. 
translation of the ideals of blast-furnacemen into 
concrete facts. They, however, had to put up with 
their plants as they were. The Dagenham furnace 
was not in the ordinary sense of the word a com- 
mercial plant. It was not going to produce ordinary 
foundry iron, or ordinary basic pig, but it was going 
to turn out irons of at least twice the value of these 
materials. One could understand, therefore, that 
the capital charges were justified. 

Major Brown, in his reply, stated that the term 
week-end iron had perhaps been used somewhat 
| loosely in his paper. It must be realised, however, 
| that he was not dealing with a plant which had a 
| steelworks behind it. Furthermore, the week-end 
jon a Ford plant, working a five-day week, was 
| considerably longer than the week-end in one of our 
| steelworks. It could be assumed that the Dagen 
ham plant would make cold pig for the tractor factory 
at Cork. With regard to foundations, the Ford 
| Company desired that the plant should be built on 
| the least possible area, and it had become a problem 
|of closing in the plant as much as possible. The 
|skip hoist had been made as steep as possible, and 
separate foundations could not very well have been 
put under this. Turning to the question of rail 
borne traffic. All the ore resources available had 
been investigated, and it had heen decided to import 
ore from the British Dominions and elsewhere. 
Arrangements could subsequently be made, how 
ever, for the receipt of inland ores, should th 
necessity arise. Every plant must be designed 
bearing in mind the exigencies of the particular 
locality. The irregular home ores involved greater 
variation; a blast furnace operating on home 
ores handled much larger tonnages than on 
working on imported ores. He had been glad to 
hear Mr. Harrison say that accuracy was gained by 
mechanisation. It could be arranged that a blast- 
furnace superintendent, arriving on his plant in 
the morning, could have a record of almost every 
operation which had taken place during his absence. 
He could see, for example, from which bins the car 
operator had taken his ore. The fact that certain 
American plants put down in this country had failed, 
was only a matter of history to him. He would 
like to ask the members not to consider any new 
plant as being entirely American. In the new plant 
| they had incorporated the best general practice. 

With regard to the question of the return on the 
capital outlay, mentioned by Mr. Hutchinson, this 
could be definitely settled as each occasion arose. 
He had never yet seen any purchaser buy a new plant 
without seeing his return on the capital involved 
He would be the last to advise the wholesale aban 
donment of old plants. and to state that new plants 
would right all ills. When security was assured 
| in the industry we had people controlling it who 
|}would not be slow to act when the time was 
opportune. There was indeed room provided at 
Dagenham for a second furnace. He had, in fact. 
stated in his paper that it was usual, from the com- 
|mencement, to arrange for future extensions, so 
that all single-furnace projects were originally 
| planned as, at least, two-furnace plants. He was 
linclined to agree with Mr. Talbot that the time 
| had not yet arrived for the establishment of a 1,000 
|ton a day furnace in this country. He fully agreed 
with Mr. Clerf that the preparation of raw materials 
|was extremely important. Mr. Hoskison had 
|referred to the cost of the iron to be made at 
| Dagenham. It was certainly one of the more 
| expensive grades of foundry iron, but it was nothing 
| like twice the price of ordinary foundry iron 











THe GREENAWALT SINTERING APPARATUS 

The second paper taken on Thursday morning 
was entitled ‘‘ Recent Improvements in the Greena- 
walt Sintering Apparatus,” and was by Mr. J. 
Tornblad, who presented it to the meeting. He 
|stated that there were five Greenawalt plants in 
| England, comprising altogether 17 sintering units 
| They had all been built in the years just after the 
European war, however, and with the then rather 
limited experience of sintering in general, they were 
not so efficient as the modern plants recently built in 
= United States and on the Continent. His paper 





therefore dealt with the changes and improvement 

















[AY 13, 1932.] 
which had lately been made in the design and 
arrangements of the Greenawalt sintering appa- 
ratus. We intend to reprint this contribution to the 
proceedings in a forthcoming issue of ENGINEERING. 

The discussion was opened by Mr. W. E. Simons, 
who said that, whilst it could not be denied that 
some improvements had been made, the Greenawalt 
plant still possessed disadvantages. The capital 
cost was appreciable, as a very large and high build- 
ing was required. The new improvements were 
also costly and made the plant complicated. Each 
pan was an integral part of the plant, and, when 
repairs were carried out on a pan, a large section of 
the plant was rendered idle. In the A.I.B. system,* 
on the other hand, another pan could be put into 
use and no section of the plant was rendered idle 
by pan repairs. Provided proper bedding was used 
the movable firebars seemed unnecessary. He 
would like to know of what material these were 
made and how long they lasted. With regard to 
ignition, it was the practice at Cardiff to sprinkle 
the top of the pans with fine coke breeze prior to 
ignition. This ensured a very good yield per pan, 
and reduced the amount of fuel oil used by 50 per 
cent. This had been tried on the Greenawalt plant 
at Margam and the same results had been obtained 
as at Cardiff. In the installation described by the 
author no details had been furnished regarding the 
coke and ore crushing plants. When fine ores, 
and especially pyrites, were employed, they often 
contained quite a proportion of lumps. At all 
sinter plants an ore-crushing installation was 
essential though it might only be used occasionally. 
The same applied for coke breeze. 

The costs given in the paper did not, in his opinion, 
cover everything. They dealt only with one part 
of the sintering operation, namely, that taking place 
in the sinter house itself. He would like to know 
how many men were employed in the filling of the 
bunkers and in the crushing plant, if there were one. 
[It would be interesting to know the total number 
of men employed for operation, repairs and super- 
vision, and also the traffic cost of handling the raw 
material and finished sinter. Moreover, the costs 
given, apparently did not include the overhead 
charges, other than the capital charges. The 
power consumption given, of from 14 kw. to 15 kw. 
per ton of sinter, seemed excessive. On the A.I.B. 
plant, at Cardiff, the power consumption was from 
15 kw. to 16 kw., but this included the power 
required for driving a belt which filled the bunkers, 
that required for crushing coke and that consumed 
by a capstan for moving wagons, as well as that 
used for the entire sintering operation. 

The only other speaker, Mr. E. H. Saniter, said 
that the costs of sintering in modern Greenawalt 
sintering plants, with capacities of 500 and 1,000 
tons of finished screened sinter per day of 24 hours, 
had been given in the paper. He would like to know 
if these represented costs in this country or whether 
they were based on foreign wages and conditions not 
reproducible in this country. Two tables had been 
given and there seemed to be certain discrepancies 
between the two sets of figures. In his reply, Mr. 
Tornblad said that he would answer Mr. Simons’ 
criticisms in writing. The costs given in the first 
table were the costs as quoted in this country. 
As regards the Kladno plant, these were also the 
actual costs obtained. They employed five men per 
shift, whereas four could do the work quite well. 
Hence the higher labour costs at Kladno. Further- 
more, the cost of coke breeze was a good deal higher 
in Czechoslovakia than it was in this country. 


NITROGEN CasE-HARDENING. 

The third and last paper considered by the meet- 
ing, on Thursday morning, May 5, had reference to 
“The Theory and Practice of Nitrogen Case-Harden- 
ing.” It was by Dr.-Ing. A. Fry who read it in 
abstract. The author reviewed the work done by 
various research workers and stated that, at the 
present time, metallurgists possessed a fairly clear 


conception of the theory of the nitrogen-hardening | shock, nitrided material could not be employed with 


process. He then gave some data of several types of | 
uitriding steel, together with their properties before 

and after nitriding, and made a brief allusion to | 
their applications. We reproduce this contribution 





* See ENGINEERING, vol. oxxvii, page 560 (1929). 
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to the proceedings on page 587 of the present 
issue of ENGINEERING. 

In opening the discussion, Dr. W. H. Hatfield, 
stated that the development of the nitrogen case- 
hardening process and of the subsequent nitralloy 
steels had been one of the outstanding achievements 
of the past decade. The process had found success- 
ful application in numerous directions. In spite of 
all subsequent modifications the process remained 
substantially as originally put forward by Dr. Fry. 
Metallurgists must accept the author’s explanation 
of hardness as being based on slip interference, al- 
though this was pure speculation, and Z. Jeffries, Dr. 
Rosenhain, and Dr. Fry would have some difficulty 
in substantiating it. Many persons would like to 
increase the thickness of the case and reduce the 
time taken in nitrogen-hardening, but all attempts 
at aiming at these desirable ends had yielded 
negligible results. Dr. Fry had referred to precipi- 
tation-hardening nitriding steels and he would like 
to know whether volume changes in the core might 
possibly affect the outer skin. Might not a core of 
such a nature, produced by such a process, tend to 
rupture the case. 

Mr. B. Jones said that, in effect, the paper was 
a philosophical review of the nitrogen-hardening 
process by its inventor. He (Mr. Jones) had carried 
out an investigation, during the past year, on the 
effect of the constituent elements on the nitriding 
properties of a chromium-aluminium-molybdenum 
steel, and the results obtained (which would shortly 
be published) were not incompatible with some of the 
explanations put forward by Dr. Fry. The author 
had stated that in a quench-hardened carbon steel, 
slip interference was caused by the forcible retention 
of carbon in the «-iron due to the quench, nitrogen 
hardening, on the other hand, was stated to he 
caused by slip interference due to the nitrides being 
insoluble and fixed in a state of critical dispersion, 
both giving a distortion to the crystal lattice with a 
consequent hardening of the metal. The explanation 
was a feasible one, but, unfortunately, it was 
difficult to say whether the nitrogen was dispersed 
in the solvent as nitrogen or as nitrides ; there was 
no test. Dr. Fry had also stated that the decrease 
in hardness of chromium-aluminium steel and an 
evolution of gas at 900 deg. C., pointed to the 
decomposition of the chromium nitrides. There was, 
of course, the possibility that the nitrogen might 
combine with chlorine, from the salt bath used, to 
form NC\, gas at that temperature. If the author's 
explanation of hardening were correct, it would be 
expected that a nitrided aluminium steel (without 
chromium) would resist softening at temperatures 
up to 1,000 deg. C. since it had been shown in the 
paper that aluminium nitride resisted decomposition 
in that range of temperature. If this were proved, it 
would appear quite definite that it was the nitrides 
and not nitrogen which were present in a critical 
state of dispersion. 

Dr. W. Rosenhain stated that Dr. Fry had spoken 
of the effect of the nitrided skin in the resistance of 
a steel to alternating stresses. The results given 
in the paper were from alternating bending stress 
tests of the Wohler type. If, instead of bending, 
a test of the push-and-pull type had been chosen, 
the results would have been different. It had been 
shown, in fact, that the effect of the nitrided skin in 
tests of this type was small. Dr. Fry had men- 
tioned piston rods for Diesel engines; as the 
stresses would be of the push-and-pull variety, he 
| himself felt that the application of nitrided steels | 
|for such a purpose would be attended with dis- 
| appointing results. The effect of the nitrided skin 
|on corrosion fatigue, on the other hand, was very 
| important, and interesting. Even air dissolved, or 
|entangled, in oil seemed to have an adverse effect 
'on materials, and he could not help feeling that 
| a good many of the mysterious failures in aero-engine 
'crankshafts might be due to this effect. Another 
|important matter was the comparative fragility of 
| the case, and, in parts which might be subjected to 





complete confidence. Was it possible, by some 
means, to obtain greater toughness, albeit coupled 
with a slightly lower hardness ? Dr. Fry had ascribed 
the theory of slip interference to Ludwik. He would 
like to urge that Ludwik’s work was years behind 
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(Dr. Rosenhain’s) in this country. It was, perhaps, 
a minor point, but it had its importance. The 
workers in one country sometimes appeared to be 
ignorant of the work which was being done in 
others, and occasionally ascribed to a compatriot 
or a co-linguist work which had previously been 
done in other countries. 

Dr. N. P. Inglis said that, as compared with the 
older case-hardening process, increased time was 
necessary, and also a special steel had to be used. 
The latter was possibly the more serious objection. 
He would like to know if anything had been done 
to increase the cracking of the ammonia which 
took place within the furnace. Nascent nitrogen 
was the important element, and obviously much 
of the ammonia must pass through the furnace as 
ammonia. Had, therefore, any special effort been 
made to introduce a catalyst which would crack 
the ammonia at the surface of the metal. He 
would also like to know whether the presence of an 
oil film or of a slight roughness, caused during the 
pickling, had any effect on the nitrogen hardening. 
He agreed that the process had found large and 
successful application in cases of straight frictional 
wear, but for conditions involving impact it had 
not been very successful. 

Dr. Fry, in his reply, agreed that changes in 
volume during precipitation hardening must be 
taken into account, but they were not so great as 
to endanger the nitrided skin. Everyone who had 
investigated the reaction between a metal such as 
aluminium and nitrogen would agree that the 
reaction was extremely vigorous. Dr. Rosenhain 
had referred to the fragility of the nitrided surface. 
it was with the object of counteracting this, as far 
as possible, that nitralloy steels of different types 
had been produced. With some, it was possible to 
have a hardness of from 800 to 900 Firth, only. 
With these the fragility of the case was lessened. 
Ludwik had published the results of his researches 
in 1919; he thanked Dr. Rosenhain for his remarks 
on this matter, and thought that there ought to be 
some method of co-ordinating all theses on this 
subject. Some 30 per cent. of the ammonia gas 
was cracked during the nitriding process ; he agreed 
that catalysts might be helpful. 

At this stage of the proceedings, the President 
adjourned the meeting until 2.30 p.m. 


ANNUAL DINNER. 

The annual dinner of the Institute was held at 
the Connaught Rooms, Great Queen-street, on the 
evening of the 5th inst. The chair was taken by 
Sir Charles Wright, the President, and a large 
company attended. The principal toast, that of 
“The Iron and Steel Industries *’ was proposed by 
General Sir Herbert Lawrence, and responded to 
by the Right Hon. John Hodge. Sir Herbert 
Lawrence, while welcoming the measure of protec- 
tion in the home market which had been given to 
the iron and steel industries, said it was not as 
complete as it might have been. It must be 
admitted, however, that our production costs were 
too high and the burden of taxation was killing 
trade. It was impossible to accumulate reserves 
for maintenance and extensions. ‘The Guests ” 
were proposed by Sir Harold Carpenter and 
responded for by Field Marshal Sir George Milne, 
while Sir John Cadman proposed the toast of ‘ The 
Iron and Steel Institute,” to which the President 
replied. 

(To be continued.) 


Train LMPROVEMENTS BETWEEN LONDON AND Cam- 
BRIDGE.—An interesting, and probably effective, reply 
to road competition was made by the London and North 
Eastern Reilway last week, when an improved service 
between King’s Cross and Cambridge was instituted. 
This service consists of five additional trains in cach 
direction, stopping only at Welwyn Garden City, Hitchin 
and Letchworth, and performing the down and up 
journeys in | hour 22 minutes, and | hour 17 minutes 
respectively. A further interesting departure is that each 
train, in addition to a composite carriage and brake 
third, will contain a buffet third. This vehicle is 
divided into three compartments, two of which are 
of the usual central corridor type and provide accommo- 
dation for 12 passengers, while the third, which has 
11 seats, is equipped with a buffet at which light refresh- 
ments will be obtainable. It is proposed to use these 


cars at the week-end on long-distance excursion trains. 
The other carriages are equipped with the latest type of 
seating and the third class compartments are provided 





that of Jeffries in America, and his own work 


with arm rests. 
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THE INSTITUTION 
ENGINEERS. 


As the Summer Meeting of the Institution of 
Mechanical Engineers is arranged to take place 
this year in Canada, it was felt that some provision 
might well be made to enable members who were 
not prepared to go so far afield to take part in 
those visits to works and social] functions which 
obtain at the customary Summer Meeting at home. 
A special Spring Meeting was accordingly arranged, | 
for the period from May 6 to May 9. The meeting 
commenced on Friday afternoon, May 6, with a 
meeting in the Institution building, when a paper 
was read by Mr. Asa Binns. 


OF MECHANICAL 





Port or Lonpon AvTHoRITY. 

This paper, which was entitled “‘ Recent Develop- 
ments in the Mechanical Equipment of the Port | 
of London Authority,” will be found, in abridged 
form, on page 583 of this issue. 

The discussion was opened by Sir John A. F. 
Aspinall who said his experiences in dock work had 
emphasised the value of adequate handling appli- 
ances. He had put up the first under-slung crane 
used in this country some twenty years ago at Goole 
Docks. The example quoted in the paper was 
excellent, as the crane there described could not 
only cover the whole floor, but could transfer goods 
direct from a shop right across the shed and deliver 
them to a railway wagon on the other side of it. 
He noticed also that the buildings served by the 
ordinary overhead crane were of the single-storey 
type. This was a practical arrangement. Many 
years ago the great railway storage warehouses 
in the North—for wool in Yorkshire, and cotton in 
Lancashire—were five-storey or six-storey buildings 
with a head room in each storey of about 8 ft. This 
involved a great deal of trucking and vertical 
movement. More recently, at several of the stations, 
the railway companies had provided more headroom, 
and the warehouses were served by overhead 
travelling cranes of the usual workshop type which 
stacked the cotton, &c., up to 15 bales or 20 bales 
high. 

It was extraordinary what opposition this change 
had met with, but the speed at which the work 
could now be done had proved conclusively that the 
method was better than the old-fashioned one, and 
the railway companies’ business had, in 
sequence, improved. This latter was largely due | 
to the fact that the goods could be removed from 
the warehouses to the carts or motor wagons much 
more rapidly. Those engaged in transport were | 
no longer content to use the older warehouses at | 
which their teams or motors would be kept idle | 
for about twice the time necessary at the newer | 
ones, in spite of the deeper stacking. An ingenious 
solution of the problem of working in low ware- 
houses was the electric run-about crane. It would 
be noticed that the wool bales to be handled were 
only stacked three high, but the almost hand- 
like grab attached to the end of the jib did the | 
work without having recourse to any overhead 
gear, and was very much more rapid than a gang of 
men. 

Mr. Richard W. Allen 
teresting to observe that 
difficulty which the author had met with, as 
regards maintenance, in his years of office, 
was from the pitting and corrosion of the cast-iron 
parts of the dock-pumping plants. This question 
of deterioration was a serious one. Only a week 
or so ago Sir Robert Hadfield had assessed the loss | 
due to it throughout the world at no less a figure 
than 5,000,000/. per annum. In the case of pump- 
ing machinery the trouble was no doubt accen- 
tuated by modern high speeds of working, 250 r.p.m. 
now-a-days being common as compared with the 
100 r.p.m. of older plants. The questions of design, 
material and preservation now demanded more 
care, and increased attention was necessary in those 
directions apart from those of efficiency, compact- 
ness and so forth. He concluded with commenting 
on the great improvements that had been effected 
at Tilbury. Early experiences in landing in small 
boats from liners in the river had not been pleasant, 
and the berthing of the vessels alongside the landing | 
stage was worthy of the great Port of London. 

Mr. A. N. Watts dealt at some length with the 
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working costs of the refrigerating plant as given in 
the paper, which he was inclined to think related 
to the supply of power only and not to wages and 
so forth. He then referred to the question of 
crane inspection, and the upkeep of cranes actuated 
by electric storage batteries. His own experience 
indicated that the cost of the latter was not so high 
as given in the paper. 

Mr. E. Bruce Ball remarked that the author’s 
statement that penstocks had changed little in 
design during the last twenty-five years was 
generally true, this static condition resulting from 
the fact that the type of penstock used in dry 
docks and locks had reached maximum efficiency 
many years ago. There were, however, certain 
directions to which greater attention had been given 
more recently, such as maintenance and overhaul 
facilities, while in the case of hand-operated pen- 
stocks provision was now made tor lubricating all 
the parts under water. The particulars given in 
the paper relative to the cost of work had a 
personal interest, as he had recently been in- 
vestigating this subject in connection with his 
firm’s standardised material. Taking a datum 
of 100, which represented costs in 1912, the curve 
of costs rose during the war to 350, but came down 
rapidly in 1924. It recovered in 1928, and had 
gradually gone down again until, in 1932, it stood at 
142. This was 42 per cent. over the 1912 figures, 
while Mr. Binn’s curve, Fig. 13, showed approxi- 
mately 100 per cent. over the same period. 

Mr. R. J. N. Willcox said that while the paper 
showed the excellence of the port equipment of 
London, of which most of the appliances had been 
provided to satisfy the demands of the shipping 
industry, it was evident that these were not being 
used as they ought to be. He had been told that 
it cost more to turn a ship round in London than in 
Hamburg or Antwerp, but his informant did not 
seem to know that London was better equipped 
than either of those ports, and if shipowners would 
use them more costs were bound to come down. 
Again, though the dock equipment had _ been 
reorganised, there was much obstruction caused by 
the customs of various trades. If these were more 
closely organised and co-ordinated much better 
results would be obtained. 

Mr. Cecil Bentham thought the control of the 
Port by a single authority was one which might 
with advantage be copied by other ports or groups 
of ports, of which Liverpool and Manchester might 
be instanced. Mr. Bentham went on to say that it 
appeared extraordinary that while reconstruction had 
been carried out there had been no additional grain 
storage provided since the Port of London Authority 
was formed. He could hardly agree with the 
author’s statement that the producing countries 
provided silos, if all parts of the world were con- 
sidered. Again, in the case of grain traffic from 
South America or India, the destination of the cargo 
was frequently fixed two weeks after the vessel had 
left. its loading port. If the skipper was uncertain 
of the ultimate destination of the cargo, he would 
generally send it to that port which had the best 
handling and storage facilities. London was inade- 
quate in the latter respect, while every other port 
that handled grain had provided both additional 
storage and additional handling appliances in the 
last twenty years. At London the appliances had 
certainly been kept up-to-date, but they had not 
been increased in capacity. It might be asked if 
there were any fundamental difference in London 
traffic compared with other ports. Mr. Bentham 





from merchants and others, some, such as automatic 
weighing machines, having to be ultimately taken 
out. The author had now-a-days no occasion to 
deal with such matters, as he obtained the grain in 
the right condition, but the point served to illustrate 
the limitations often imposed on the engineers in 
dock equipment. 

The meeting was then adjourned until the evening, 
when an informal soiree was held in the Institution 
building. In the course of the evening, a lecture 
entitled “‘The Building of a Modern Motor-Car 
Manufacturing Plant” was given by Mr. J. H. Boyd. 
It consisted of a description of the buildings recently 
erected at Dagenham for Messrs. Ford Motor Com- 
pany, which formed one of the visits for the follow- 
ing Monday. 


THe Forp Motor Works, DaGEnHam. 

Mr. Boyd introduced his subject by a breif 
account of the history of the Ford Motor Company 
and of the objects of its factories in Manchester. 
The Dagenham organisation, which, it was pointed 
out, was a unique example of a complete factory 
built to supply an established market, would be used 
to supply the assembly plants and distributing 
depots in various parts of Europe, while its products 
would be distributed as faras Arabia and the Sudan. 

The Ford Motor Company owned 491 acres of land 
at Dagenham with a river frontage of 2,000 ft., and 
the main features of the plant might be classified 
as follows: jetty, ore yard, blast-furnace and 
stoves, coal and coke preparation plant, power- 
house, coke ovens, by-product plant, hot metal 
building, foundry, foundry machine shop, manufac- 
turing building, assembly building, and office 
building. The foundations on much of the site 
required the use of piles. These were made of 
reinforced concrete, and up till the present 20,000 
had been driven. The load-carrying capacity of 
the piles was tested when necessary by means of a 
hydraulic jack, the reaction of which was taken by 
a steel structure anchored to four adjacent piles. 
A 120-ton load was imposed on occasion. 

The jetty was a concrete structure 1,800 ft. long 
and 51 ft. wide, and was supported on 147 piers. 
It carried two railway lines of standard gauge and 
two tracks for jib cranes with the necessary capstans. 
It was divided into two sections. The eastern 
portion was intended primarily for the handling of 
raw materials, such as ore, coal, limestone, &c., and 
upon it was an elevated line which carried two over- 
head transporters. The western end was reserved 
for outward freights. (Mr. Boyd then dealt with the 
ore yard, sintering plant and blast-furnace plant, 
already described in ENGINEERING, see page 557 
ante.) The coke-oven plant comprised 45 ovens, and 
dry quenching was adopted, the incandescent coke 
being raised to the top of a building and then 
allowed to drop gradually through the cooling cham- 
bers of two multitubular boilers each of a capacity 
of 10,000 Ib. of steam per hour. A complete by- 
product plant was provided. 

The power-house consisted of a low-pressure 
boiler-house containing two boilers working at a 
pressure of 200 Ib. per square inch and a temperature 
of 550 deg. F., and a high-pressure boiler-house con- 
taining three boilers working at 1,200 lb. per square 
inch and a temperature of 725 deg. F., all the boilers 
being of Messrs. Babcock and Wilcox’s make. The 
turbine room would house a 30,000-kw. turbine, from 
which heating steam for the plant would be extracted 
at a pressure of 200 Ib. per square inch, and a house 


concluded by criticising the extensive use of barges | service turbine of 3,750 kw., as well as two blowers 


for unloading in the Port. 


Mr. R. J. Glinn inquired if any consideration had | 
| been given to level-luffing gear in connection with | 
the hydraulic cranes used in the Port. The advan- | Company. 


tages of this gear were now generally recognised, 
and it was generally seen on the electric cranes in 
the Port. 

Brigadier-General Magnus Mowat gave an in- 
teresting account of the work of the Millwall Dock 
in constructing the Millwall Central 
Granary and paid a tribute to his predecessor in that 
company, Mr. F. E. Duckham, to whose ingenuity 
much of the grain-handling and storage plant was 








of a capacity of 50,000 cub. ft. of air per minute 
driven by low-pressure turbines. All this mac hi- 
nery was made by Messrs. British Thomson- Houston 
There was a refuse-preparation house 
which also contained the tin-baling plant and ash- 
handling plant, and also housed the air-loaded 
hydraulic plant which operated a pressure of 1,200 Ib. 
per square inch. 

The main buildings consisted essentially of an 
assembly building, a manufacturing building and 
a foundry building, the latter having a hot-meta! 
building at its extreme end. This contained one 
600-ton mixer, two 150-ton mixers and two 15-ton 


‘due. The conditioning of the grain as then received | electric furnaces, with one 50-ton crane and one 
was a troublesome matter, and various appliances | 125-ton crane for handling the metal. 


The molten 
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metal from the blast-furnace was taken in a 75-ton 
ladle over a weighbridge and was then poured into 
the mixers, in which it was rocked for a period. 
It was then poured into 25-ton ladles and taken by 
electric locomotives to the electric furnace, where 
it was re-heated and delivered to the foundry. This 
building contained three complete moulding units 
with separate ovens, &c., and housed four cupolas, 
room being provided for a further fire. The manu- 
facturing building contained the tool and jig shop, 
engine, machine and erection shops, radiator and 
plating shops, and various departments for making 
the component parts of the car. It also contained 
the Trade School machine shop and service station. 
The assembly building contained the finished part 
stores, the assembly lines, enamelling ovens, and 
showroom. 

For Saturday, May 7, two whole-day visits were 
arranged. One of these consisted of a visit to the 
docks of the Port of London Authority, including 
a trip down the River Thames. The other visit 
consisted of an inspection of the Air Port of London 
at Croydon, followed by a motor-coach drive through 
the adjacent parts of Surrey. Other members paid 
a visit in the morning to the Fulham Gas Works of 
Messrs. Gas Light and Coke Company. In the after- 
noon, some members visited the National Physical 
Laboratory, Teddington, and others, on the invita- 
tion of Mr. Alan E. L. Chorlton, M.P., paid a visit 
to the Houses of Parliament. Another party went 
to the Johnson works of Messrs. Cement Marketing 
Company, Limited, at Greenhithe, afterwards pro- 
ceeded to the ancient workings in the chalk caves at 
Chiselhurst. 

Two whole-day excursions were arranged for 
Sunday, May 8, one party going by motor coach 
and steam launch to Henley, visiting Windsor Castle 
on the way. Another party went by motor coach 
to the Whipsnade Park Zoological Gardens. A 
choice of four visits was provided for Monday, 
May 9. The first comprised an inspection of the 
Chiswick Works of the London General Omnibus 
Company, followed by one of the Underground 
Railway Repair Shops, Acton. The second visit 
was to the Barking Generating Station of the County 
of London Electric Supply Company, at the conclu- 
sion of which the party proceeded to Dagenham 
and went over the works of Messrs. Ford Motor 
Company. A third party visited the Passenger and 
Commercial Motor Vehicle Works of Messrs. Asso- 
ciated Equipment Company at Southall. In the 


alternoon this party divided into three groups which | 


visited the establishments of Messrs. J. Lyons and 
Company, Greenford ; Messrs. The Firestone Tyre 
and Rubber Company, Brentford; and Messrs. 
Jantsen Knitting Mills, Brentford. The fourth 
alternative for Monday consisted of a visit to 
Hampton Court Palace, and thence to Kempton 
Park reservoirs and pumping station of the Metro- 
politan Water Board. 





Brirtsh PropucTion or Pig Iron anp STeEL.—The 
monthly memorandum of the National Federation of 
lron and Steel Manufacturers, Caxton House, Tothill- 
street, London, S.W.1, shows that 69 blast-furnaces were 
iN operation at the end of April, three furnaces having | 
veased operations for relining since the beginning of the | 
month. The production of pig iron during April amounted 
to 316,900 tons, as compared with 335,600 tons during | 
March, and 323,200 tons during April, 1931. The April | 
cutput of steel ingots and castings amounted to 433,300 | 
tons, compared with 462,800 tons in March, and 397,400 | 
tons in April, 1931. 

Roya. InstiruTion CONVERSAZIONE.—A conver: | 
sazione was held at the Royal Institution, Albemarle- 
street, London, W., on Friday, May 6, when the guests 
Were received by the President, the Right Hon. Lord 
Eustace Percy, M.P., and Lady Eustace Percy. The 
principal function of the evening was a short lecture on 

The Design of a Crystal,” by Sir William Bragg, O.M., | 
K.B.E., F.R.S., Director of the Institution, in which, in | 
his own inimitable way, he described the various develop- 
ments in pure and applied science which depended 
on the use of X-ray methods of analysing crystal struc- | 
ture. An exhibition of models and diagrams showing the 
applications of these methods had also been arranged | 

y those who have carried on research work in this sub- 
ject nm various British laboratories, and formed a com- | 
mentary on the lecture which proved of general interest. 
The exhibits included models and diagrams of inter- | 
pateliie solution, photographs illustrating the relations 
pa physical properties and structure, and studies 
“' various metallic and non-metallic materials, such as 
magnet and transformer steels, paints, glass, asbestos 


and insulating papers. 








LETTERS TO THE EDITOR. 


OCCUPATIONAL DERMATITIS. 
To THE Eprror or ENG@INkERING. 

Str,—Whoever goes out to represent this country 
at Ottawa will almost certainly be struck by a curious 
development amongst all classes of workers, from the 
engineers and stokers on the Canadian Pacific Railway 
lines to the scavengers on the Canadian roads. Whole 
groups of Canadians who earn their livelihoods by 
their hands are now wearing gloves, usually of rubber 
or rubberised fabric. Engine drivers, road makers, 
railway porters, and farm workers, have all adopted 
the practice. 

It is an insurance against occupational dermatitis 
(eczema), which in most cases begins on the hands 
and arms and spreads over the rest of the body. What 
is the incidence of this painful industrial disease amongst 
those who handle sugar, flour, dyes and so on? If 
it be as considerable as the general statistics indicate, 
Canada’s lead is one which we might very well follow. 

Yours, ete., 
“M.D.” 


May 7, 1932. 


SITUATIONS VACANT. 
To THE Eprror oF ENGINEERING. 


Srr,—Will you publish another expression of 
gratitude ? Like your correspondent of last week, 
I, too, have received many courteous replies to un- 
solicited offers of service. In the case of well-known 
firms, the time, material and postal charges connected 
with such replies must be fairly considerable, hence 
it is not a case of “ politeness costs nothing.” 

It is to be regretted that similar treatment is not 
forthcoming in the case of applications made in response 
to a “ Situations Vacant ” advertisement. A “ Regret ” 
postcard or a “ Position Filled” insertion, would 
do much to ease the many anxious days of waiting and 
wondering whether or not the application has been 
successful. 

The position of the unemployed engineer, to-day, 
is not a happy one, our patience is often sorely tried, 
hence the satisfaction derived from the courteous 
replies referred to. 

Yours faithfully, 
L. A. Youne, M.I.Mar.E. 
Ash Park, Liskeard, 
Cornwall. 
May 8, 1932. 








ELECTRICAL ENGINEERING IN 1931. 


WE may supplement our recent account of the work 
|done during 1931 by certain of the leading British 


Sonn ¢ engineering firms,* by mentioning that 





Messrs. C. A. Parsons and Company, Limited, New- 
castle-on-Tyne, constructed three 50,000 kw., 1,500 
r.p.m. turbo-alternators, which are to be installed 
in the Dunston power-station of the Newcastle- 
upon-Tyne Electric Supply Company, Limited. A 
description of these machines was given on page 638 
of Enernerertnc for November 20, 1931. Two 
| 36,000 kw. units for Copenhagen were also completed 
| during the year. The turbines of these sets are of the 
two-cylinder tandem reaction type with a double-flow 
low-pressure cylinder, and are designed for a maximum 
total steam pressure of 850 deg. F. The two exhausts 
discharge into a condenser of the inverted type, which is 
arranged so that there is only one shell for each unit. 

The first 36,000-volt alternator, which was installed 
in the Brimsdown station of the North Metropolitan 
Power Station Company, Limited, has now completed 
some three and a-half years of successful operation 
and, when opened out in August, 1931, was in perfect 
condition. A second set of the same type is now 
ready for steaming. The firm is now manufacturing 
their Uniplane type of machine in outputs from 
250 kw. to 3,000 kw., and one of the units under 
construction is of the pass-off type, steam being ex- 
tracted at a pressure of 30 lb. per square inch. It 
incorporates the latest type of oil-operated rotary 
pass-off valve, and maintains a constant steam pressure 
in the process mains. 





THe EmPLoYyMENT OF WELDING ON AUSTRALIAN 
Rartways.—Some twelve months ago a 27-ton steel 
wagon was built up by welding, instead of by riveting, 
at the Newport workshops of the Victorian Government 
Railways. This wagon, which was constructed for 
experimental purposes, has successfully withstood a 
number of severe tests, and, as a result, additional welded 


NOTES ON NEW BOOKS. 


The disturbing effect of the vibrations transmitted 
from reciprocating engines through the foundations 
to the surrounding ground has been the subject of 
much investigation and has led to the adoption of 
various methods to mitigate it, such as improved 
balancing and the introduction of isolating pads or 
cushions to damp down the movement. The distance 
to which these vibrations may be transmitted is prob- 
ably not appreciated by the engine builder or the power 
station engineer, and interest therefore attaches to 
the unique investigations described by Dr.-Ing. G. 
Bornitz in a book entitled Ueber die Ausbreitung der 
von Grosskolbenmaschinen erzeugten Bodenschwingungen 
in die Tiefe, published by Julius Springer, Berlin 
(price 15 marks). The author had noticed these 
vibrations due to engines in the course of a geophysical 
survey in Texas and Louisiana, and in his present work 
describes the application of seismographic methods and 
instruments in connection with two mines in Germany. 
He considers the subject from the point of view of the 
mining engineer, studying the transmission of vibrations 
downwards and pointing out the possible importance 
of vibrations from earthquakes and from mining 
operations. The investigations were carried out at 
the Blacher Pit, near Rybnik, in Polish Upper Silesia, 
and at the Delbriick Pit, near Hindenburg. At the 
Bliicher Pit the vibrations were caused by a low-pressure 
and a high-pressure compressor, direct driven by a 
650-h.p. and a 340-h.p. steam engine, respectively. 
Records of the earth vibrations were made at distances 
up to 1,630 m. on the surface, also at depths of 165 m. 
and 250 m., with horizontal distances up to 760 m. and 
350 m. at the respective depths. In the case of the 
Delbriick Pit, the vibrations, which were very notice- 
able in the neighbourhood, arose from a power station 
containing two 2,700-h.p. and two 1,000-h.p. horizontal 
gas engines driving alternators at 107 r.p.m. At this 
pit records of the earth vibrations were made at dis 
tances up to 2,240 m. on the surface, as well as at various 
depths up to 530 m. and at horizontal distances in the 
different seams up to 1,020m. The records were 
analysed to determine the absorption coefficients in 
the loose tertiary deposits and in the carboniferous 
rocks, indicating a considerable reduction in the 
amplitude of the vibrations at the boundary between 
the two. aia 

Under the titles of Arithmetic for,the Practical Man, 
Algebra for the Practical Man, Trigonometry for the 
Practical Man, and The Calculus for the Practwal Man, 
Mr. J. E. Thompson, B.S., M.A.,of the Department of 
Mathematics, Pratt Institute, Brooklyn, has prepared 
a series of mathematical textbooks specially designed 
for self-study. These books are published at 7s. 6d. 
each by Messrs. George Routledge and Sons, Limited. 
The ground covered extends from elementary arith- 
metic up to the solution of the differential equation for 
the flow of electricity in a circuit comprising resistance, 
inductance, and capacity. A notable point in the 
volume on arithmetic is the early stage at which 
decimals are introduced. Logarithms also make an 
early appearance. Much space is also devoted to 
explaining and defining our principal units of measure- 
ment. In connection with problems on mensuration, 
a very neat and simple proof is given—though, we 
believe, not novel—of the famous theorem of Pytha- 
gorus concerning the square on the hypotenuse. 
Chapters on graphs and percentages are included, 
which have not only an immediate, but also a contin- 
gent value should the reader desire to take up the 
study of the calculus later on. The book on algebra 
covers most of the ground usual in elementary treatises, 
and also includes the classical methods of solving cubic 
and bi-quadratic equations. These methods are, 
however, seldom used in practical problems, preference 
being given to that of trial and error. In the book on 
trigonometry the subject is developed mainly from the 
immediately useful side, the general relationships 
between the trigonometric functions being established 
in the last chapter. The author's discussion of the 
calculus is based on the method of rates. This is 
particularly serviceable in the case of the differential 
calculus, in which the novice often finds it difficult to 
realise the object in view. The books are of handy 
size, and both text and engravings, of which latter 
there are many, are excellently printed. 





A highly mathematico-physical treatise by the 
chief engineer of the French Postes et Télégraphes, 
M. J. B. Pomey, entitled Cours d’EHlectricité Théo- 
rique: III. 7. S. F. et Cable Téléphonique : Théorie 
Mathématique (Paris: Gauthier-Villars. 1931. Price 90 
francs) has recently appeared. In this the laws of 





rolling stock may be built. Welding is also used to an 
increasing extent on the permanent way for building up | 
worn crossings and points and for other operations of a | 
similar nature. | 


* See ante, page 366. 





electromagnetic and electrostatic fields are set forth 
and applied to a number of theoretical problems 
connected with radio and cable telephony. The prin- 
ciples of vectorial calculus and relativity are given a 
mathematical treatment, and applied to the electro 
magnetic field to develop the Lorentz-Einstein invariance 
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More familiar material is embodied in 
the consideration of long telephone cables, and artificial 
lines and the characteristica of T and w impedances, 


This is a book for the advanced specialist. 


theorem 


The application of welding, both in new construction 
uu! in repairs and renewals, is being continually ex- 
tended, and is leading to great economies in the weight 
of material required, as for example, in the substitution 
of welded for riveted frames in building and ship con 
struction, and also to many other advantages. Thus, 
while welded designs, such as for bedplates, have been 
substituted in many cases for castings, the use of weld- 
ing has enabled the production of sound and reliable 
shapes which could otherwise not have been adopted. 
This increasing application has only been possible 
through the developments in welding equipment, weld- 
ing materials and technique, which have been specially 
rapid during recent years. This field is covered in 
® comprehensive manner by Professor P. Bardtke in 
Darstellung der gesamten Schweisstechnik, published 
by the V.D.1.-Verlag, Berlin (price 12.50 marks), the 
second edition of which, enlarged and thoroughly 
revised, has recently appeared. The author, who is 
head of the State Railway Repair Works at Wittenberge, 
«8 well as professor at the Hanover Technical College, 
has produced an eminently practical book, of service 
both to those actively engaged in welding practice and 
as a textbook for instructional purposes. He deals 
with welding by the autogenous system, giving par 
tioulars of the production and handling of acetylene, 
and also with the various methods of arc, resistance 
ind forge welding, attention being given to the advan 
tages and disadvantages of “ forward * and “ back 
ward " welding, and the inclination and movement of 
the electrodes. The atomic-hydrogen welding process, 
which has recently been introduced here commercially, 
and the combined use of autogenous and electric weld 
ing, are described and discussed, as also are brazing 
and thermit welding. The applications in practice 
are briefly reviewed, followed by a careful consideration 
of the value and economics of these methods and the 
testing of welds, including the use of X-rays. The 
closely-associated subject of cutting by means of 
oxygen, including cutting cast-iron, is dealt with in the 
tinal section. The book is well produced, and includes 
315 illustrations. 


It is a difficult task to keep pace with the ever- 
increasing amount of chemical literature which is 
published throughout the year, and consequently it 
has now become customary for chemists to con- 
entrate their reading largely on those sections of the 
science with which they are immediately concerned. 
In order to obtain more general chemical information 
relating to the application and recent development 
of chemical science, reference is made to authoritative 
surveys which are published annually, and from which 
judicious selection is made of the matter to be con 
sulted in detail. In Annual Reports on the Progress of 
ipplied Chemistry, Vol. 16, 1931: London: Society 
of Chemical Industry (price 7s. 6d. to members and 
12s. 6d. to non-members), we have the same extensive 
ground covered as is the case of their immediate prede- 
cessors, with the exception of a section on * Explo- 
sives,’ which is a biennial feature. The reports for 
the current year are invested with added interest and 
value in view of their early publication, a feature which 
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index to the Abstracts of the Journal of the Society of 
Chemical Industry, which still awaits publication for 
the year 1931. The greater number of the sections 
of the current reports have been contributed by the 
same authors as last year, either alone or in collabora- 
tion, but in the following sections we note a change of 
authorship: Mr. E. R. Bolton and Mr. K. A. Williams 
have contributed the section on “ Oils, Fats and 
Waxes"; Dr. A. Proven has written the section dealing 
with “ Acids, Alkalis and Salts’’; and Dr. R. E. V. 
Hampson and Mr. J. N. Vowler have been entrusted 
with the section dealing with “General, Plant and 
Machinery.”” In the latter section we regret to find 
no reference to the British Chemical Plant Exhibition, 
which was held in London during July of the year under 
review. These reports maintain the high standard of 
efficiency and quality set by their predecessors, contain 
much which is of general interest to the scientific 
reader, and are of particular interest as the various 
authors are recognised authorities on the subject with 
which they deal, this being reflected in the method 
adopted in treating the subject. The majority of the 
sections are prefaced by a short paragraph devoted 
to the economic aspects and general conditions in 
the particular branch of applied chemistry concerned, 
together with a summary of the main paths along which 
investigations have proceeded and outstanding advance- 
ments have been made during the year under review. 
The extensive and costly works, such as bridges, 
dams, wharves, buildings, &c., in which cement plays a 
most important part emphasise the necessity for care- 
ful study of the conditions surrounding its setting and 


hardening, and its behaviour under various corroding | 


influences. A considerable amount of information 
has been published on the latter point, based on prac- 
tical experiences, but many of the results so reported 
are contradictory, indicating that sufficient attention 
has not been paid to the various factors governing the 
conditions under which the cement has been used. A 
useful contribution to the literature on this subject is 


made by Dr. K. E. Dorsch in Erhdrtung und Korrosion | 
Berlin | 


der Zemente, published by Julius Springer, 
(price 13.50 marks). The author reviews the theories 
which have been advanced regarding the setting and 
hardening of cement, pointing out the influence of 
the amount of water on the changes which the cement 
undergoes, and gives the results of physical and chemi- 


cal experimental work carried out at the Concrete and | 


Reinforced Concrete Institute of the Karlsruhe 
Technical College, dealing with both Portland and alu- 
minous cements. He describes a method developed 
for testing the resistance to corrosion, giving the 
results of tests with a number of corroding solutions, 
including investigations of the effect of grain size, 
temperature and surface condition. 
dealt with the effect of the age of the test-pieces before 
being subjected to attack by solutions of sodium and 
magnesium sulphates. 


HIGH-SPEED OIL-ELECTRIC 
RAIL COACH. 

In our summary of the recent Cantor Lectures on 
Oil-Engine Traction, delivered by Mr. A. E. L. Chorlton 
at the Royal Society of Arts, brief particulars were 
given of an interesting rail car which is being built 
for service on the route between Berlin and Hamburg. 


Further tests | 
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was stated that a speed of 150 km. (93 m.p.h.) was 
anticipated. We are now able to describe this car, 
| which is being built by the German State Railways, in 
somewhat more detail, but before doing so, w emay say 
that it represents what is probably the first effort of a 
| railway company to meet the competition of air services, 
there being a regular service of the latter type between 
Berlin and Hamburg. The coach, which is illustrated 
in Figs. 1 and 2 on this page, is made up in two parts 
joined by gangway bellows. Each of the outer ends 
is supported on a bogie having a wheelbase of 3} m. 
(11 ft. 6 in.), and the inner ends are carried on a common 
bogie with the same wheelbase. Since, as stated, the 
designed speed is 93 m.p.h., air resistance is of primary 
importance, and model tests were carried out in the 
wind tunnel of the Zeppelin works at Friedrichshafen 
to determine the most suitable form for the coach 
bodies. It will be seen from the figures that both th 
outer ends are streamlined, and, in addition, the overall 
height of the coaches has been kept as low as possible. 
and any projecting fittings have been avoided, the 
doors and window frames being flush with the outer 
surfaces. To avoid eddy currents under the coach, 
the whole of the underside is encased in metal sheathing. 

The coach is driven by two Maybach engines, one 
being located on each of the end bogies. Thes 
engines are a new development for the makers, being 
of the airless-injection type. They are 12-cylinder 
models, developing 410 b.h.p. at 1,400 r.p.m. Each 
engine is direct coupled to a generator, the combined 
unit being mounted at an angle in the bogie, as shown 
in Fig. 1. The current generated is supplied to two 
electric motors geared to the axles of the middle bogie. 
The motors each weigh 2,500 kg., and are supported 
on the axles. There is therefore a considerable un- 
sprung weight on the centre bogie, but a wide experi- 
ence of the same arrangement on other cars has 
shown that it is entirely satisfactory. The electrical 
equipment is being supplied by Messrs. Siemens 
Schuckert, and operates on the “ Gebus”’ principle, 
the traction motors being directly connected with the 
generators, through the reversing controller, without 
the intermediary of any resistance coils or other control 
gear. The speed is controlled by regulating the fuel 
| supply to the engines, the system giving even starting 
and smooth running, and enabling the driver to devote 
all his attention to the line. 

There is seating accommodation for 102 second-class 
passengers, and a compartment for luggage. There 
is also a compartment in the middle of the coach 
arranged as a refreshment room, in which cold refresh 
|ments wil] be served. The question of braking on 4 
service operated at such high speed is a very important 
one, since, with a constant brake resistance, the 
stopping distance varies as the square of the velocity. 
| Owing to the special design of the brakes employed, 
| however, it is anticipated that it will be possible to 
| bring the coach to rest from full speed in a distance 
| of 1,100 m. Various types of brakes were tried out 
}on other rail cars, including magnetic brakes acting 
lon the rail, but it was finally decided to equip the 
car with two braking systems, one oil and the other 
air-operated. The wheels of the coach are prov ided 
with special brake drums, the brakes being of the 
outside type, lined with an asbestos composition. In 
|order to avoid long and heavy levers, a number 0! 
| small brake cylinders have been installed, designed to 
operate in the usual way. The handwheel actuating 
the brake acts on the oil pressure through the inter 
mediary of a spring, the pressure being kept constant, 
|and transmitted to the small cylinders which actuate 
the brakes. The equipment was supplied by Messrs 
Teves, of Frankfort on Main, while the compressed 
air brake, which is of normal type, was supplied by 
| Messrs. Knorr Bremse, A.G., Berlin. The total length 
| of the combined coach is 42 m. (138 ft.), and the weight 
|is 77 tons. It will be put into service as soon o& 
|completed, and at a speed of about 90 m.p.h., will 
perform the journey between Berlin and Hamburg “" 
[= hours and 20 minutes. Apart from this coach, 
the German State Railway has also a number of som 








is in sharp contrast with the tardy publication of the | The particulars were given on page 406 ante, and it | what lighter oil-fired steam coaches under construction 
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30-FT. HORIZONTAL 


PLANING MACHINE. 


CONSTRUCTED BY MESSRS. CRAVEN BROTHERS, (MANCHESTER), LIMITED, REDDISH. 




















Fia. 2. 


30-FT. HORIZONTAL PLANING 
MACHINE. 


Tue horizontal planing machine illustrated in Figs. 
] and 2, on this page, was built by Messrs. Craven 
Brothers (Manchester), Limited, Vauxhall Works, 
Reddish, Stockport, and represents their latest im- 
proved design. It will plane work up to 30 ft. in length, 
10 ft. in height and 12 ft. 6 in. in width, and weighs 
approximately 150 tons. As will be clear from Fig. 1, 
there are two tool boxes on the cross slide and one on 
each upright. The bed is of deep section, and is made 
in three parts, the centre portion being arranged to 
carry the uprights. The three sections are bolted 
together, and are provided with transverse keyed 
joints, suitably placed to resist the stresses. Four sur- 
faced ways are formed on the top face of the bed, the 
outer edges of the two outside ways being machined 
dead straight to act as locating faces for the table. 
The bed is of the latest plated type, the spaces between 
th ways being unbroken, and forming return flow 
channels for the lubricating oil. Drain troughs are 
cast along each side of the bed, and end troughs are 


fitted, as shown in Fig. 1, which receive the surplus 
oil from the ways and side troughs. From the end 
troughs, the oil is delivered through piping to the sump. 
The lubricating pump is motor driven, and is started 
and stopped in synchronism with the main motor. 


| It delivers the oil under pressure to the table ways, 


so that, in effect, the table is always floating on oil. 
The system enables rollers to be dispensed with, elimi- 
nating the possibility of knock, and permitting a high 
return speed to be employed for the table. 

The table is provided with four sliding faces corres- 
ponding to the bed ways, and is formed in two sections 
longitudinally. The joint is tongued and keyed, and 
the two parts are firmly bolted together. Square 
ledges are cast on each side of the table to register 
with the outer edges of the bed, an adjustable strip 
being provided to take up wear. Machined tee slots 
are provided for bolting down the work, and there is a 
large recess at each end of the table for the reception 
of cuttings. The table is driven by a hardened spiral 
pinion engaging with a rack, the latter being of cast-iron 
and dowelled and bolted to the underside of the table. 
Special attention has been given to the spiral teeth to 








ensure a smooth and silent drive, at least seven teeth 
being always in mesh. The main driving motor, 
which is of 80 h.p., together with the gearbox, are shown 
in Fig. 2. The gearbox is fitted with double-helical 
gears in conjunction with a worm-reduction gear. 
All the shafts and gears throughout the driving motion 
are mechanically lubricated from a sight-feed, positive- 
pressure oil pump. The table traverse is controlled 
by adjustable knockers, mounted in a machined slot and 
operating the reversing switch for the main motor. 
Safety catches are provided to prevent damage in case 
of the table over-running the adjustable knockers. 

The uprights are of deep box section, the faces by 
which they are attached to the bed being accurately 
machined and keyed transversely to prevent any 
possibility of movement. As shown in Fig. 1, the up- 
rights are held together at the top by a stretcher beam 
of heavy section. The cross slide is of the bridge 
type, and is arranged to slide on the front faces of the 
uprights, each of which has two accurately-surfaced 
narrow guide faces to receive it. The tool boxes, 
which have already been referred to, are arranged to 
swivel, and are fitted with magnetic reliefs operating 
automatically on the return stroke of the table. Each 
of the four boxes is fitted with adjusting strips for taking 
up wear. Craven electric feeds are fitted to each box, 
and are operated by a separate motor which also 
drives the quick traverse and the cross-slide elevating 
gear. The feed is infinitely variable between pre- 
determined limits, and is set on a convenient graduated 
dial. A special feature of the electric feed mechanism 
is that the feed cannot over-run, and, in addition, the 


|amount of feed is independent of the table travel, 


and the feed is always uniform. Quick traverses are 
provided in both directions for all four tool boxes and 
are controlled by push buttons. Both the horizontal 
and vertical feeds for the cross-slide tool boxes can be 
varied from ¥ in. to 2 in. per minute, and the vertical 
feed for the side tool boxes can be varied through the 
same range. The rate of quick traverse for both the 
cross-slide and side boxes is 14 ft. 6 in. per minute. 
The cross slide can be raised at the rate of 18 in. per 
minute. 

The machine is designed for cutting speeds between 
25 ft. and 100 ft. per minute, and for return speeds be- 
tween 80 ft. and 180 ft. per minute. The driving motor 
is arranged to give slow entry for the tool on the cutting 
stroke, after which it automatically speeds up for the 
cut, and is retarded before the tool leaves the work. The 
return stroke is also retarded at both ends, enabling the 
machine to be used for planing up to blank ends without 
slowing down the whole cycle of operations. Arrange- 
ments are also made to give automatic acceleration 
of the table between cuts for such operations as gang 
planing, the control being by suitable knockers on the 
table side. All knockers and safety catches are 
arranged on the near side of the table to facilitate 
rapid operation. Pendant push-button control is 
fitted for the table, feed, and quick traverse, giving 
easy operation with any size of work. All the push 
buttons are electrically interlocked, and the feed 
is automatically controlled from the reversing switch 
knockers. Special attention has been paid to lubrica- 
tion of the bearings, the machine being fitted with 
mechanical or one-shot pressure oiling throughout. 


RECENT DEVELOPMENTS IN THE 
MECHANICAL EQUIPMENT OF THE 
PORT OF LONDON AUTHORITY.* 


By Asa Buryns. 


In 1909, the Port of London Authority was established, 
and took control of the dock estates from the dock 
companies and the tidal portion of the river from the 
Thames Conservancy. The purchase price paid to the 
dock companies for their undertakings was, in round 
figures, 23,000,0001. In the last 25 years, about 
17,000,000. have been spent on capital account in 
extensions and improvements, and of this sum over 
4,000,0001. is attributable to mechanical equipment, 
bringing its total cost, as existing to-day, to nearly 
6,000,0001. This figure does not include the plant 
owned by private interests within the Port. The 
following statistics will help to visualise the extent 
of the Port Authority’s interests :—Total land and 
water area of the estate, 4,203 acres. Total water area 
of the docks, 722 acres. Length of river under the 
Port Authority, 69 miles. Length of dock quays, 45 
miles. Area of roofs of dock buildings, 336 acres (over 
$ square mile). Area of floors of dock buildings, 652 
acres (over 1 square mile). Length of roadways, 
48 miles. 

Before entering on any description of the mechanical 
plant, it will be useful to refer briefly to the causes 
which have necessitated the rapid development 
indicated by the large expenditure. In the first place, 
it must be observed that whilst the trade of the Port 


* Paper read before the Institution of Mechanical 
Engineers on Friday, May 6, 1932. Abridged. 
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has increased in a remarkable way, the net register 
tonnage of vessels arriving and departing standing at 
34,000,000 tons at the end of 1907 and 59,250,000 tons 
at the end of 1930, the old dock companies were not in 
a financial position properly to maintain and improve 
their property. During the war and the subsequent 
period of inflation, rapid deterioration took place, 
resulting in an expenditure of approximately 3,000,0001, 
on deferred maintenance. Another important factor 
is that during the last ten years the average tonnage 
of vessels using the docks has increased by about 36 per 
cent. Table I shows approximately how the cost is dis- 
tributed under the different classes of equipment. 
Electric Power.—The old dock companies were 
pioneers in the use of electricity for lighting purposes. 
The first important installation came with the opening 
of Tilbury Dock in 1887. Twenty-five years ago each 
group of docks had its own electricity generating plant. 
To-day these have been superseded by bulk supplies 
from outside sources. In most cases the bulk supply is 
in the form of high-tension alternating-current, which is 
transformed and converted on the dock premises to 
direct-current for distribution on the three-wire system, 
480 volts for power and 240 volts for lighting; but 
many large power units for pumping plants, &c., are 
run on alternating-current. The successful operation 
of the Port is to-day almost entirely dependent on the 
regular, uninterrupted supply of electricity from outside 
sources, but the Port Authority have in reserve an oil- 
fired steam-driven floating power station, named * The 
Volta,” which can be connected to any group of docks 
at short notice to meet an emergency demand of up to 
720 kw. direct-current. The present average cost of 


Fig.3 


TOTAL WORKING COSTS OF ELECTRIC 
& HYDRAULIC POWER & REFRIGERATION 
EXCLUSIVE OF CAPITAL CHARGES. 


the first cargo of frozen mutton to this country, and 
from 1881 onwards cold-storage accommodation has 
been provided to meet the increasing demand. Frozen 
meat stores are situated at the Victoria and Albert 
Docks and near Smithfield Market, whilst dairy produce 
is specially catered for at the Surrey Commercial Docks. 
Chilled beef is also imported on a large scale at the 
Victoria and Albert Docks. All the more recent stores 
are worked on the ammonia-compression system with 
cold-air batteries and circulating fans. For insulating 
purposes, charcoal, silicate cotton, and cork slabs are 
largely used. The cold stores at the Royal Albert 
Dock were completed during the war. The cubic con- 
tents of the refrigerated space is 2,000,000 cub. ft. for 
500,000 carcases at 15 deg. F. The total cost of the 
machinery was approximately 53,5001. Table IT shows 
the growth of the accommodation as well as the work- 
ing costs :— 

Taste IT, 

1906 1930. 


4,835,000 | 6,554,000 


} 21,2040. 


Capacity of stores, cubic feet 
14,7501. | 


Annual working cost 
W orking cost per 1,000 cubic 


feet : 21. Os. Od. | 31. Os. Gd. | 3l. 58. Od. 


Owing to the increased regularity of ‘arrivals of 
refrigerated produce and the tendency towards more 
direct consumption, the present cold-storage accommo- 
dation in the Port appears likely to suffice for some time 
to come. Fig. 3 gives comparison of various total 
working costs over a lengthy period. 
FPig4. LeVEL OF WA 
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requirements. There has been little alteration in the 
design or operation of bucket dredgers for many years, 
except in the materials used for the parts subject to 
heavy wear, such as tumblers, link pins, bushes, &c., 
where manganese-steel is generally adopted. Steam is 
used exclusively as the driving power, with ordinary 
marine type coal-fired boilers.* A new dredger? now 
being built with 7} cub. ft. buckets, specified to dredge 
250 cubic yards per hour at a depth of 45 ft., has cut- 
away bows for use in the docks, and will be belt-driven. 
The 150-ton floating crane “ London Mammoth’ was 
built in 1927, at a cost of about 80,0001. The pontoon 
is 200 ft. long, by 77} ft. beam, by 14 ft. deep, and the 
top of the jib is 196 ft. and 220 ft. above water level 
at the maximum and minimum radii respectively. 

The floating grain plant comprises seven ordinary 
bucket elevators, of which two are electrically driven 
and five steam driven, and 10 pneumatic elevators 
with outputs ranging from 80 tons to 150 tons of grain 
per hour. The older plant was taken over by the 
Port Authority, but five pneumatic elevators have 
been constructed to the Authority’s requirements, 
and details have been given in the Press and in a paper 
read before the Institution in 1921 by R. E. Knight.t 

Cranes.—In the last twenty-five years new cranes 
have replaced many obsolete ones which have been 
scrapped, and the numbers of different classes have 
been modified as shown in the Table III. The cranes 
are classified in Table [V. Twenty-five years ago very 
few of the quay and warehouse cranes exceeded 30-cwt. 
lifting capacity, and this is still the prevailing maximum, 
excepting in the case of electric quay cranes, which are 
generally of 60-cwt. capacity. The dimensions and 


TER IN THE SURREY COMMERCIAL DOCKS, 
IMPROVEMENT OUE TO IMPOUNDING. 


~~~ A.- Before tmpounding -November 1929 
w7™™ B.- After tmpounding -August 71937. 
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purchase is under three farthings per unit, but to this 
must be added the costs of conversion and distribution. 
Hydraulic Power.—Hydraulic power first 
installed at the docks about the year 1853, and twenty 
five years was throughout the Port almost 
generated on the premises by steam-driven 
Outside supplies from the London Hydraulic 
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entire ly 
units. 


raste I, 


Cost of Plant | Cost of Plant 
Purchased Existing at 
since 1900 End of 1931 


L 

280,768 
169.0600 
130.850 
86.040 
61,390 
723,585 
204,714 
157,455 


Electric power 

Hydraulic power 

Refrigeration 

Dock impounding 

Dry-dock pumping 

Floating plant 

( ranes l 

Lock gates 

Calasons 120,182 

Kridges 280,248 439.4 

Cirain plant 5.490 o4 

Penstocks $4,147 71 

Capstans +0606 83,526 

Lifta, elevators 130,017 160 

Locomotives and rolling -stock 108,207 179,62 

Tilbury floating landing stax 
(mechanical portion) 

Gear, tackle, and miscella :eous plant 


and conveyors 


270,939 270 
102,979 164,2 
£4,166,775 


Total £5,804,213 


Power Company were supplementary, and amount to 
only about 35,000,000 gallons per annum. To-day, 
the entire supplies for the London and St. Katharine 
Docks and Uptown Warehouses, the Surrey Commer 
cial Docks, and a supplementary supply for the India 
and Millwall Docks are purchased under agreements 
from the Power Company. The present average work 
ing cost, exclusive of distribution and capital charges, 
is about 16d. per thousand gallons at 800 lb. per square 
neh 
Refrigeration. 


In 1880, the s.s. Strathleven brought 
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Dock Impounding.—High-water level in the river 
is about 3 ft. 9 in. lower at neap tides than at spring 
tides, and therefore, owing to the docking of ships 
and leakage, the water level in the docks would tend 
to fall periodically to neap tide high-water level if 
pumping were not resorted to. With the exception 
of the St. Katharine Dock, all the docks are now 
equipped with impounding plant to maintain the level 
at or above Trinity high-water level. This increase 
in the effective depth has saved the necessity and 
expense of reconstruction, and has given some of the 
older docks a new lease of life. Fig. 4 shows the varia- 
tion of water level at the Surrey Commercial Docks 
over a period of one month before and after impounding. 
The total area of docks impounded has risen from 
318 acres in 1906, to 675 acres in 1930. The present 
annual working costs are about 30,0001., compared with 
7,6001, in 1906. 

Dry-Dock Pumping.—The five dry-docks in existence 
in 1906 have been improved, and two of them enlarged 
Two large dry docks have been constructed, one at the 
King George V Dock and the other at Tilbury, both 
being pumped by electric power. At the latter dock, 
the gas-driven pumps of the older dry docks have been 
retained as standby units. At the King George V Dry 
Dock, the floor of the pumping station is 27 ft. below 
the quay level of the dock. The main pumps are in 
duplicate, and are designed to empty the dry dock in 
three hours when working simultaneously. The total 
annual working costs of dry-dock pumping are about 
8,000/. 

Port 
and 


Plant.—The floating 
Authority comprises dredgers, tugs, mooring 
salvage craft, launches and motor-boats, floating 
cranes, grain elevators, barges, diving craft, &c. The 
total dredging from the river in the last twenty-five 
years aggregates about 50,000,000 cubic yards, as 
against 8,000,000 cubic yards for the preceding twenty- 
five years. The improvement in the width and depth 
of the river is Fig. 5. The authorised 
improvement of the channel having been completed, 
the dredging fleet is reduced to maintenance 
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deadweight have shown large increases. The distribu 
tion of quay cranes varies widely, according to trad 
requirements. For instance, none is provided for the 
soft timber trade at the Surrey Commercial Docks. 
Taking modern docks used for general-cargo vessels, 


Taste III. 


Number in 


Number in 
1906. { 


1931 





Hydraulic cranes wt 626 
Electric cranes ‘ 26 
Steam cranes 34 
Hand cranes .. 260 


Total 946 
Taste IV. 


Hy- Elec- 


draulic tric Hand 


Steam 


Quay cranes 
Warehouse 
cranes 
Runabout 
cranes 
General- purpose 
cranes 
Floating cranes 


Total 731 354 


8nd including only those quays equipped with cranes 
for such vessels, Table V, on the opposite page, shows 
the intensity of the crane equipment. 

Lock Gates.—There are 60 pairs of lock 
which 14 pairs have been constructed in the la 


gates, ol 


t 


* The paper on “ Maintenance of a Dredging Fl 
by R. J. N. Willcox, Proc. I.Mech.£., 1930, vol. | 
pe 225, gives full information on the subject. 

@ page 586. 
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t Proc. I.Mech.E., 1921, vol. ii, page 917. 
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twenty-five years. There are 12 pairs of timber | traffic, and is operated by hydraulic power. 
construction for the smaller and older entrances, of | bridge is carrying traffic it rests upon bearing blocks 
which the maximum age is 130 years. The first at three points under each main girder, the rear set 
wrought-iron gates were constructed in 1857, for the | being sliding wedge-blocks. In opening the bridge, the 
Victoria Dock entrance, and these were found to be | tail end is lifted sufficiently, by means of two hydraulic 
in fair condition with little corrosion when lifted for presses, to allow the rear set of blocks and wedges to be 
repairs in 1929. All the more recent gates are of mild | withdrawn. The tail end of the bridge is then lowered 
steel, the earliest being those at the Blackwall entrance | until the tail rollers rest upon the roller path; the 
to the West India Docks constructed by the Thames | nose end of the bridge has risen at the same time and 





bearing blocks, the bridge now resting entirely on the 
}centre pivot and tail rollers. 
| rotated by hydraulic cylinders and a wire rope acting 
on a drum concentric with the pivot, which brings it 
parallel with the passage. 
against a hydraulic buffer and stop. 


gates at the King George V entrance lock, which is 


TABLE V. 


Lineal Yards 
of Quay | 
for each | 

Quay Crane. 


Lineal Yards 
of Quay 
Equipped 

with Cranes. 


Number of 
Quay Cranes. 


|in 75 seconds against a wind pressure of 15 lb. per 
| square foot. The total swinging weight of the bridge 





Greenland Dock 1,337 28 48 . 

Albert Dock es 4,614 87 53 is 1,800 tons. 

King George V Dock 2,767 61 45 Millwall Dock Bridge.—This bridge is similar in 
Tilbury Dock - 4,524 67 67 


character to the above, and is operated in the same 
— — ] manner, except that no intensifier is employed and the 
100 ft. wide, is about 350 tons, complete with rollers, | tail presses have been increased in number. It is for 
sluices, timber sheathing and gangway. The corre- | road and rail traffic, and is of a total length of 163 ft. 6 in. 
sponding weight of one leaf at the new Tilbury Lock,| Bascule Bridge, King George V Dock.—This bridge is 
110 ft. wide, is about 356 tons. Hydraulic operating | for road traffic only. It is in two equal leaves, each 


machines are used at the larger entrances and hand- 
winches at the smaller ones. Direct-acting rams were 
used in place of chains at the Blackwall entrance in 
1896, and have been adopted for all gates constructed 


|carry the footpaths. 


consisting of two main girders with suspended cross- 
girders cantilevered out beyond each main girder to 
The lifting arms, together with 
the floor system and counterweight, are pivoted at the 


since that date. Gate sluices, rollers, and roller paths | centre of gravity. The counterbalance weight descends 


In this position it is | 


It is finally brought to rest | 
The complete | 
| operation of opening or closing the bridge is performed | 


| bridge is for road traffic only. 
|as the Tilbury Bridge, but of greater width and less 
| length, and is operated in the same manner.* 
Iron Works in 1896. The weight of one leaf of the | has given clearance over the nose end and centre | 


When the | on the cast-steel rolling track appears to have got 


| over the former difficulties attendant on this class of 
| bridge, arising from heavy pressures at the points of 
| contact and the tendency of the lifting arms to creep 
and wander. 
Bascule Bridge, West India New Entrance.—This 
It is of the same type 


A sum- 
mary of the particulars of the two bridges of the 
double-leaf Scherzer type is given in Table VII. 

Tasie VII. 


on | Tilbury, West India, 
| 1929. | 1929. 
Length over all oy 1p 188 ft. 6in. | 147 ft. 0 in. 
Width centres of main girders ..| 18 ft, 0 in. 29 ft. 3 in. 
Width of road fe My 12 ft. Ofin.| 25 ft. 0 in. 
Cost including all charges £25,041 | £31,364 





Areas of a 


| 
oe ee .+| 2,274 sq. ft. | 3,675 sq. ft. 
Cost per square foot 3° . ‘| £11-4 | £8-5 





Fixed Grain Plant.—During the past twenty-five 
years, apart from the War period, the imports of wheat 
and grain into the Port have increased slowly to about 
2,250,000 tons per annum, which is about one-quarter 
of the total imports of the United Kingdom. 
1,250,000 tons per annum are discharged by the plant 
of the Port Authority, but only about 10 per cent. of 
this passes over the quays or goes into storage, as 
against 33 per cent. twenty-five years ago. Producing 


About 


200 ft., and it carries a main line of railway and road 
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into a pit as the bridge opens, and is therefore always | 
out of sight beneath the fixed girder work which carries 
the roadway over the pit. The opening and closing 
of the bridge are effected by means of a spur-rack on 
|the circular ends of each main girder operated by a 
train of gearing. The bridge arms are brought to rest 
by compressed-air buffers, and the lock and latching 
bolts are worked electrically. Provision is made for 
hand operation in case of electrical failures. 


have been omitted from the most recent gates at West 
India Dock and Tilbury, so far without any dis- 
advantages, but long experience will be necessary to 
prove the wisdom of this departure from established 
practice. Greenheart timber has been used for heel 
and mitre posts and gate cills for all new gates con- 
structed for the Port Authority; in the older gates 
English oak was commonly used. 

Caissons.—F loating caissons are used for closing the 
entrances to dry docks, where speed of operation is not 





| al ‘s , 

%0 important as at entrance locks. Six have been Taste VI. es jad od SY 
constructed within the last twenty-five years. The ee, iors 
total weight of the King George V Dry Dock caisson, for Salinas Electric. —.. Hand. | Total. 
4 100-ft. entrance, is 965 tons, including 357 tons of sie 
permanent ballast. The corresponding figures for the |——— cease ental +i sas 
Tilbury Dry Dock, 110-ft. entrance, are 722 tons and Two-leal qutag ‘ 4 1 ¢ 
gr ” A “eh . r: Single-leaf s z " | 
lla Bios Mock TS deaiaaed ov had apg Ripe Two-leat bascule Scherzer | 2 2 | 

A . . . f wo-leaf pivoted bascule 1 1 
im emergency to close the passage between the King | Single-leaf draw .. - 1 1 
“eorge V Dock and the Royal Albert Dock. All the |——77) es Wa OE Uh el is a 


caissons are provided with anchor stirrups fixed in 
the walls as safeguards against accidental flotation | ~ 
under abnormal circumstances. 

Opening Bridges.—There are 43 opening bridges, of 
which 14 have been constructed within the last twenty- 
five years. The types adopted for these 14 bridges are 
given in Table VI. 

In addition to the above, six bridges have been 
converted to electric drive from hydraulic or hand 


Bascule Bridge, Tilbury New Entrance.—This bridge, 
for road and rail traffic, is of the double-leaf Scherzer 
type.* The girder system is similar to the pivoted | 
bascules, but the turning of the lifting arms is effected 
by pinions at the centre of rotation, which engage in 
horizontal elevated racks fixed to steel framework | 
at the side of each main girder, the motive power 


power. being supplied through a train of gear-wheels by two 
The King George V Dock Bridge.—This is a steel | 35-b.h.p. motors attached to each arm. The use of | 
lattice girder bridge over the passage leading to the | slotted cast-steel segments attached to the peripheries 


Royal Albert Dock. It is of the end-lift type, with | of the main girders engaging with the projecting lugs 


ixed centre pivot. The total length of the bridge is 





* ENGINEERING, vol. cxxviii, page 395 (1929). 
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| countries provide silo accommodation, and regular 
| steamers serve the waterside millers in this country, 
and public granaries are seldom required. Much of 
the open floor storage accommodation for grain 
|formerly in use at the Surrey, Millwall, West India, 
jand Victoria Docks has therefore been directed for 
| the use of other trades, and grain storage is now almost 
confined to the Millwall Central Granary and the silos 
jat the Victoria Dock. The plant at Millwall Dock 


| was described in detail in a paper read before the 
| Institution of Civil Engineers in 1908 by Magnus 


Mowat,} and later modifications have been described 
in Mr. Knight’s Paper.t The silos at the Victoria 
Dock were built by the London Grain Elevator Com- 
pany in 1900, and were taken over by the Port Authority 
in 1911. 

Lifts, Elevators, and Conveyors.—The average working 
effort of a labourer does not exceed one-tenth of a 
horse-power, and at the present rate of wages, man- 
power at the docks is at least a hundred times as 
expensive as mechanical power. The scope for 
economic mechanisation in the handling of cargo is, 
however, limited by many practical considerations, 
such as the high capital cost of special plant and the 
difficulty of keeping it reasonably fully employed. 
Twenty-five years ago machinery of this class consisted 
almost exclusively of hydraulically-operated lifts and 
conveyor belts for grain, &c. Since then there have 
been numerous installations for dealing with meat, 
grain, cheese, bananas, bacon, rubber, wine, &c., and 
these are almost entirely driven by electric power, 
a typical example being the meat runways at the 
Royal Victoria Dock Basin, one of four steamer berths 
specially equipped for the discharge of meat. The cost 
of this installation was approximately 12,000/. 

Locomotives and Rolling-Stock.—There are forty-four 
steam-locomotive engines for internal haulage at the 
India and Millwall, Victoria and Albert and King 
George V, and Tilbury groups of docks, as compared 
with 30 in use twenty-five years ago. During this 
period, 40 new engines have been purchased. There 
are about 900 goods wagons of all descriptions, includ- 
ing 77 insulated meat vans. Amongst other mobile 
appliances which were not in use twenty-five years 


* ENGINEERING, vol. cxxxi, pages 501-531 (1931). 
+ Proc. Inst.C.E., 1908, vol. clxxvii, page 58. 
t Loe. cit. 
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ago, there are 71 electric trucks of 2-tons carrying 
capacity. Electric trucks have proved a valuable 
aid for the rapid handling of cargo, but the cost of 
charging plant and battery renewals is a serious item. 
Taking 1,000 trucking hours per annum per truck, 
and including all capital charges as well as working 
costs, the total cost per truck working hour, exclusive 
of driver’s wages, averages about 3s. under Port 
Authority conditions. For distances of less 


successfully in the matter of cost. 


Tilbury Landing Stage.—The recently-constructed | 
floating stage at Tilbury,* moored in the river abreast | 


of the railway station, can be approached by vessels 
at all states of the tide, and passengers can be embarked 
and disembarked from liners completely under cover 
and protected from the weather. 
long and 80 ft. wide, is supported by 63 steel pontoons, 
varying in size from 80 ft. by 15 ft. by 4 ft. 4 in. to 
100 ft. by 15 ft. by 7 ft., laid transversely. The stage is 
held off the shore buildings by four hinged steelwork 
booms, 160 ft. long, and by timber dolphins at each 


end. Longitudinally, it is secured by 3-in. mooring | 


cables, laid diagonally shorewards and attached by 
bridles to pairs of large-screw moorings. 

The end attachments of the booms, the 
bearings and pivots are designed for a maximum 
vertical range of the stage of 29 ft., and for a move- 
ment of 5 ft. longitudinally. The booms are capable 
of resisting safely a thrust of 250 tons each, and at 
the stage end the universal joint is carried in a sliding 
crosshead with three stops. 
to shear its bolts at 140 tons, the second at 200 tons, 
and the last at 250 tons, so that the shock of a vessel 
coming alongside heavily is absorbed gradually. The 
more important strains arise from this cause and from 
strong winds; the tidal currents are not more than 
2 knots to 3 knots in velocity, and are parallel with the 
stage. 
to take a distributed load of 80 lb. per square foot over 
the whole stage, the decking being designed for a 
maximum axle load of 74 tons. 

Gear, Tackle, and Miscellaneous Plant.—New dry-dock 
equipment includes compressed-air plant for the opera- 
tion of pneumatic tools, cast-steel wedge keel blocks 
and mechanically-operated bilge blocks. The latter 
have been installed at the new dry dock at Tilbury, 
which is 110 ft. clear entrance width, and 133 ft. at the 
top altar. This great width renders timber shores 
unwieldy and unsafe. Hydraulically-operated rising 
bilge blocks have therefore been installed.t 

Coincident with the adoption of the mechanical 
bilge blocks at Tilbury, an appliance was devised and 
patented by Mr. F. W. Davis, the author's chief 
assistant, to render the entering of 
dry dock and their alignment over the keel blocks 
a more certain operation than hitherto. This is 
accomplished by means of a travelling girdert running 
on rails laid on each side of the dock, and having at 
its centre a V-notch plumb over the keel blocks in 
which the stem of the vessel is held, so that as it 
proceeds up the dock, pushed forward by the vessel, 
the stem is kept over the keel blocks. 
vessel is entirely in the dry dock, the stern only has 
to be swung into position. Mounted on the girder 
at the centre is a petrol engine, which is used for driving 
the girder down the dock as the ship is going out. It 
also enables the girder to be used for lifting keel blocks 
by means of gear attached. 

lhe cost of engineering work of all classes, civil as well 
as mechanical, to the Port Authority, has increased 
enormously during the last twenty-five years. Fig. 1: 
gives a general idea of the variation since 1908. This 
increase in cost is a strong deterrent to the process of 
mechanisation, especially in dock work where the 
capital charges have to be carried on a machine working 
week which docs not exceed 20 hours on the average. 


BUCKET DREDGER ‘* TILBURY II.”’ 

Tuk non-propelling bucket dredger Tilbury II, referred 
to in Mr. Binn’s paper on 584, was launched, 
with steam up ready for work, from the yard of Messrs. 
Ferguson Brothers (Port Glasgow), Limited, on March 3. 
The dredger has been built to the order of the Port of 
London Authority, for service in the River Thames, 
and is the fifteent! vessel constructed by Messrs. 
Ferguson Brothers for the owners. Recently, 
successful dredging trials Tilbury 
Docks, and a further reference to these will be made 
below. The Tilbury II, a general view of which, showing 
the bucket ladder, is given in the accompanying illustra- 
tion, has an overall length of 133 ft. 6 in., a beam of 
27 ft., and a moulded depth of 9 ft. 6 in. She has a 
cut-away deck line at the forward end, to enable her 
to dredge close up to quay walls, and her hull is also 
cut away at the stern to reduce resistance when towing. 
Continuous elm belting is fitted to the hull at the deck 
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* ENGINEERING, vol. cxxix, page 678 (1930) 
t Exereerrms, vol. cxxviii, page 395 (1929). 
+ ENGINEERING, vol. cxxviii, page 395 (1929). 
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level, and further elm belting is placed below this for a 
| length of 100 ft. on each side of the vessel. The beltings 
are connected, at intervals of 11 ft., by vertical elm 
fenders, so as amply to protect the shell of the dredger 
when it is lying against quay walls or when barges are 
alongside. The height of the main framing is such that 
the chutes can discharge the dredged material into 
varying sizes of hopper barges. The main framing 
| legs and struts, the forward framing, the bucket ladder, 
and also the buckets themselves, are hydraulically 
riveted. The buckets have a capacity of 74 cub. ft. 
}and are furnished with manganese-steel cutting lips 
| and cast-steel backs. 
| The bucket chain is connected by manganese-+teel 
| pins, and the ladder rollers are made of a special alloy 
| and have long bearing surfaces on the spindles. The 
| upper tumbler is of manganese steel, and the lower 
|} tumbler has a sand-excluding device supplied with 
special grease lubricant from a pump operated from 
the deck. The hoisting and lowering of the bucket 
ladder is performed by an engine and winch, the latter 
being of robust construction and having large beariug 
surfaces. The hoisting-winch worm wheel runs in an 
oil trough and has a phosphor-bronze toothed rim. 
Three powerful mooring winches, furnished with cast- 
steel wheels and clutches, are placed on deck, two 
forward and one aft. The main engines of the vessel 
are of the compound condensing type and are placed 
athwartships, steam being supplied by one marine 
return-tube boiler; the working pressure is 140 lb. 
per square inch. The engine-room auxiliaries include 
feed-water heater with Weir's feed pumps, and inde- 
pendent air, circulating, and bilge pumps. Condenser 
circulating-water inlets are provided on each side of 
the hull, so that when a barge is being loaded along- 
side, the far-side inlet may be used in order to keep 
the condenser free from muddy deposits as much as 
possible. The chutes are washed out by a horizontal 
duplex pump, also situated in the engine room. The 
drive to the upper tumbler is by triplex substance belts 
}and heavy pulleys and then by cast-steel pinions and 
‘worm wheels. Above the deck, the driving belts 





are totally enclosed in steel casings provided with 
observation doors. All the bearings in the main 
engines and auxiliaries, and also the heavy-gear 
bearings, are of phosphor bronze. 

The vessel is electrically lighted throughout and 
deck standards are provided for night work. Accom- 
modation is provided for four officers in separate rooms, 
together with a separate mess room, below the deck, 
on the starboard side. The crew’s quarters are on the 
port side, where comfortable accommodation is provided 
for eight men. A superintendent’s or chart room 1s 
disposed on the starboard side, and a dredging control 
house on the port side. In this latter house are placed 
all the controls for the ladder-hoisting machinery and 
the telegraphs to the main engine-room and mooring 
winches. The Tilbury II has been built to the require- 
ments of Lloyd’s 100 A.1 class for dredgers, and at the 
trials the specified output of 250 cub. yards of material 
per hour, from a depth of 45 ft., was considerably 
exceeded, 354 cub. yards having been actually dredged 
in that time 


INSTITUTION OF ExLectricaL ENGINEERS’ GOLF MEET- 
ING.—A golf competition is being organised in aid of the 
benevolent fund of the Institution of Electrical Engineers. 
It is proposed to hold the meeting on June 30, the day 
of the Institution Conversazione. The Committee has 
arranged with Moor Park Golf Club, Rickmanswort®, 
for the privilege of using their club premises. There 
are three courses, and it is proposed to have a med@! 
round of 36 holes and a bogey competition. The 
entrance fee for each competition will be 10s. 6d., whic! 
will include the green fee for the day. As it is anticipated 
that there will be many desiring to play, and as the 
numbers must be limited by the capacity of the course, 
early application is necessary, and such application 
will be taken in the order of receipt. The competitions 
are open only to members of all classes of the Institution 
and competitors must have a club handicap of not mor 
than 24. Members interested should apply to the 
honorary secretary of the competition, Mr. Percy Rosling, 
at the offices of the Institution, Savoy-place, Victoria 
Embankment, London, W.C.2, before May 14. Further 
particulars and entry forms will be sent in due course 
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THE THEORY AND PRACTICE OF | treatment, particularly iron, chromium, manganese, 


53 * | tungsten, vanadium, titanium and aluminium. The 
ene ee | first conclusion to be drawn from the experiments 


carried out was that the chemical affinity of nitrogen 

TuE nitrogen case-hardening process was developed | for the elements investigated decreases approximately 
in the year 1920 to meet a definite practical need, the | in the following order: aluminium, titanium, chromium, 
object being to devise a method suitable for the pro-| tungsten, manganese and iron. The evidence in 
duction, within very close limits of accuracy, of|regard to vanadium is inconclusive, but it seems 
intricately-shaped parts having a glass-hard surface— | probable that this element also possesses a high affinity 
for instance, very true-running gears. The ordinary | for nitrogen. 
method of case-hardening by carburisation had failed| The experiments will serve to explain the mechanism 
to give satisfactory results, partly because the articles | of the nitrogen case-hardening process when applied 
became warped owing to the high temperature required | to the commercial nitriding steels. One of the best- 
for carrying out the process, partly because the internal | known steels of this kind is one containing about 1 per 
stresses set up during the process caused distortion | cent. of aluminium and about 1-5 per cent. of chromium. 
to an extent which could not be corrected by sub-| Judging by the results of the tests carried out, it 
sequent grinding, and, lastly, because hardening cracks | must be assumed that the active nitrogen combines 
and conchoidal fractures occasionally developed owing | in the first place with the aluminium atoms, in the 
to the intricacy of shape of the parts treated. Marked | second place with the chromium atoms, and only in the 
progress in case-hardening practice could be antici- | last place with the iron atoms. In the course of this 
pated if it proved possible to carry out the hardening | process, molecules of nitrides will be formed. Experi- 
process at lower temperatures, at which the steel would | ments have shown that the molecules of the stable 
retain its tensile strength well, and if, further, the Ar, nitrides—aluminium nitride, for instance—are very 
transformation, which is accompanied by a change in | firmly fixed in the lattice, as even prolonged heating 
yolume, could be avoided during the process. Another | of nitrided specimens of aluminium steels to about 
desideratum was the elimination of quenching. | 500 deg. C. fails to produce much deeper penetration 

From the theoretical point of view, nitrogen appeared | of the nitrogen. The molecules of nitride must be 
to offer possibilities as a hardening agent, particularly | regarded as something like foreign bodies wedged 
because it is readily absorbed into steel at low tempera- | into the space lattice of the iron. It is to the presence 
tures. The requirements and desiderata, as set forth | of these molecules of nitride that the hardness of 
above, were indeed met by the nitriding process, in | nitrided steel is due. It should be noted, however, 
which an extremely hard case is obtained by simply | that the hardness of the nitrided layer is not to be 
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attributed to the inherent hardness of the nitrides 
themselves, but rather to the influence exerted by 
e so os os 10 them on the properties of the space lattice of iron. 
(3278.4) Depth, ry, “ENGINEERING” Every theoretical consideration of hardening phe- 


nomena meets with the initial difficulty that, up till 

: F ‘ . . | the present, no satisfactory definition of “‘ hardness” 
— _— we _ = steal he 7 cna lis available. At all events, it should be remembered 
a slowl b = ¢ prot: ane “hel oy canal that hardness is not merely a matter of the cohesion of 
dispensed with Subsequent quenching Seng entirely! the smallest particles, but that the slip mechanism 


‘The theoretical explanation of the phenomena| of the crystals also plays an important a «ie 
involved in nitrogen hardening at first offered con- | According to the slip interference, theory of the 
siderable difficulty, the more so as, at that time, even | hardening of metals, a considerable increase in hardness 
the mechanism of case-hardening by carburisation | must _be anticipated in cases in which numerous 
vas still imperfectly understood. - With the growing | nclusions are present in a state of critical dispersion. 
practical importance of nitrogen hardening, however, Conversely, the theory would receive material support 
workers of various nationalities have engaged very|if the maximum hardening effect were observed to 
actively in theoretical investigations. Thanks to their | OCCU 1M cases in which particularly heavy slip inter- 
Tesearches, we possess to-day a fairly clear conception | ference was to be expected. Additional support 
of the theory of the nitrogen-hardening process. Of would be forthcoming if any agglomeration of inclusions 
late years, workers in this field have been materially |could be shown to result in a decrease in hardness. 
sided by the development of the X-ray methods of As regards steel, it is interesting to note that in the 
investigation in metallurgical research, by the refine- | Present state of our knowledge all instances of intensive 
ment of hardness testing methods due to the invention hardening are held to be entirely in harmony with the 
of the Vickers and the Firth testing machines, and above theoretical postulates; we refer to quench 
by recent advances in the knowledge of the precipita- | hardening of carbon steel, precipitation hardening of 
tion-hardening phenomena occurring in ferrous and | Steels alloyed with copper, titanium, beryllium, &c., 
non-ferrous metals. and nitrogen case-hardening. 

Though the action of nitrogen on pure iron, at tow | In the case of nitrogen case-hardening, the high 
temperatures, causes increased hardness, the increase | degree of hardness obtained is caused by slip inter- 
‘snot so marked as to be of importance technically. If, ference due to the nitrides that are formed in large 
however, the iron be alloyed in suitable proportions | quantities by the reaction of the active nitrogen with 
With certain other elements, such as chromium,| the alloying elements in the steel (see Fig. 13, on 
sluminium, titanium, molybdenum, and others, the | page 588). This has been confirmed experimentally by 
action of active nitrogen on the steel heated to a| Meyer and Hobrock.* Broadly speaking, it is in close 
suitable low temperature will impart an extraordinarily | accordance with the many characteristic phenomena 
high surface hardness which far exceeds the degree of | observed in nitrogen hardening, and is capable of 
hardness obtainable by quenching carbon steel (see | rendering valuable service, if only as a working hypo- 
g. 2), | thesis. A few examples will serve to substantiate 

With a view to gaining a closer insight into the | this. j : ’ ; 
uature of this hardening effect, some tentative experi-| The hypothesis satisfactorily explains, for instance, 
ments were first carried out, bearing upon the formation | the difference in hardness obtained in nitriding plain 
and decomposition of the nitrides of such elements as | carbon steels, on the one hand, and suitable alloy steels 
influence the behaviour of nitriding steel under the | on the other (Figs. 15 and 16, page 588). In the former 


— 





the absorption of nitrogen results in the formation” of 
soluble nitrides, which, on the steel being cooled slowly, 
separate in the form of very large nitride needles and 
interfere but slightly with the crystal slip mechanism. 
In suitable alloy steels, on the contrary, the nitrides 
formed are in a state of critical dispersion and firmly 
fixed, and so set up very considerable slip interference, 
The hypothesis also furnishes a simple explanation of 
the curious fact that the hardness of nitrided special 
alloy steels does not decrease materially on tempering 
at temperatures not exceeding about 500 deg. C. As 
the nitrides that are effective in producing hardness are 
stable bodies which are insoluble or only slightly 
soluble in iron and are large in comparison with the 
lattice dimensions, agglomeration due to migration can 
only take place with extreme difficulty. Softening of 
the nitrided special alloy steels can only occur, either 
when the mobility of the atoms within the space lattice 
has been increased by an increase in temperature to 
such an extent that agglomeration of the nitrides can 
take place, or when conditions are reached at which 
decomposition of the nitrides sets in. The last- 
mentioned phenomenon can be observed, for example, 
when nitrided chromium-aluminium steel is immersed 
in a clear salt bath having a temperature of about 
900 deg. C.; an evolution of gas occurs, which causes 
a decrease in hardness and points to the decomposition 
of the chromium nitrides. 

Whereas the fine dispersion of the nitrides, with its 
powerful hardening effect, cannot be modified by 
tempering, the formation of coarser, agglomerated 
nitrides appears to occur when the nitriding process is 
commenced at too high a temperature—say, above 
600 deg. C. for ordinary low-alloy nitriding steels. This 
agglomeration weakens the hardening effect. In con- 
sequence of the insolubility of the nitrides, already 
referred to, this defect cannot be subsequently reme- 
died, so that an article which has been nitrided at an 
excessive temperature is definitively spoilt as regards 
the hardness of the surface layer. If, however, the 
nitriding be first carried out at a low temperature, with 
the result that the particles of nitride are for the greater 
part fixed in a state of fine dispersion, the temperature 
may subsequently be increased to beyond the eutectoid 
range without essential injury to the steel, as the 
agglomeration of the nitride particles has then become 
much more difficult (two-stage nitriding).* 

The maximum hardness attainable at first increases 
with increasing content of any active alloying element. 
Fig. 16 shows the influence of increasing the aluminium 
content on the hardness of the nitrided case of heat- 
treated aluminium steels. There exists, however, an 
optimum content, presumably because, in the case of 
very high contents of alloying elements, the large 
quantity of nitrides produced sensibly reduces the 
cohesion of the matrix, so that no further increase in 
hardness due to slip interference can take place. The 
optimum content varies with the nature of the alloying 
elements used. In the case of a steel alloyed with 
chromium and aluminium, it lies in the neighbourhood 
of 3 per cent. of chromium plus aluminium. 

The maximum hardening effect in nitriding would 
be obtained if the whole of the nitrogen absorbed were 
combined with the alloying elements, without leaving 
an excess of nitrogen. In practice, however, there is 
usually an excess of nitrogen (Fig. 13). This accounts 
for the fact that for alloy steels, as for plain carbon 
steels, the eutectoid temperature of 590 deg. C. retains 
its importance in the nitriding process, though this 
temperature limit may be more or less affected by the 
addition of alloying elements. 

The mechanism of the nitriding process differs funda- 
mentally from that of case-hardening by carburisation. 
Whereas, in the latter process, the carbon is soluble in 
the ground-mass and therefore capable of gradually 
penetrating from the outer to the inner layers according 
to the laws of diffusion, the stable insoluble combina- 
tion of the nitrogen with the alloying elements of the 
iron renders such penetration impossible. As the 
nitriding process progresses, the absorbed atoms of 
active nitrogen are forced to penetrate an already 

saturated layer of continuously increasing thickness. 

The nitride of iron temporarily formed can indeed act 

as an intermediate nitrogen carrier, but the fact that 

the nitriding action does not penetrate very deeply 

into alloy steels, even when subjected to the process for 

a considerable length of time, goes to prove that the 

constrained state induced by the fixed nitrides of the 

alloying elements offers a very strong resistance to the 

further penetration of the active nitrogen through the 

agency of the iron nitride. 

Various attempts have been made to devise a method 

by which the penetration of the nitrogen into alloy 

steels might be accelerated. Mahoux{ has recently 

endeavoured to assist the diffusion of nitrogen by means 

of high-frequency vibrations; similar investigations 

had already been carried out by the present author 





* R. Sergeson, Trans. Am. Soc. for Steel Treating, 
vol, xvi, page 145 (1929). 





* Archiv fiir das Eisenhiittenwesen, vol. iv, page 251 
(1930-31). 


i. Paper read before the Iron and Steel Institute, on 
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quite a number of years ago, but in neither case were 
the experiments successful. A perceptible accelera- 
tion of the very first stage of the nitriding process may, 
perhaps, be brought about in this fashion. 
purpose of producing a nitrided case of greater depth, 
the simultaneous application of such vibrations appears 
to offer no advantage. The acceleration of the nitrid- 
ing of alloy steels has also been attempted by increasing 
the pressure, and some success in this direction has been 
claimed, but experiments, in which the partial pressure 
of[the ammonia gas was increased to about 15 atmos- 
pheres, failed to reveal any marked acceleration due to 
the higher pressure. The acceleration of the nitriding 
process by increasing the temperature has also been 
attempted, but it was found that the use of a high 
temperature, as already stated, results in inadequate 
hardness owing to the agglomeration of the nitrides. 
High-temperature nitriding also tends to develop 
cracks, an occurrence that has never been observed 


when the process is carried out at a low temperature. 


THE NITROGEN CONTENT OF 
CHROMIUM-ALUMINIUM 
STEEL AFTER NITRIDING FOR 
4 DAYS. 


Fig.13. 
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A practical method of accelerating the process appears 
to be available, for certain purposes, in the two-stage 
nitriding process, referred to earlier in this paper. 


Lastly, the attempt has been made to accelerate the | 


nitriding process by means of additions to the ammonia 
gas. Here a certain effect is noticeable, particularly 
in the case of high-alloy steels. The nature of the 
acceleration obtained in this manner has not yet been 
elucidated with certainty. Endeavours to accelerate 
the nitriding process by packing the parts to be treated 
in metallic nitrides were, to a certain extent, successful. 
As nitrided steels to-day have to meet highly diversi- 
fied requirements, it has become necessary to develop 
-Analyses of Nitriding Steels. 
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Taste II. 


Cr Mo. Other Elements 


Per cent. Per cent. Per cent. Per cent. Per cent. 
25 1-3 0-98 _ 
“26 1:3 0-9 With high P 
and 8 con- 
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Taste III.—-T'ensile Properties of Heat-Treated Nitriding 
Steels 
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of Area 
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several types of nitriding steel. First in importance 
come those alloyed with chromium and aluminium. 
A slight addition of molybdenum to these steels gives 
a marked improvement in the facility of heat-treating 
large sections, in the machinability, and in the tough- 
ness of the nitrided case. Chromium-aluminium and 
chromium-aluminium-molybdenum steels take a parti- 
cularly hard case and, at the same time, possess excellent 
mechanical properties, which, as a rule, are at least as 
good as those of chromium-nickel steels of the highest 
grade. Occacfonally, other alloying elements, such as 


titanium or vanadium, are added. Tables II. and IIT. | 
give some characteristics of proved types of nitriding | 


For the | 


steels. Prior to nitriding, the steels are generally heat- 
treated, in order to obtain a regular distribution of the 
carbon, as local precipitation of the alloy carbides 
would make the ground-mass locally poor in effective 
alloying elements and so impair the quality of the 
hardened case. The highest hardness yet attained 
with nitriding steels is 1300 Firth. 

The nitriding of special alloy steels imparts to the 
surface layer a certain degree of corrosion resistance, 
affording adequate protection in a great number of 
applications—for example, against steam. The corro- 
sion resistance of the nitrided surface, in conjunction 
with its great hardness, which latter is, moreover, 
retained when the part is reheated, has, of late years, 
led to extensive successful applications of nitrided steel 
in the manufacture of valves and other fittings for use 
with superheated steam. 

It is sometimes desirable to have a comparatively 
soft steel in order that the parts may be more easily 
machined prior to nitriding, while the finished articles 
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are to have a very hard core. This requirement is met 

by some types of precipitation-hardening nitriding 

steels recently developed. The analysis of one of these 

steels is— 

Per cent. 
0-1 


Per cent. 
9.9% 


Nickel 
Aluminium 
Titanium 


Carbon 

Silicon 2-55 0-5 

Manganese 1-4 3-9 
Fig. 19 represents the hardness-depth curve of this 
steel before and after nitriding for four days at 500 
deg. C. It will be seen that during the nitriding process 
the hardness of the core has increased from 255 units 
to 575 units, due to precipitation hardening. This 
process, only recently developed, should prove to be 
of value where nitrided parts are required to withstand 
high surface pressures. It should be noted, however, 
that the notched-bar impact strength of steels is con- 
siderably reduced by precipitation hardening. 

Very interesting experiments have lately been under- 
taken with a view to determining the endurance pro- 
perties of nitrided steel under alternating bending 
stress. From publications by Hengstenberg and 
Mailander,* it appears that when nitrided specimens 





* Zeit. des V.D.I., vol. \xxiv, page 1126 (1930). 


are subjected to alternating stress, the fractures, owing 
to the high tensile strength of the surface layer, do not 
start as usual from the exterior, but in the materia] 
underlying the nitrided case. Fig. 9, on page 597, 
shows a fractured nitrided fatigue specimen from 4 
rotary bend test. The fracture commences below the 
nitrided case. It follows that slight irregularities and 
injuries of the surface layer, such as can hardly be 
avoided during the machining of some parts, are 
innocuous in the case of nitrided parts subjected to 
alternating stress, whereas they constitute a definite 
source of danger in similar parts that are not case. 
hardened. Since the nitrided surface also exhibits a 
certain degree of corrosion resistance, nitrided parts 
are further effectively safeguarded against destruction 
by corrosion fatigue in various corrosive media, as 
has been proved experimentally by Mailander, and by 
Fuller.* : 

Having regard to the high fatigue limit of nitrided 
steel, to its indifference to notch effect and to its 
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| immunity from corrosion fatigue, it would appear 
| advisable to consider its application to the production 
of piston rods for double-acting two-stroke Diesel 
| engines, as these parts, being exposed to all these 
| influences to a considerable degree, are liable to fail 
| when made of steels of the current type. This sugges- 
| tion should prove of particular interest to designers of 
marine Diesel engines, where light weight combined 
with maximum strength is specially required. As the 
| nitriding steels possess physical properties similar to 
| those of the steels currently used for Diesel-engine 
- ° Pits , 
| piston rods, the adoption of nitrogen case-hardening 
| in this field of production would ensure enhanced 
reliability in operation, without involving the slightest 
risk. 

In conclusion, it may be mentioned that the extension 
| of nitrogen case-hardening to suitably alloyed cast-iron 
has of late led to very interesting results, particularly 
|in the case of cylinder liners for internal-combustion 
| engines. In the eleven years that have elapsed since its 
first inception, the nitrogen case-hardening process has 
|made extremely rapid strides, and further develop- 
ments are in progress. 


British STANDARD SPECIFICATION FOR BLAcK BOoLTs 
AND Nuts.—It will be recalled that British Standard 
Specification No. 28, for nuts, bolt-heads, and spanners, 
was withdrawn in 1924 in consequence of the publication 
of Specifications Nos. 190 and 192, dealing with bright 
bolts and nuts, and spanners. The demand for a British 

| Standard for black bolts and nuts, subsequent to the with- 
drawal of Specification No. 28, led the British Standards 
Institution to issue, separately, the table of dimensions 
for black bolts and nuts, published prior to Specification 
No. 28. It has been felt, however, that, for an engineer- 
ing commodity of such general use as black bolts and 
nuts, a definite specification was necessary, and this need 
| has been met by the publication, by the Institution, of 
| Specification No. 28/1932 for black bolts and nuts, studs, 
| lock nuts, and washers. The Specification provides for 
| bolts of diameters from } in. up to 6 in., and gives the 
| dimensions for the heads, locknuts and washers, and the 
| length of the screwed portion. Tolerances on the width 
| across flats and on the thickness of the heads and nuts 
|arealsogiven. Copies of the specification are obtainable 
| from the Publications Department of the Institution, 25, 
| Victoria-street, London, 8.W.1, price 2s. 2d., post free. 


t Trans. Am. Soc. for Steel Treating, vol. xx, page 97 
(1931). 
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THE STANDARDISATION O F | purity of a weld metal have little effect on its 


TECHNIQUE IN 
WELDING. 
By A. Ramsay Moon, B.A., B.C.E., M.I.Struct.E., 
A.M.I.E.Aust. 


AttHoueH the use of metallic arc welding is 
increasing and in certain industries, notably in the 
building of large electrical machines, has already 
become part of the standard constructional process 
with entirely satisfactory results, it is still regarded 
with the greatest suspicion in the field of general 
and structural engineering. When no other process 
will give the desired result, or where failure would 
not be serious, it is tolerated, but even for such 
a simple structure as a steel mill building it is 
altogether forbidden. If the hesitation to use the 
process were due to an honest conservatism, and 
if, where welding is permitted, the highest standards 
of workmanship were insisted on, the plea of safety 
might justify this tardiness. But the average 
standard of work is by no means high, and the 
great variation between the best and the average 
appears to bear no relation to the importance of 
the structure. The fact that much of the work 
done is accepted at all indicates a lack of apprecia- 
tion of the possibilities of welding on the part of 
those responsible. For electric welding, properly 
controlled, gives results which are at least as 
consistent as those obtained by any other method, 
and there is no more justification for the acceptance 
of a lower standard of accuracy than there would 
be in the case of riveted or cast work. 

This slow progress in the use of welding is mainly 
due to the lack of any recognised standards of 
quality, workmanship and performance. Such 
standards must therefore be set up, if the process is to 
be developed along sound lines. Any code of regula- 
tions must embrace three main factors: Stan- 
dardisation of welding materials and the adoption 
of a simple and rational series of tests for deter- 
mining the suitability of an electrode for the class 
of work on hand; the control of the quality of 
the weld by laying down a definite procedure for 
the welding operation; and the formulation of 
rules of design, adapted to the special nature of the 
welded joint. The publication of a draft code of 
regulations dealing with metallic arc welding in 
steel structures by the Standards Association of 
Australia, as an appendix to the S.A.A. Code for 
Steel-framed Structures, is therefore opportune, 
and indicates that the experience gained in the 
fabrication of a considerable number of large 
structures in that country has brought about a 
realisation of the need for controlling the welding 
process. 

During the past couple of years such a multi- 
plicity of manufacturers of electrodes have sprung 
up, turning out good, bad or indifferent products, 
that the purchaser is completely bewildered, and 
finds it very difficult to decide from a range varying 
in price from 601. to 2501. per ton what is the 
correct or most suitable material. In the majority 
of cases, of course, he tends almost automatically 
to use the cheapest, without proper regard to the 
true quality of the finished product. Some standard 
of reference is therefore urgently required, if the 
general average of quality is not to be seriously 
reduced. The tests for the quality of the weld 
metal proposed in the Australian draft are simple, 
but are more precise than those generally in use. 
The quality of the electrode is established from 
tests, which determine the physical properties of 
the weld metal itself i.e. its the tensile strength, 
elongation, and the Izod impact value. The tensile 
strength and elongation are found from specimens 
built up entirely of deposited metal, and the elec- 
trode is considered suitable if two out of three 
specimens give an elongation of 12 per cent. or 
more with a tensile strength of 24 tons per square 
inch. The Izod test is carried out on a standard 
10-mm. Izod test-piece prepared from butt-welded 
}-in. plate, the 2-mm. notch being cut in the wide 
side of the weld. Five specimens are prepared 
from one weld, and a majority of the specimens 
must require a blow of at least 25 ft.-Ib. for fracture. 
This is probably the first time that an Izod impact 


METALLIC ARC tensile strength as measured over a butt weld, 


and so far no accurate and satisfactory method of 
measuring elongation of weld metals has yet been 
devised, but the impact strength of such metals is 
readily determined and, as it is affected by compara- 
tively small differences in the quality and composi- 
tion, it can be used to differentiate between specimens 
of different qualities with some degree of definiteness. 
A tensile test of a butt weld in g-in. plate is also 
made in order to determine the “ weldability ” of 
the electrode, a strength of at least 25 tons per 
square inch being demanded. 


Fig.1. INFLUENCE OF SIZE OF RUN ON THE 
PHYSICAL PROPERTIES OF WELD METAL. 
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Fig.2. INFLUENCE OF PLATE THICKNESS ON THE 
IMPACT STRENGTH (\Z00) OF WELD METAL. 
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Fig. 3. INFLUENCE OF THE WELDING CURRENT 
g ON PHYSICAL PROPERTIES 
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These properties are such that they can only 
be obtained from a good covered electrode deposited 
under carefully controlled conditions. The tests 
are simple and effective, and can be carried out 
fairly cheaply, but they are very searching, and 
it is doubtful whether more than a small percentage 
of the work being done at the present time would 
satisfy them. 

The inclusion of rules on welding procedure is, 
perhaps, the most significant feature of the draft 
regulations. It is not sufficiently realised that the 
quality of a weld may be more dependent on the 
workmanship than on the quality of the electrode. 
Considerable disservice has been done to the welding 
industry by electrode manufacturers, who have 
over-emphasised the influence of the electrode on 





the quality of the weld. For, while it is a vital 


test has been included in a test for weld metals, | factor, it is only one of several. To suggest that 
and it represents a real advance. 


The quality and | the use of a certain welding material will ensure 





sound welds is therefore definitely misleading. 
While it is not possible to produce good welds with 
a poor electrode, it is quite possible to produce 
thoroughly bad welds with any electrode, and the 
general methods of welding in many shops are such 
as almost to nullify the benefits of the electrode 
covering. The work will therefore be improved, 
not so much by increasing the quality of electrodes 
as by adopting correct and uniform methods of 
operation. 

The physical properties of any steel depend on 
three factors, namely, its chemical composition, the 
rolling operations, and the subsequent heat treat- 
ment. As electric weld metal is steel it must be sub- 
ject to the same influences, and any procedure devised 
to control the quality of the electric weld must recog- 
nise and control these primary factors. The composi- 
tion of the weld is determined first of all by the 
welding material used. With 100 different elec- 
trodes 100 grades of weld metal are possible, but 
the nature of each electrode places a definite limit 
on the possible quality of weld that can be achieved. 
The degree to which that limit is approached depends 
on two other governing factors, viz., the physical 
treatment of the weld and the heat conditions to 
which the weld metal is subjected during and 
subsequent to its deposition. It is, obviously, 
impossible to submit a metallic arc weld to rolling 
or hot working, except as a subsequent operation, 
for the metal is at different temperatures along the 
length of the weld, and is generally below working 
temperature within a few seconds of deposition. 
Any attempt at such treatment is therefore 
generally definitely harmful. The quality of the 
weld metal from a given electrode is mainly affected 
by the heat conditions under which it is deposited, 
and the factors, which determine these conditions, 
are the sectional area of metal deposited in one 
run, the mass of parent metal adjacent to the weld, 
the size of electrode, and the welding current. 
Written in this order due prominence is given to 
the vital factors of the mass of the molten weld 
metal and the mass of cold metal surrounding it 
and capable of drawing away the heat. The size of 
the electrode and the welding current are contribu- 
tory factors, but have less direct influence on the 
quality of the weld. 

The influence of these four factors may be gauged 
from the accompanying curves, which have been 
prepared from the results of a series of tests described 
in a paper on “The Control of Quality in Electri- 
cally Welded Structures,” read before the Institue 
tion of Engineers, Australia.* Fig. 1 shows the 
variation in the physical properties of the weld 
metal with the variation in the size of the deposit. 
Fig. 2 shows the variation in the Izod impact 
value of the weld metal in butt welds made on 
different thicknesses of plate, and indicates the 
influence of the mass of the weld metal adjacent to 
the arc. Fig. 3 shows the variation in the physical 
properties of the weld metal with a variation in the 
welding current. The tests were carried out with a 
covered electrode of high quality, and confirmatory 
tests were made with various brands of covered 
electrode. 

The variations in the physical properties of the 
welds deposited under the various conditions are of 
such magnitude that it is essential that some 
method of controlling the quality should be de- 
vised, and that the differences should be kept in 
mind both in determining the permissible working 
stresses and in designing the work. Table I gives 
the physical properties of weld metal from a high- 
grade covered electrode laid down under correct 
and incorrect conditions, respectively. The pro- 
perties of a weld metal made under correct heat 
conditions are not quite as good as, though they 
are comparable with, those of mild-steel plate. 
Under incorrect heat conditions, however, there is 
a considerable difference in all the properties except 
the tensile strength and yield point. With welds 
of such different physical properties as, for instance, 
one of 40 ft.-Ib. impact value and one of 5 ft.-Ib. 
impact value it is unreasonable to use the same 
factor of safety. Comparing the figures given, it 
may be said that if a factor of safety of four be 
adopted for mild steel, a factor of safety of five is 
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reasonable for weld metal properly laid down 
under correct heat conditions. For a weld metal 
laid down under wrong heat conditions and having 
only about 5 per cent. elongation and an impact 
value of 5 ft.-lb. a factor of safety of seven 
is probably necessary. If the conclusion is that 
the factor of safety for the incorrectly made weld 
should be seven, as against five for the correctly 
made weld, it is undoubtedly economical to take 
the necessary trouble to control the heat conditions 
and to make the weld correctly. 


Taste I.—Comparison of Properties of Weld Metal 
and Mild Stel, 
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In view of the variation in the physical properties 
of the weld metal deposited under different condi- 
tions, it is necessary either to determine the 
properties under each different set of conditions 
likely to be encountered and to apply the appro- 
priate working stresses accordingly, or to standardise 
the conditions in order to secure uniform physical 
properties and to use one working stress throughout. 
[t is, obviously, impossible to determine the physical 
properties accurately for an infinite variety of 
conditions, but it is comparatively simple to stan- 
dardise the conditions so as to get a reasonable 
uniformity of quality throughout. To obtain some 
degree of uniformity it is necessary to establish 
relationships between the size of the run, the size of 
the electrode, and the welding current, which will 
give the desired physical properties in the weld 
in different thicknesses of plate. In the Austra- 
lian draft code this relationship has been established 
by the following regulations : 

**(1) No. 10 gauge electrodes shall be used in such 
& manner as to deposit in one run a fillet of sectional 
area not greater than ,j},, sq. in. (0-022 sq. in.), 
and No. 8 gauge electrodes shall be used in such 
& manner as to deposit in one run a fillet of sectional 
area not greater than ,;}j5 8q. in. (0-037 sq. in.).” 
In effect, the length of weld to be obtained from 
vach electrode, whether No. 10 or No. 8 gauge, 
must be not less than 7 in. 

**(2) No electrode larger than No. 8 S.W.G. shall 
be used. No electrode larger than No. 10 8.W.G. 
shall be used, unless the area of section of plate 
metal within | in. of the are and capable of drawing 
heat from the are is in excess of 1 sq. in. No 
electrode larger than No. 12 8.W.G. shall be used 
unless the area of section of the plate metal within 
1 in. of the are and capable of drawing heat from 
the arc is in excess of sq. in. (0-35 sq. in.).” 
That is, No. 10 gauge electrodes may be used for 
butt welds on plates %-in. thick and over or for 
lap welds on piates }-in. thick or over, and No. 8 
gauge electrodes may be used for butt welds on 
plates $ in. thick or over, and for lap welds on plates 
# in. thick or over. 

The advantage of specifying the size of a weld 
by the number of inches to be obtained from each 
electrode 18 in. long is so great that this method 
has now been widely adopted, and lends itself 
readily to the contre l of the size of the weld deposit. 
[t ensures the depos tion of a known mass of metal 
and is independent of the operator's opinion as to 
what constitutes a fillet of a given size. This 
method of specification has been adopted in the 
Australian specification with very satisfactory re- 
sults, the appropriate regulation being as follows : 

“The size of a fillet weld shall be specified as 
under : 

(1) In the case of a fillet composed of a single 
run of weld metal, by the gauge number of 
the electrode followed by the length of fillet 
laid down per 16} in. of electrode, the full 
length of the electrode before use being 
18 in. 


ENGIN 


G. 


(2) “ In the case of a fillet composed of more than | 
one run of weld metal, by the number of | 


separate runs of weld metal laid down, each 
separate run being specified in accordance 
with (1) above, and/or by the linear dimen- 
sions of the surfaces of the fillet in contact 
with the parent metal. 

“* Working stresses in fillet welds :— 

““(1) The sizes of fillet welds and the maximum 
allowable working stresses for general struc- 
tural purposes shall be as set out in the 
following table” (see Table II below). 


It will be observed that irrespective of the sizes | 
|series of tests on fillet 


of welds, there is only one size of run for each 
electrode, and only one length of run per electrode 
of whatever gauge. This results in considerable 
simplification of the welding technique, and for 
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|control of the operator all the time. 
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weld made by depositing the electrode in a length 
of about 7 in. fulfils these requirements. This run 
is at least as easy as any other weld to make, and 
is of such size that the weld metal is fully under th: 
With this 


size of run it is difficult to conceal bad work. With 


| large runs it is possible to wash over and cover up 
| a slag inclusion, but with the small run made without 


“weaving” the electrode it is difficult to concea| 
a fault. 


It seems reasonable to suppose that there is one 


jlength of run for each electrode which is more 


economical than any other. The results of a 
welds in which the 
length of run per electrode was varied,* show, as 


| indicated in Fig. 4, that the strength of the fillet 
|does not increase in proportion to the volunx 
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Fie. 6. 
various reasons, also results in a marked decrease in 
the cost of work and an increase in the ease of super- 
vision. In deciding on the size of run to adopt as a 
standard, it is necessary to choose, first of all, the 
t very easy weld and one which it 


easiest or, at least, 


TABLE 


Safe Load per Linear 
Inch of Fillet in Tons 


Gauge of 
Electrode and 
Length of Run 
per Electrode 


Linear 
Dimensions 
of Contact 

Surfaces 


End Welds Side Welds 
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is possible to make in all welding positions. Secondly, 
the run should be of such size and nature as to 
facilitate supervision and ensure the mechanical 
soundness of the joint. Thirdly, the size of the 
run should be such as will give as good metal as 
| possible consistent with reasonable economy. The 
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or linear dimensions of the fillet and that, within 
limits, the smaller the deposit the greater the 
strength/volume ratio of weld. Although the 
10/10 weld has only one-half the volume of the 
10/5 weld, it has four-fifths its strength. In a 
45-deg. mitre fillet weld the strength of the weld is 
proportional to its throat thickness—that is, to the 
depth of the weld along the bisector of the right 
angle. This depth depends in great measure on the 
depth of the penetration below the corner, and it 1s 
found that, for a certain size of weld, not only is 
there no penetration into the corner, but that a 
definite line of slag is left between the corner and 
the weld, and that a considerable increase in the 
mass of metal deposited makes a very small increas 
in the strength of the weld. If a cut section of the 
weld is examined, it is seen that, in spite of the 
difference in the mass of the welds, there is littl 
difference in the throat thickness, owing to the lack 
of penetration in the larger weld. The 10/7 weld is 

* “The Strength of Electric Arc Welds in Structura! 
Steel.” R. R. Blackwood, Bulletin No. 1, School 
Engineering, University of Melbourne. 
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about the largest run which can be made (for this 
gauge of electrode) if proper penetration is to be 


ensured. 

The difference in the degree of penetration in the 
corner is caused by the different method of making 
the welds. In the 10/7 weld the weld metal is 
directed into the corner with a short steady are, 
with a minimum of side movement. The travel of 
the electrode is so rapid that the main force of the 
are is directed on to the plate and penetrates well 
into the corner. In a 10/5 weld the electrode is 
moved from side to side, fusing each face separately 
and spreading the metal sideways in order to 
deposit it in the required length, and the slag is 
enabled to run forward and prevent the arc from 
fusing the metal in the corner. It may be noted 
that in making the 10/7 weld, the arc is played 
directly on the plate and most of its energy is 
absorbed in melting the latter. In the 10/5 weld, 
on the other hand, the arc is directed partly on the 
plate and partly on the pool of already molten 
metal. 
only doing no useful work, but is definitely harmful 
in that it overheats the metal and induces rapid 
oxidation. 

In designing steel structures, it will be found that 
if the sections do not exceed § in. in thickness it is 
seldom necessary to use any weld larger than 10/7. 
The strength of a fillet weld varies approximately as 
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Any energy expended in this pool is not | 
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closest attention at all times, but moving the 
(electrode tip forward in a straight line without 
weaving enables it to be varied through a fairly 
wide range without serious ill-effect on the resultant 
}weld. For sound work the current used must 
|be varied to suit the thickness of the sections 
being welded, for the greater the mass the more 





| energy is required to bring it to fusion temperature. 


The current must be sufficient to effect adequate 
fusion of the plate, but it must not be so great 
as to heat the wire in the electrode to redness before 
it reaches the arc or to cause spluttering of the 
metal. To ensure rapidity it is desirable that the 
current should be as large as possible, but a large 
current is only permissible if the greater part of the 
heat from the are is absorbed by the plate itself. 
If a high-current arc is played on the pool of molten 
metal, very brittle metal results. The speed of 
melting should only be increased by raising the 
current to the extent that the quality of the weld 
is not reduced. 

From both the points of view of operation and 


supervision the adoption of a uniform size of weld | 


would appear to be wholly desirable. The welder 
finds his work much simplified, as he has only to 
make one size of run under all conditions, and he 
becomes accustomed to making that size of weld. 
He also becomes accustomed to the uniform rate of 
travel, and quickly becomes adept at depositing 


the line ar dimensions of its section, but the cost | the metal in the required length. He has no doubt 
Varies as the square of those dimensions. It is,|as to whether he is obtaining proper penetration, 


therefore, economical to use the longest weld of the | because the arc is played directly on the plate and | 


smallest size practicable. For example, the 10/7 | the fusion of the metal can be clearly seen. From 
weld as an end weld has an ultimate strength of|the point of view of supervision the small run of 
4 tons per linear inch, whereas a fillet of three | metal is of great advantage, for with it bad work 
10/7 rans has a strength of 6-5 tons per linear inch. | shows up at once. If there is lack of penetration, 
For a 12-in. ran of 10/7 weld in single fillet a total it is obvious. If a long arc is drawn, it is indicated 


strength of 48 tons is therefore obtained, whereas | by the shape of the bead on account of the increased 
|tion and amplification as precise information 


in . triple fillet (i.e., 4 in. of 3-10/7) the strength | fluidity of the metal. Too much current is almost 
s 26 tons. 


The welding current is a matter demanding the | made up of a number of runs, a satisfactory appear- 


‘certain to cause undercutting. In a large weld | 
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ance is possible only if the welding throughout has 

been fairly even. The possibility of covering bad 
work is greatly reduced. The exterior of a large 
weld, showing a number of narrow parallel beads, 
indicates the way in which the weld has been 
made, and is preferable to the method of finishing 
with a wide skim weld which, made with high 
current and a long arc, must from its very nature 
be seriously oxidised. Metal deposited in this way 
possesses high initial stresses and is quite unsuitable 
for the outside fibres of a joint, since the brittle 
metal tends to develop minute surface fractures, 
which may act as leading cracks and extend into 
the body of the weld. 

The third factor to be considered in any regula- 
| tions for the control of welded work is the necessity 
for the development of rules of design adapted to 
the special nature of the joint. Investigations into 
|this question are at present in progress, but the 
| subject is wide and complicated, and an all-embrac- 
ing pronouncement from an authoritative body 
|cannot be expected for some years. That such an 
investigation should be as yet incomplete should 
not, however, be permitted to retard the use of the 
process on work where its suitability is assured. The 
most advantageous field for welding is in light struc- 
tures such as roof trusses, building frames, and short 
span bridges. There are one or two matters on which 
additional information is necessary: Firstly, the 
relative fixity of the welded joint, with the conse- 
quent introduction of secondary stresses; and 
secondly, the uneven distribution of the stress in the 
weld and in the plate metal itself with certain types 
of joint. These are real difficulties, but the engi- 
neer skilled in the design of welded work recognises 
them as such and endeavours to avoid the use of 
joints in which the stresses are indeterminate. 

The Australian draft rules may require modifica- 


becomes available, but they are already sufficient 
to provide a basis of design which is at once simple, 
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practical, and conservative. 
quoted hereunder. 

‘* Working Stresses.—_Where the figures of Clause 
7 (Table IT above) are not directly applicable, the 
stresses on the welds shall be calculated on the 
following assumptions : 

‘*(1) The critical section of any weld shall be 
taken as the longitudinal section containing the 
throat. Its area is throat multiplied by length, 
and its section modulus is throat multiplied by the 
square of the length and divided by six. 

**(2) In case the resultant applied force is a 
central force without bending or torsion, the critical 
unit stress shall be either direct stress or shear and 
shall be determined as follows : 

(a) Butt weld under direct force : Critical stress 
is direct (tension or compression) and is equal to 
total force divided by critical area. 

(5) Butt or fillet welds transmitting longitudinal 
shear: Critical stress is shear and is equal to total 
shear divided by critical area. 

(c) Butt weld under direct force and longitudinal 
shear: Critical stress is either unit shear equal 
to total shear divided by critical area or unit 
resultant stress, equal to total oblique force divided 
by critical area and arbitrarily considered as direct 
stress ; the critical stress is whichever one of these 
two unit stresses requires the larger section. 

‘“*(3) In case the applied force resolves into a 
central force plus bending or torsion, the extreme 
fibre stress due to bending and the extreme shear 
due to torsion at each end of the critical section 
shall be determined by dividing each moment by 
the section modulus of the critical section; the 
maximum direct stress or shear thus determined 
shall be combined with the unit stresses due to the 
central force per paragraph (2c), the latter being 
considered uniformly distributed. The critical 
stress shall then be either the maximum combined 
shear or the maximum combined unit resultant 
stress, which shall be arbitrarily considered direct 
stress.” 
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‘* Design.—{1) Where possible, joints shall be so 
designed that the stresses on the welds may be 
resolved into forms on which information on the 
strength of welds is obtainable, i.e., butt welds in 
direct tension or compression and fillet welds in 
end shear or side shear. 

Where stresses cannot be resolved into such forms, 
the Authority may require such full-size or other 
tests to be carried out as he may consider necessary 
to prove the strength of the joint. 

‘* (2) Fillet welds at joints shall be arranged in such 
a manner as to prevent occurrence of bending 


moments or twisting moments in individual welds | 


about their longitudinal axes. 


‘*(3) Where a member carrying direct stresses is | 


joined to another member, the centres of gravity 
of the welded seams shall lie on the centre of gravity 
of the members. 

‘*(4) Where two members are joined through a 


line of weld in such a manner that the line of weld | 


transmits stresses to parts of the members of 
varying stiffness, then the more flexible parts of the 
members shall be suitably stiffened along the line 


of the weld in such a manner that the stress may | 


be transmitted from the flexible part through the 
stiffening pieces to the rigid part of the member. 

(5) Where a member is cut to permit inter- 
penetration of another member the cut shall, 
where possible, be made in a portion subjected to 
compressive stress only. The cut portions of the 
member shall be welded together in accordance with 
paragraph 2. Where the cut is made in a portion 
subjected to tensile stress, cover straps or other 
reinforcements shall be added of sufficient size to 
develop 50 per cent. of the strength in tension of 
the cut portion. 

*« (6) Where the butt welds are made with members 
under restraint, cover straps must be added suffi- 
cient to develop at least 50 per cent. of the strength 
of the section joined. 

(7) Floor beams may be made continuous by 
providing connections capable of resisting the full 
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negative moments at supports. Where there is any 
| longitudinal restraint of the members, connected 
|cover straps or other reinforcements of the joint 
| must be added sufficient to develop at least 50 per 
cent. of the strength of the flange in tension, or 
ithe beam may be made continuous by cutting 
|through the supporting member and locating the 
| joints in the beam at the points of contraflexure. 
|The cut portion of the supporting member shall 
| be welded in accordance with paragraph 2. 

| Where continuity of the floor-beams is not 
| required, the beams shall be freely supported by 
cleats or other means which will permit full deflec- 
‘tion of the beam, and welds shall be located so that 
secondary bending stresses in the beam and in the 
weld are a minimum. 

“ (8) In compression joints and column splices the 
welding shall be sufficient to transmit the full forces 
at the joint except where the ends of sections 
joined are milled to fit, in which case the welding 
may be designed to transmit not less than 50 per 
cent. of the longitudinal forces and the whol of 
any lateral forces. 

*«(9) Welds used for connecting the component 
parts of built-up members shall be proportioned 
| for any calculable stresses to be transmitted, but the 

clear distances between welds in line and between 
lines of welds shall not exceed the corresponding 
distances which would be permissible for rivets if 
used for the same purpose. 

(10) Connections for bracing members whose 
design is not determined by calculated stresses 
shall be adequate to develop the full strength of the 
member.” 

The possibility of saving by the use of the process 
may be judged by the following examples of work 
| which have recently been completed in the State of 
Victoria, where metallic-are welding has been used 
in the construction of quite large steel structures 

|for more than ten years. In a paper read before 
ithe Victorian Institute of Engineers, Mr. H. F 
| Grove, of the Metropolitan Gas Company, 
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Melbourne, described an industrial plant in whose 
construction the use of welding resulted in the 
reduction of the capital cost of the plant by 30 per 
cent. In place of conventional beam and column 
construction for carrying vats and tanks connected 
by piping, two square welded boxes, suitably 
divided, were borne on cylindrical columns, which 
themselves acted as pipes for the transference of 
the liquids and gases of the process. This company 
has now in use some 15,000 tons of arc-welded 
steel structures covering a wide range of industrial 
plant and buildings, including stationary and 
movable bridges, cranes, storage tanks, and gas- 
holders. The bulk of these structures have been 


APPARATUS FOR CORRELATING | A torsion test to destruction may be carried out : 
TORQUE, TIME, AND TWIST |(4) With constant angular velocity of straining ; 
DURING TESTS TO DESTRUCTION | (0) with constant torque-time rate ; (c) with vary- 
OF A DUCTILE MATERIAL. | ing torque-time and twist-time rates. All of these 


| have received some attention by the author and 
By C. E. Lararp, M.Inst.C.E., M.I-Mech.E. | research work is in progress. A fairly full account 

In investigating the behaviour of a ductile | has been given of a torsion test on a mild-steel 
material during viscous or plastic flow it is of con- | specimen 3-in. in diameter which was tested to de- 
siderable importance, from a practical as well as struction at constant angular velocity of straining.* 
from a purely physical point of view, to take into! Before testing a specimen with the machine and 
account the time variable as well as the co-variables | apparatus described later the author made a rough 
stress and strain. In the past, until compara-| calculation from his previous experiments and 
tively recently, the fortuitous stresses with the | records of the order of magnitudes of the maximum 
corresponding strains produced have almost in-| torque and the maximum angle of torsion to be 


in use from five to ten years. It may also be noted | variably been determined with the neglect of the| expected. He next decided what time intervals 
that the use of metallic are welding allowed the old| vital third variable—time. Most of the impor-|should be simultaneously marked on the torsion- 
wrought-iron Hawthorn Bridge, Melbourne, to be| tant researches with time as a factor have been | meter, the load or torque scale and the autographic 
reconstructed at a cost of 31,000/., thus obviating| made during the last ten years. Certain very|recorder. A stop clock with seconds intervals, 
the necessity for replacement at an estimated cost 
of 100,0007. The work involved increasing the area } 
of the chords of the four 150-ft. trusses and the Y 
eight 76-ft. trusses by 50 per cent., stiffening the 
web system, and installing an entirely new floor, 
as shown in Fig. 5. The work was carried out by 
the Victorian Railways Construction Branch, which 
has now built four small railway bridges and several 
road crossover bridges by welding. In addition, | 
200 railway bridges aggregating several miles in| 
length, have been strengthened in the same way 
during the past ten years. A cantilever plate-| 
girder bridge over the Tambo River, at present! 
under construction, will be the third electrically- 
welded highway bridge erected by the Victorian 
Country Roads Board. 
In the extension of the power house of the State | 
Electricity Commission of Victoria at Yallourn, | 
the whole of the coal bunkers for the boiler-house 
were built by welding, and a considerable reduction 
in weight and overall cost resulted. The weight | 
of steel in the bunkers, illustrations of which are | 
given in Figs. 7 to 10, is over 1,000 tons, and 25) 
welders were occupied for a period of four months in | 
constructing them. Each bunker is 48 ft. long| SMV 
by 40 ft. wide by 36 ft. deep. The sides were | — 
designed to act as girders to carry the load to the| 
columns at the corners of the bunkers. The | 
bunkers were built up of 4-in. plates, 8 ft. wide, 
supported at their edges by rolled steel joists, | 
designed to take the outward thrust of the coal. | 
The plates were stiffened longitudinally by tees, | 
attached at 2 ft. centres by the toe of the outstanding 
legs. The shear was transferred from one plate 
to the next through the flanges of the joists, and | 
the magnitude of the stress in many cases demanded | 
a weld approximating to the full shear strength 
of the plate. In spite of the fact that on some of the | 
vertical joints there were four runs of }-in. fillet | 
weld, 26 ft. long, on one flange of a joist, there was | 
no distortion. The bottom chord of the side 
girders consists of a flat plate 24 in. by 1} in., welded | (3220.8) 
direct to the side plates without any connecting | : : 
angle. The whole structure is rationally designed | important practical problems . dealing _with the | 
to take full advantage of the simplification of | “ creep” of materials have also received some | (s8a8) ——= 
detail which the process allows. The quality was |attention.* Experimental work dealing with the | a pom 
ensured by a very rigid supervision, but no difficulty twisting to destruction of cy lindrical specimens | _ 
was met in maintaining a uniformly high standard, of ductile material with time as the third variable | : Jn n 
in spite of the fact that the whole of the welding | should therefore give results worthy of close con- | together with a key timing apparatus was usec 
on site was carried out at more than 80 ft. above | sideration. throughout the teat. At the required time intervals 
ground level. In this article the author describes apparatus he | the depression of a key caused time-marks to be 
Rapid progress is also being made in the application | has devised and used for correlating the three vari- | made simultaneously ny ys torsion ae = load 
of welding to the construction and repair of railway | ables torque, time and twist. The first form of the | or torque scale and on the autographic recorder. : 
rolling stock. In a loaded train test, the under- | apparatus was used by him in obtaining the results | For tests under (6) above the author has replacec 
frame of the arc-welded 25-ton freight wagon, | given in his paper “The Law of Plastic Flow of | the handle a, Fig. 1, actuating the travelling 
shewn in Fig. 6, successfully sustained an impact, |a Ductile Material.”+ The apparatus was applied | ames weight by a small pulley, belt driven — r 
which crippled the underframe of a riveted wagon | to a single-lever testing machine with a low lever | larger pulley on a shaft with a — § worm : ee 
of the same size and type. , | ratio, because with this type of machine it is almost | actuated | by a worm driven throug gearing rom 
: always possible to keep the lever floating in hori- | an electrical motor. With electrical resistances and 
' zontal equilibrium. With a multiple-lever testing | 4 speed variation of 2: lon the motor any uniform 
m..3 pe mg ot = a ~ ee 4 ~~ machine and its high lever ratio, hunting at the end | velocity of the travelling poise from a mere creeping 
awarded « setae secmiionss @ tn outils of maven | of the final lever takes place, and it is only momen- | velocity to a fairly quick velocity can be obtained. 
presented during the 1931-32 session. These include the | tarily during a ductile stage that the end floats Research work under (b) and (c) above is still in 
nation ee — J. Bruce, the Ayrton Premium | between the two stops. The torsion meter used for| active progress. Ne ' 
Kingsbury ped . oy P ne ~ Mecaage ~g, Bnd Shuchines measuring angles of torsion has already been| In view of the great importance which is now being 
Premium to Mr. H. W. Clothier, the Kelvin Premium | described.t |attached to experimental work on the flow of 
to Professor W. M. Thornton and Dr. W. G. Thompson, | SP eS a ee material, a short account of the apparatus used in 
and the Paris Premium to Messrs. E. W. Dickinson and| * See Bibliography, pages 264-269, in ‘Creep of |connection with the large single-lever machine 


H.W. Grimmitt. The Duddell Premium in the Wireless | Metals.” Tapsell ; Oxford Univ. Press. ° . We nt . ‘ 
Section has been awarded to Mr. T. L. Kekersloy, and| + Proceedings of the Physical Society of London, vol.|installed in the Materials Laboratory of the 
the Silvanus Thompson Premium in the Meter and | xxv, Part II, 1913. a As ee Sag LE 

Instrument Section to Professor J. T. MacGregor-| { ENGINEERING, page 417 ante. ‘Instruments for * Proceedings of the Physical Society of London for 
Morris and Mr. H. Wright. | Measuring Angular Strains,’’ &c. November 22, 1912. 
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Northampton Institute, Clerkenwell, may be of in- | milled nuts, are provided, giving freedom for adjust- 
terest and of value to others engaged on similar} ment of the point i in three directions. Fig. 3 
work. Itis worthy of note that single-lever testing | shows details of an electromagnet u fixed to the 
machines are to be found in large numbers in works | autographic recorder for operating the brass pencil 
and college laboratories. Much valuable research can | m, which, on closing the circuit by the depression 
be done with this type of machine with small and | of the key q, causes the pencil to jump forward, 
relatively inexpensive additions to its equipment. making a time mark on the indicator paper on the 

As the testing machine, without the additional | drum of the recorder. The depression of this key 
apparatus designed by the author for marking time | also pushes down the lever r in the time contact 
records, has been described previously,* it will be| maker. Thus, both circuits are closed and time 
sufficient therefore to deal in this article with the new | marks are simultaneously recorded on the load 
features introduced for the purposes of obtaining at | scale, the torsion circle and the autographic recorder. 
any stage in a test to destruction, or, throughout |The double circuit is necessary since the relative 
the test, the time rates of loading or twisting. Fig.| smallness of the autographic diagram requires 
1 shows in outline the general arrangement of that | that the time marks on it should be given at longer 
part of the machine required for torsion testing, | intervals than on the other scales y and j. After 
together with the added electrical and mechanical | the completion of a twisting test to destruction, 
controls for defining simultaneously torque, twist | the torque and angles of torsion are then plotted 
and time. In the figure, the torsional equipment|on a common time base and the results analysed 
is turned through 90 deg., for purpose of description. | to determine any law or relationships existing 

One enlarged end, with keyways, of the torsion| between the three variables torque, twist, and 
specimen T 8, slides into a central die, with keys, | time. 
carried by a bracket which is attached to the 
steelyard lever c of the testing machine, and the 
other enlarged end of the test specimen is similarly 
engaged in a die sliding in the boss of the large 
toothed straining wheel d. The axis of the specimen 
produced is coincident with the line of contact of 
the knife edge e, supporting the steelyard lever c. 
To maintain the steelyard lever in horizontal | 
equilibrium during the twisting of the specimen, | 
the travelling poise f is moved in the positive direc- | 
tion, defining by the position of its vernier scale v, 
on the steelyard scale g the magnitude of the torque 
or resisting moment of the specimen. The author’st 
specially designed torsionmeter h, is mounted on the | 
test specimen Ts in gauge points a given distance 
apart, and is provided with a high-tension sparking 
pointer, shown at iin Fig. 1 and in detail in Fig. 2, | 
for marking time intervals on a paper ring fish-glued 
to the graduated aluminium circle j. 

An autographic recording apparatus, shown at 
k in Fig. 1 and in detail in Fig. 3, with a lead pencil /, 
in contact with the paper on the drum of the 
recorder, gives the torque-twist curve throughout 
the test for the length of specimen between the 
enlarged ends. For marking time intervals, a record 
pencil m, made of brass, is also attached to the screw f 
actuated carriage n. The point of the brass pencil | 
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is brought into contact with the specially prepared 
indicator paper on the drum on the depression of a 
key qg in the key-timing apparatus p indicated in 
Figs. 1 and shown in Figs. 4 and 5. 






‘do not simultaneously reach the yield point. In 
the case of the torsion test, the parts of the specimen 
near the periphery yield first, with the result that 
further twisting to some stage well beyond this 
yield is required to bring the whole of the specimen 
into a state of viscous flow. It should further be 
remembered that throughout the complete test to 
destruction the strain recorded is made up of the 
small elastic strains increasing with the load or 
torque plus the plastic strains. That is there is a 
double flow*. 

From the relationships given above the plastic 
work for destruction can be given byt 


8; 9, 
U=| Tee=| aetae 
Ja a 
where 0, denotes the maximum angle of twist, 
1 6 
ie, UR zz tlog, @ — log, a)d 0 
a 
a, ha, fre 
= 7 [ tox. . on | + 5 


a, ae’Tl 
b [ 08. a — | Tr 


where T, = the maximum value of the torque fo: 
the maximum twist @,. 


a 
b 


This can be written 
U= 4,(T%,— i) + . 

If areas of the torque-twist curve, as determined by 
planimeter from the plotted diagrams, are converted 
into work units, the result agrees very closely with 
the calculated work from the last equation. 

The change point above referred to may not be 

| unconnected with the fatigue limit of the material, 
though the author (perhaps somewhat rashly) 
| advanced some years agot a theory dealing with 
| the case of cyclical reversal of stress and suggested 
that the work represented by the hysteresis loop 
compared with the total work to destroy the 
specimen gave a measure of the number of repe- 
| titions (reversals) to produce fracture. What was 
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The electrical part of the equipment for marking 
the time intervals in relation to the torque scale, 





the twist scale and on the autographic torque-twist 
diagram consists, therefore, essentially of a 4 to 6| , 
volt accumulator, a trembler induction coil 8, a key 
timing apparatus p, two electromagnets ¢ and wu for 
the load vernier v and the recorder k, respectively, 
a high-tension sparking point i for the torsion scale 
j, an end-insulated copper-wire conductor y fixed to 
the steelyard scale at the ends and finally the 
necessary high-tension and low-tension leads. 

The details of the key timing apparatus p are 
represented in Figs. 4 and 5, and the wiring connec- 
tion for the full scheme in Fig. 1. Figs. 6 and 7 show 
details of the electromagnet { fixed to the vernier 
for operating a brass pencil w, which on the depres- 
sion of the key r closing the electrical circuit, causes 
the pencil to jump forward making a mark on the 
strip of indicator paper fish-glued to the steelyard 
scale. The depression of the key r causes at the 


, _ », &6 
constant time rate of straining* (i.e., Tr 


= constant, 


const. ) ? 


the author found that @. . where 


dt 
T, and ¢ represent twist, torque, and time, respec- 
tively, from which, in this case, @=ae’T, The 
question as to whether the above holds for variable 


It is interesting to note, however, that even with 
variable rates of straining, some point is arrived 
at in the torque-twist curve (well beyond the yield 
point) from which the relationship @ = aeT is 
| very close indeed, as can be shown by the linear 





From some experiments under (a) above, with | 


8, | : 
| approximately the number of reversals for failure 
| with the load limits defined by the hysteresis loop. 


rates of straining has not yet been fully worked out. 








same time, a high-tension spark to jump ac ross the 
gap between the point i and the aluminium torsion 


scale, thus burning a point time mark on the paper | 


glued to the scale j. This method of sparking 
time intervals was necessitated by having to avoid 
the slightest disturbance of the torsion instrument 
during part of the test. A tapping contact was, 
therefore, inadmissible. 

Fig. 2 indicates the details of the additions to the 
torsion instrument. The two frames x2 of the torsion- 
meter are secured to the test specimen in gauge 
points a given distance apart. Three screws, with 

* Proc of the I of Mechanical Engineers, 
July, 1907. Also British Association paper, 1909. See 


ENGINEERING, September 3 and 10, 1909. 
ENGINBERING, page 417, ante. 
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relationship obtained by plotting the experimental 


values of T against the logarithms of the corres- | 
recent | 


ponding angles of torsion. From some 
tension tests on small wires during which the 
variables elongation, load, time, were correlated, 
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in his mind at the time was that if the total plastic 
work to produce fracture by an ordinary machine 
was divided by the area of the hysteresis loop, 
at any stage for reversal repetitions, the result was 


A defect of such a theory is its neglect of the 
time factor, but the experiments of Stanton and 
Bairstow§ suggested that, up to 800 reversals per 
minute, the speed of reversals did not appea 
appreciably to affect the fatigue limit. 

In conclusion, the author has to thank Mr. A. Ross 


| for assistance with the practical construction of the 


earlier form of the apparatus, and for assisting him 
in making some of the experiments. 


GENERATION OF ELectTrRicrry tN GREAT BRITAIN. 
During the first four months of 1932, the total amount 
of electricity generated by authorised undertakers 1 


the same type of compound-interest law appears to | Great Britain was 4,372 million units, as compared witli 
connect the variables from some point on the | 4,061 million units during the corresponding period otf 
load-strain curve well clear of the yield point until | 1931, representing an increase of 7-6 per cent. 


near the end of the test. In other words, there is 
a distinct change in the kind of flow both for 


torsion and tension tests at some load not far! 


removed from the yield point. In this connection | 
it should be pointed out that all parts of the material | 


* Proceedings of the Physical Society of London, | 


vol, xxv, Part II, 1918 





* Minutes of Proceedings, Institution of Civil Engineers, 
vol. clxxix. Part I. 


t The above calculation corrects the erroneous int 
gration given by the author in ENGINEERING, September 
10, 1909. 

t Proceedings of the Huddersfield Engineering Soctety, 
October 6, 1913. : 

§ Minutes of Proceedings, Institution of Civil Bngineers 


vol. elxvi 
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(Continued from page 579.) 
THe AUSTENITE — PEARLITE INVERSION. 

‘ne first paper considered when the members 
reassembled for the afternoon session, on Thursday, 
May 5, was upon the subject of ‘The Austenite — 
Pearlite Inversion.” It was by Professor Sir 
H. C. H. Carpenter, F.R.S., and Dr. J. M. Robertson 
and was placed before the meeting by Sir Harold 
Carpenter. The authors stated that the paper 
dealt, in the first place, with the constitutional 
aspects of the formation of pearlite. The iron- 
carbon diagram showed that in the absence of other 
elements, this change took place at a constant 
temperature, but this applied only to equilibrium 
conditions. Under ordinary conditions of cooling, 
the change was spread over a range of temperature 
but if cooling were stopped within this range, the 
change proceeded to completion. The addition of 
other elements also caused the change to be spread 
over a range of temperature, but, in this case, it 
did not complete itself if cooling were stopped 
within the range. With regard to the structural 
features of the formation of pearlite, one view was 
that the ferrite-cementite lamellae were formed 
along the crystallographic planes in the austenite. 
In general, however, each austenite grain gave rise 
to a number of sets of lamella, which were not 
straight, and did not meet at angles suggesting 
any relation to the crystallographic planes. Conse- 
quently, it was concluded that the directions of the 
lamella were controlled by other factors. 

Three ways in which the alternate plates of 
ferrite and cementite could be produced from 
austenite were put forward. First, the change 
might begin with the formation, at intervals 
throughout the austenite, of thin plates either of 
ferrite or of cementite, followed by the production, 
between these, of similar plates of the other con- 
stituent. It might then proceed by the increase 
in their thickness, ferrite and cementite being 
deposited alternately, while the composition of the 
austenite oscillated between two values, one slightly 
to the right, the other slightly to the left, of the 
eutectoid. Secondly, the change might proceed 
by the precipitation of alternate layers of ferrite 
and cementite, so that the formation of pearlite 
would begin at a point and spread through the 
austenite, the direction of growth being at right 
angles to that of the plates. Thirdly, the ferrite 
and cementite might form simultaneously, and a 
growing particle of pearlite would consist of a group 
of plates advancing edgewise into the austenite. 
Careful study of a number of specimens, showing 
pearlite in the course of formation, indicated that 
the change took place mainly, if not entirely, in the 
way last described. 

Turning to the constitutional aspects of the 
transformation of pearlite to austenite. Under 
ordinary conditions of heating the observed Ac, 
point occurred at a higher temperature than the 
equilibrium eutectoid point. Consequently, when 
specimens were heated at the temperature of the 
observed Ac, they were in a region in which 
austenite, containing either more or less than the 
eutectoid proportion of carbon, might be formed. 
As cementite dissolved more slowly than ferrite, 
the formation of austenite containing isolated 
globules of cementite was a stage in the change under 
these conditions. The formation of austenite began 
at points on the ferrite-pearlite boundaries, and 
from them irregular areas spread. 

The first speaker in the discussion, Dr. W. H. 
Hatfield, said that it was of great importance to 
him to know what was the solubility of carbide in 
ferrite. He would like to know if the authors had 
been able to form any new opinion regarding the 
solubility of carbide in «-iron in the neighbourhood 
of the change point, i.e., from 650 deg. to 700 deg. C. 
Che next speaker, Professor C. H. Desch, said that 
the evidence seemed to show that the growth of 
pearlite did take place in “fan” fashion, namely, 
that growth of the constituents proceeded simulta- 
neously from a point. This idea, however, always 
presented a certain amount of difficulty. It might 
be that these apparently fan-like structures con- 
sisted, in reality, of a succession of steps. He 


examined from the point of view of the crystallo- 
graphic orientation of the two constituents. Mr. 
R. 8. Brown, a subsequent speaker, was of opinion 
that the grain size had an important bearing on 
the ferrite which came out of solution. Dr. Robert- 
son, in his reply, said that the work of the authors 
had shown nothing new relating to the solubility of 
carbide in a-iron or ferrite. It was generally 
assumed that this was 0-03 per cent. at the tem- 
perature mentioned by Dr. Hatfield. In answer to 
Professor Desch, when cementite and ferrite were 
formed together, they did not follow the crystallo- 
graphic planes of the austenite. There was no 
doubt that the amount of ferrite decreased as the 
rate of cooling increased, and, at the same time, 
the amount of pro-eutectoid ferrite decreased as the 
grain size of the austenite increased. 


NiITROGEN-HARDENING OF Cast IRON. 


The second paper considered on Thursday after- 
noon bore the title “‘Some Experiments on the 
Nitrogen-Hardening of Cast-Iron.” It was by 
Mr. J. E. Hurst, who read it in abstract. The 
contribution will be found on page 555 of our issue 
of May 6. There was no discussion on this paper, 
although it dealt with a subject of general engi- 
neering interest, and the meeting passed on to the 
next item on the agenda. 


NEEDLES IN Arc WELDs. 


“The Influence of the More Common Elements 
in Inhibiting Needles in Nitrogen-Rich Steels and 
Are Welds ” was the title of the third paper placed 
before the meeting on Thursday afternoon. It 
was by Mr. L. W. Schuster, who pointed out that 
it was a sequel to a previous contribution on the 
subject of the objectionable contamination of welds 
by needles of nitride.* The present investigation 
had been carried out mainly to ascertain the altera- 
tion to the structure of hypo-eutectoid steel con- 
taining nitrogen caused when the more common 
constituents were added in quantity. We reprint 
this contribution in abridged form on page 612 of 
this issue of ENGINEERING. 

Mr. E. W. Colbeck, who opened the discussion, 
said that he had difficulty in understanding some of 
the results set out with regard to the influence of 
manganese. Some of the data showed some sur- 
prising discrepancies between covered and uncovered 
electrodes. With from about 2 per cent. to 2-5 per 
cent. of manganese in covered welding rods the 
manganese in the weld varied from 0-13 per cent. to 
0-29 per cent.; with uncovered electrodes con- 
taining approximately 2-5 per cent. of manganese, 
the deposited metal contained from 1-28 per cent. 
to 1-45 per cent. of manganese. These results 
appeared to require some explanation. In the 
covered electrode the loss of manganese was greater 
than in the case of the uncovered. He had brought 
with him a number of results, obtained in the 
laboratories of his firm, on brittle bolts containing 
nitrogen. These might be of interest as confirming 
the results obtained in the present paper, and were 
as given in Table I below :— 


TABLE I. 


Element Bolt 1. Bolt 2. Bolt 3 Bolt 4 


Per cent. | Per cent. | Per cent. | Per cent. 
( 0-16 =| 0-18 
Mn 0-62 0-74 
Si 0-05 0-04 - 
Ss 0-055 0-056 0-040 0-048 
P 0-079 | 0-077 0-093 0-058 
N 0-019 0-016 0-025 Trace. 
Average Izod 
ft.-Ib. 7 | 7-6 3-2 25 
Microstructure Needles Needles Needles No 
present present present needles. 





He had been very interested in the results 
reported in the last section of the paper, particularly 
those regarding the special austenitic chromium- 
nickel steel in which the weld showed the formation 
of brittle nitrogen-rich membranes at the grain 
boundaries. The affinity of chromium-bearing iron 
for nitrogen had been demonstrated by Adcock, 
and it was probable that many nickel-chromium 
austenitic stainless steels contained nitrogen. There 
was a possibility that the so-called carbide mem- 


brane found at the grain boundaries, after heating 
at from 500 deg. to 800 deg. C., might be in part 
composed of nitrogen. It had been shown that 
additions of titanium tended to inhibit this, and 
this was due to the fact that titanium nitride was 
very stable. 

Mr. A. T. Roberts said that it was the general 
impression that nitrogen was definitely harmful, 
but this was not so. In most commercial welds the 
carbon and manganese were both below a maximum 
of 0-1 per cent. In the last few days he had made 
tensile tests of two welds. The first gave a tensile 
strength of 38 tons per square inch and an elongation 
of 28 per cent.; here the manganese was 0-33 per 
cent. and the carbon 0-09 per cent. In the other 
case a tensile strength of 27 tons per square inch 
had been obtained, together with an elongation of 
27 per cent. ; here the manganese and carbon were 
both limited to a maximum of 0-1 per cent. In 
each case, owing to the weld metal having been 
built up in successive runs, the metal had not been 
chilled in any way, but had been thoroughly 
annealed. It would be impossible to obtain these 
figures if there were not some hardening element 
having an effect similar to that of carbon, and it 
had been shown that nitrogen had an effect on steel 
similar to that of carbon, but to a much greater 
extent weight for weight. The chief aim was not 
to exclude the nitrogen, but to regulate the amount. 
Dr. N. P. Inglis, who spoke next, asked the author 
to furnish complete details of his apparatus and 
method for the analysis of nitrogen. He would 
like to know if the figures given for nitrogen in the 
paper represented the total nitrogen present in 
the steel, occluded and combined, or only the 
combined. 

Mr. D. Sillars stated that the information regard- 
ing the annealing of welds was not very satisfactory. 
He would like to know by what means Mr. Schuster 
determined the success of his welds; engineers 
desired specific and concrete figures. It would be 
interesting to know, for instance, whether or not an 
Izod test, applied on a weld before and after 
normalising at 900 deg. C., would find the material 
more resistant to impact or less. His own experi- 
ence with covered and uncovered electrodes was 
that the weld was worse after normalising than it 
was before. 

In a brief reply, Mr. Schuster stated, in answer 
to Mr. Roberts’s remarks, that there was another 
element far more harmful in weld metal than 
nitrogen, and that was oxygen. He would be 
pleased to include a sketch of the apparatus and an 
account of the method employed for estimating 
nitrogen in his written reply. He would like to say, 
however, that he had tried to follow Dr. Bramley’s 
methods as much as possible, as this research worker 
had done considerable work in this field. In the 
annealing of welds, it had been his experience 
that if the Widmanstitten structure were present 
in the as-received specimens and these were nor- 
malised, and as a result of this normalising treatment 
needles were produced, the value of the shock 
test was reduced. When, however, braunite was 
obtained as the result of annealing, the shock-test 
value went up. 


Latrick Spacines or IrRon-ALuMINIUM ALLOys. 


The last paper considered at Thursday afternoon’s 
session was entitled “‘ The Lattice Spacings of Iron- 
Aluminium Alloys,” and was by Dr. A. J. Bradley 
and Mr. A. H. Jay. The contribution was read in 
abstract by Dr. Bradley, who stated that their 
investigation of lattice spacings had shown that the 
Fe Al alloys in the range of from 0 per cent. to 
32-6 per cent. aluminium, by weight, behaved in an 
extremely complicated manner. Both annealed 
and quenched alloys containing from 0 per cent. to 
10 per cent. of aluminium had a random atomic 
distribution and showed a linear increase in lattice 
spacing. Annealed alloys with from 10 per cent. to 
17 per cent. of aluminium had a constant value for 
the lattice spacing. The Fe, Al type of structure 
existed in this region, emerging gradually from the 
random arrangement. The lattice spacing of 
annealed alloys dropped slightly from 17 per cent. to 
20 per cent. aluminium, and the structure gradually 
changed to the FeAl type. Quenched alloys 








would like to know whether the question had been 





* See ENGINEERING, vol. cxxx, page 538 (1930), 


differed from annealed alloys beyond 10 per cent. 
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aluminium. The lattice spacing increased right up| mechanical properties of the steels. The fact 
to 14 per cent. aluminium, but more slowly than | emerged that for higher-class work steel must be 


before, the distribution remaining random. 


state to the Fe Al type of structure. 
spacing oscillated slightly in value from 14 per cent. 
to 20 per cent. 
had the Fe Al type of structure from 20 per cent. 


aluminium onwards, but the lattice spacings differed 
Alloys | perhaps only 


according to the previous heat treatment. 
quenched from 700 deg. C. obeyed the linear law. 
Alloys quenched from 600 deg. C., and annealed 
alloys showed a less uniform increase in spacing. 
Two persons spoke in the discussion, namely, 
Dr. C. E. Sykes and Mr. E. W. Colbeck. The latter 
pointed out that the iron-aluminium diagram 
included in the paper was not the most recent. 


There 
was a sudden fall in lattice spacing at 14 per cent., 


which corresponded to a change from the random 
The lattice | deal with the report was to read the information 


Both annealed and quenched alloys 


|dead-melted and very carefully controlled during 
| manufacture. 
Mr. E. H. Saniter felt that the proper way to 


| given concerning the various ingots and then to form 
}one’s own conclusions. Mr. Duncan had stated 
| that he considered the ingots examined too small ; 
| he would like to inform him that in a pit sample, 
2 in. square, severe segregation often 
took place, although the metal set very quickly. 
| With reference to rimming steels, there were still 
|some weak points to be investigated. The report 
contained particulars of a basic Bessemer ingot of 
rimming steel. Some persons might think that 
this particular type of steel could only be made by 
|the basic Bessemer process. He would like to 





That by Ageew and Vher, published in the Journal | assure them that it could be made in the acid or 


of the Institute of Metals in September, 1930, 
embodied certain changes not shown in that given 
by the authors. Owing to the advanced hour, 


Dr. Bradley was asked to reply in writing, and the | 


meeting adjourned until 10 a.m. on the following 
day. 


CARNEGIE SCHOLARSHIPS AND THE WILLIAMS PRIZE. 


The adjourned meeting of the Iron and Steel 
Institute was continued on Friday, May 6, at 
10 a.m., when the members reassembled in the hall 
of the Institution of Civil Engineers, Great George- 
street, Westminster. The President, Colonel Sir 
Charles Wright, again occupied the Chair. The 
Secretary announced that Andrew Carnegie Scholar- 
ship for 1932-33 had been awarded to Messrs. 
J. W. Cuthbertson, R. Mitsche, M. Riddihough, 
A. Scott, C. Rowley, B. Jones, W. Kleinefenn, and 
N. M. H. Lightfoot. The President then handed the 
certificate of award of the Williams Prize to Mr. 
Arthur Robinson, author of the paper, “ The Melting 
Shop of the Appleby lron Company, Limited,” 
presented at the last annual meeting in May, 1931. 

HETEROGENEITY OF STEEL INGOTS. 

The first contribution considered by the meeting 
was the “ Fourth Report on the Heterogeneity ot 
Steel Ingots,” prepared by a joint committee of the 
[ron and Steel Institute and the National Federation 
of Iron and Steel Manufacturers. This was presented 
to the meeting by the chairman of the committee, 
Dr. W. H. Hatfield. A brief summary of this report, 
which occupies upwards of 200 pages, will be found 
on page 608 of this issue 

The first speaker in the discussion, Mr. H. M. 
Duncan, stated that the ingot committee was the 
most authoritative body, on that subject, in the 
world. He then proceeded to criticise the report 
in great detail and suggested that, in view of the 
evidence furnished by number of the individual 
ingots examined, a statement made in the intro 
duction to the report might require modification. 
This was to the effect that the presence of non- 
metallic particles and in the ingot was 
largely governed not only by the process of manu- 
facture, but also by the conditions of melting and 
refining in the furnace, and, in particular, the 
condition of the finishing slag at the moment of 
tapping, and the manner of addition of the deoxi 
dants. With regard to the determination of silicates, 
by the method originally devised by Mr. J. H. 8. 
Dickenson, he was of opinion that it was difficult 
to obtain a correct analysis, as, if the silicates were 
subsequently examined, they would be found to be 
eaten away to some extent. After commenting on 
a large number of the ingots described in the report, 
Mr. Duncan stated ‘hat, as turbine builders, his 
firm wished to have ingots as free as possible from 
silicates and other inclusions. One of the con- 
clusions arrived at, on reading the report, was that 
it was possible to make steel by any method, but 
segregation was always present. Further, the 
ingots examined were too small for heterogeneity 
to play any great part. He agreed that larger 
ingots would have led to prohibitive expense, but 
he did think that care should have been taken in | 
framing the conclusions arrived at after examining 
these small ingots. He would like to suggest that 


vhosts 


test pieces might have been prepared from the 
investigated 


ingots in order to ascertain the 


| basic open hearth and even in the electric furnace 
if the correct procedure were adopted. The section 
jon ingot-mould material constituted a beginning. 
| He did not know that the information contained 
| therein would help him to make a better ingot mould, 
| but there was another side to the question. Was 
it possible to make ingot moulds which would go 
|200 casts as was the case in certain works on the 
Fa He agreed, however, that this was not 
| 





entirely a question for the ingot-mould maker, the 
subsequent treatment the moulds received in the 
steelworks had an important influence on their life. 

Mr. T. P. Colclough said that the committee 
|would be ylad to hear that their reports were 
eagerly awaited both on the Continent and in the 
| United States. This implied that their conclusions 
should be very carefully thought out, otherwise the 
| high standard set by previous reports might not be 
|maintained. He suggested that it would be 
preferable for the committee to issue reports more 
frequently. These should be more sectionalised 
|so that they could be considered for longer periods 
| before they came up for discussion at meetings of 
|the Institute. A section of the report dealt with 
rimming steel; this material formed a _ very 
important portion of a British production. A 
good deal of the data on which the conclusions in 
this had been arrived at were based on 
work done in Germany. The slags worked in con- 
| junction with heats in that country were different 
| from ours, and, as a result, the factors affecting the 





section 


| production of rimming steels in Germany were | 


different from those involved in our furnaces. 
With regard to oxides and silicates, it seemed 
unfortunate that the committee had not 
fuller use of their opportunities. The 
residues examined were only residues, they were not 
the inclusions present in the steel and causing | 
trouble—they were only the skeletons of these | 
inclusions. A number of the ingots examined had | 
been cast from steel melted in the 50-cwt. experi. | 
mental acid-lined open-hearth furnace installed at 
the University of Sheffield. Samples could have 
been taken all the way through, during manufacture, | 
and instead of examining “ dead bodies ” the com- | 
mittee might have secured a picture of what was | 
happening from the commencement to the end of the 
entire operation. 

Dr. A. McCance thought that the present report 
was the best so far produced. Previous reports | 
had been more concerned with the collection and | 
classification of data. In this, the fourth report, | 
an attempt had been made to correlate some of the | 
data obtained. So far as he could see, the one main 
factor affecting heterogeneity, which stood 
clearly, was the rate of cooling of the ingot. 
the others were so inter-related that it was difficult | 
to come to definite conclusions. He would like to | 
know if it would be possible to devise some merit 
factor for the heterogeneity of an ingot. A figure 
of merit for the axial segregation of an ingot might | 
be obtained by subtracting the analyses for the | 
‘“H” position (immediately under the head in the | 
body of the ingot) from those for the “ B ” position | 
(near the bottom of the ingot) and dividing them by | 
the average, namely, 


made | 
silicate 


out | 


“ 


H 8 

Average 
Mr. Dickenson would be the first to agree that 
the results of the silicate determinations, quoted in 





the report, must be taken with reserve. The section 
for rimming steels constituted an interesting résume 
of the work done, but he did not agree with all 
the conclusions arrived at by the committee. For 
example, reference had been made to the sugges 
tion that blow-holes were formed by H,O vapour, 
and that almost immediately hydrogen flowed into 
these holes. He would like the committee to 
explain how hydrogen could flow into a blow hole 
already filled with water vapour. The conclusions, 
therefore, must be accepted with some little hesita- 
tion. 

Mr. A. Robinson stated that at the end of the 
introduction to the report, a mention was made 
of the effect of casting temperature, size of ladle 
nozzle, and rate of casting. Some considerable 
work had been done under his control on the effect 
of the rate of teeming and the temperature, and 
there was no doubt that slower and cooler casting 
tended to give a more uniform ingot with less blow 
holes, although it brought in other difficulties. 
Some details of a few ingots of steel, broken up 
some time ago in order to examine the degree of 
segregation, might be of interest. These ingots, 
7 and 10 tons in weight, were made for plates and 
were of the “ balanced ” type, #.e., there was no rim- 
ming or rising in the moulds, the steel immediately 
set level, but the degree of killing was not carried 
far enough to produce the usual pipe. Usually, the 
ingots had a few small blowholes under the skin 
from } in. to } in. deep, the shallower ones being 
the smaller. The body of the ingots were solid 
and even-grained with a peculiar wedge-shaped, 
coarse-grained, unsound portion at the top, with 
medium and large blowholes. This wedge-shaped 
portion was sometimes truncated. The strong 
segregation, in every case, lay along the junction 
of this wedge with the body of the ingot, the middle 
of the wedge being much less contaminated. It 
was impossible to give an illustration of the macro- 
structure or to take a sulphur print, as the ingots 
had been opened by blasting. 

In discussing rimming steels, the committee 
seemed to have used the term, sometimes to denote 
| steel that rimmed on setting, and, at other times, 
}to cover all unkilled steels. It would save con- 
| siderable confusion if the committee would definitely 
| decide to use the term “ rimming” for steel which 
“rims in” on setting in the mould, and had a 
| definitely thick skin, of the order of inches. The 
generic term “unkilled” steel would comprise 
| rimming, rising, and balanced steels, in that order, 
|following on with properly-killed steel. Real 
rimming steel had its own definite good properties 
and uses, for which rising and balanced steels were 





| quite unsuitable—and the opposite also applied. 


It was quite impossible and undesirable to obtain 
true rimming steel containing 0-25 per cent. of 
carbon and 0-65 per cent. of manganese. 

The work done by the sub-committee on pyro- 
metry was very necessary. The use, and the 
keeping in condition, of a satisfactory pyrometer 
for taking the temperature of molten steel, which 
would give concordant and reliable results when 
used by different operators, was a problem of great 
importance to the steelmaker. The control of 
casting temperatures was neglected, owing to the 
difficulty of obtaining reliable results under ordinary) 
works conditions. It was certain that the correct 
casting temperature and rate of teeming was 
necessary to get the best type of ingot. 

Many matters affected the life of ingot moulds 
Among these were the design and finish of the 
mould, a most important point being the freedom 
from defects. In the iron foundry, the temperature 
of the iron, the rate of pouring, the time which 
elapsed before stripping, and the moulding practice 
employed, all had a bearing on the quality of the 
finished mould. In the steelworks, the keeping of 
reserve stock in a warm place for several weeks 
before use had a definitely advantageous effect 
upon the life of a mould. Having a mould hand- 
warm before use, coupled with slow cooling after 
use, helped considerably. Close setting of moulds 


|allowed overheating to take place and shortened 
| mould 
| brushing or spraying with tar, graphite, lacquer, 


life. Treating the mould surface by 


&c., or smoking before using, were also probably 


helpful. 
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Principal C. A. Edwards, F.R.S., a member of 
the committee, stated that he would like to empha- 
sise a remark made by Mr. Saniter on the subject 
of rimming steel. As Mr. Saniter had said, it 
should not be concluded that the particular rimming- 
steel ingot to which he had referred could only be 
made by the basic Bessemer process. Dr. McCance 
had asked how a bubble already filled with water 
vapour could be filled with hydrogen. This was 
not quite what was indicated in the paper. Ob- 
viously it could not possibly apply to a pint pot, 
but it was possible to obtain an additional flow of 
gas into a blow-hole, provided the pressure were 
increased. 

Another member of the committee, Mr. J. H. 8. 
Dickenson, said that he would confine his remarks 
entirely to the points raised regarding silicates in 
steel. The amount of information in existence on 
the occurrence and distribution of silicates in steel 
was remarkably small, and, although the section 
dealing with silicates in the report was not as 
complete and the conclusions not as definite as 
many would wish, he did think that the committee’s 
decision to examine all ingots coming under their 
notice, for silicates, would, in the end, constitute 
not the least useful portion of the committee’s work. 
Possibly, if a good process for the determination of 
silicates could be found, this would give a good 
method of checking the quality of steels. The 
committee had examined the work done by Herty 
and othersin the United States, but although 
Herty had made it clear that his (Mr. Dicken- 
son’s) method for the determination of silicates 
possessed limitations, he doubted whether Herty 
himself had devised a perfect method for the 
determination of silicates by electrolysis. It was 
indeed a most difficult problem. One could take 
two pieces of steel in adjoining positions and 
analyse for’ manganese, silicon and other con- 
stituents, and obtain fairly concordant results, 
but when determining the silicates, discrepancies 
often arose. It was rather begging the question to 
say that the method was at fault. The discrepancy 
might be due to the occurrence of one large silicate 
particle in one of the steel samples. 

Dr. Hatfield, in a final reply, stated that Mr. 
Duncan was mainly concerned with large turbine 
forgings. He would like to remind him that the 
committee had indeed dealt with large ingots— 
in fact, up to 170 tons in weight. He could assure 
Mr. Duncan and other engineers interested in steels 
subjected to high stresses that steelmakers went to 
very great pains to obtain the best possible ingots. 
Even after expending great care, however, silicates 
and heterogeneity greater than might have been 
expected, were sometimes experienced in ingots. 
The committee had, in fact, carried out an experi- 
ment in which an over-oxidised steel to which 
silicon and manganese had been added, followed by 
rapid casting, had yielded a cleaner ingot than a 
normal steel cast in the usual manner. This one 
experiment indicated why steelmakers, both in 
this country and abroad, were not always rewarded 
with that optimum cleanliness in ingots which was 
their constant aim. He had been glad to hear 
Mr. Saniter’s comments on the basic Bessemer 
process. The particular ingot described possessed 
a heavy rim, and when it was rolled into the form 
of sheets these would possess a good surface. There 
was no reason whatever why ingots possessing these 
characteristics should not be produced in any of the 
heavy steel works in this country. This disposed 
of the claim that we were dependent on the Conti- 
nent for some of the steels used in this country. 
With regard to Dr. McCance’s remarks respecting 
nmming steels, all the committee had said was, “ It 
has been suggested that” ; they had not committed 
themselves definitely. The idea of a figure of merit 
for axial segregation was a good one, and the 
matter would be discussed at subsequent meetings 
of the committee with a view to ascertaining 
whether anything of the kind could be devised. 
Une thing that had emerged was that the definition 
of rimming steel was becoming clearer as a result 
of the discussion which had taken place. If any 
doubt: still remained, a special meeting of the 
committee might be called to put down a docu- 
mentary definition of the term. 


THE PLASTIC DEFORMATION OF 
METALS. 


THE twenty-second annual May lecture of the 
Institute of Metals was delivered at the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster, 
on the evening of May 11, by Professor F. Kérber, 
director of the Kaiser-Wilhelm-Institut fiir Eisen- 
forschung, Diisseldorf. The chair was taken by the 
President of the Institute, Sir Henry Fowler. 
Professor Kérber, who had chosen as his subject, 
“The Plastic Deformation of Metals,” opened his 
lecture by saying that the use of industrial metallic 
materials depended to a considerable extent on their 
ability to suffer changes of shape and on their 
capacity to endure severe plastic deformation with- 
out any loss of internal cohesion. A comprehensive 
insight into the processes of plastic transformation, 
and the discussion of the laws governing the latter, 
continued Professor Kérber, would be possible only 
if we possessed, for each individual process, a clear 
and distinct picture of the stress relations and the 
manner in which the material flowed. Owing to the 
extensive development of the theory of elasticity, 
we possessed satisfactory information, in many cases, 
regarding the state of stress under purely elastic 
influences. So far, however, no similar complete 
and reliable mechanics for the plastic state existed, 
so that a corresponding mathematical treatment was, 
in general, not feasible. Certain deductions from the 
distribution of stress under purely elastic conditions 
were, however, applicable to those for flow, especi- 
ally for the stress relations which determined the 
occurrence of plasticity. The examination of the 
slip which occurred in certain layers of a material, 
at the beginning of flow, had been shown to be a 
method of investigation which afforded obvious 
results, particularly for the study of the first stages 
of deformation. The appearance, on the polished 
surface of a mild-steel test piece, of flow lines or 
Liiders lines, on passing the yield-point during the 
tensile test, furnished an example of this. These 
flow lines were surfaces of maximum shear stress 
along which the portions of the test-piece mutually 
moved against one another. 

The path of the slip lines in the metal corresponded 
to a great extent with that which was to be expected 
from our limited knowledge of the laws of plastic 
deformation. The laws which such slip planes 
obeyed had been derived for plane stress conditions 
by H. Hencky and L. Prandtl. When a prismatic 
test-piece was pressed on both sides, beyond the 
yield-point, by means of narrow-faced tools. the 
work was penetrated by two groups of slip planes, 
emanating from the corners of the tool. These cut 
one another mutually at right angles, and, within 
the same group, were so joined that the angle which 
they formed with one another, at the intersections 
with a slip plane of the other group remained con- 
stant. Mild steel possessed the peculiarity of under- 
going coarse recrystallisation, following critical ex- 
tension and annealing. If it were subjected to cold 
drawing until it had suffered from 5 per cent. to 
20 per cent. reduction in area, and was then annealed 
within the temperature range of from 700 deg. C. 
to 900 deg. C., very coarse crystal growth occurred. 
Under an irregular stress, such as existed on pressing 
between narrow hammer faces, the portions of the 
steel which were stressed within the specified critical 
limits stood out clearly against the more-strongly 
and less-strongly deformed regions which had a 
fine-grained structure. 

Rolling could be compared with elongation by 
forging, if one bore in mind that the speed of com- 
pression was not the same for all points of the 
contact surface between the rolling-material and 
the rolls, which might for this purpose be considered 
as press faces. The speed of compression fell from 
a maximum, at the point at which the piece entered, 
to zero where the latter left in the plane of the rolls. 
This peculiarity in rolling led one to expect that 
the slip planes originating at the first point of 
contact of the roll and the material would be parti- 
cularly well marked. Work done by H. Meyer 
and F. Nehl, on the cold-rolling of mild steel with 
small reduction, had shown that, according to 
expectations, the only slip lines which appeared 
were those formed at the entrance of the material 
into the rolls. It should be emphasised that the 


of the material undergoing rolling, as well as the 
relative reduction in thickness of the material, was 
of decisive importance for the stress in, and there- 
fore, the deformation of, the rolled material, Roll 
diameter and reduction in thickness must be made 
sufficiently large so that the etfect of the rolls com 
pletely penetrated the material; otherwise there 
was the danger of longitudinal tensile stress in the 
undeformed inner zone. 

The possibilities, so far dealt with, of obtaining 
an insight into the conditions for the beginning and 
the progress of plastic deformation, admitted only 
of positive assertions when the changes in shape 
were small. The expressions derived from the theory 
of elasticity and the theories of Hencky and Prandtl 
for the plastic state were in particular confined to 
such small alterations of shape that the original 
form of the test-piece might be regarded as un- 
changed. It now remained to consider the nature 
of the technical manufacturing processes with direct 
reference to the change of external form. The 
methods of examination, so far employed for these 
processes, could yield only qualitative expressions. 
For an accurate investigation of the transformation 
during drawing, extrusion, rolling, and piercing, 
E. Siebel and H. Hiihne had recently used a method 
in the Eisenforschungsinstitut in which the test- 
pieces were cut longitudinally through the middle 
and marked off, on one of the cut surfaces, in a series 
of squares. Since, from considerations of symmetry, 
no shear stresses could arise on this dividing plane, 
these test-pieces behaved during drawing as though 
they were uncut. Pieces of copper, 20 mm. in 
diameter, prepared in this manner had been drawn, 
with a reduction in area of 36 per cent., through 
conical dies, having angles, at the aperture, of 12 deg., 
24 deg., and 40 deg. It could be distinctly seen that 
only the squares in the middle zone had been drawn 
out into rectangles, whilst those nearer the edges 
had been distorted into parallelograms. Only in the 
centre did the deformation correspond to simple 
elongation ; in the outer zones additional slip had 
occurred to an extent which was greater the larger 
the angle of the die. A lead cylinder, prepared in 
the manner described, was extruded, employing 
different degrees of reduction. The total deforma- 
tion increased rapidly towards the outer surface in 
consequence of superimposed movements. Along 
the central axis nearly pure axial elongation was 
found to take place. In experiments on the cold- 
rolling of aluminium and lead, on the other hand, 
the deformation of the rolled material corresponded 
closely with pure stretching or compression. This 
divergent result was possibly brought about by the 
much smaller amount of friction between the 
material undergoing rolling and the roll surface, in 
comparison with that on the dies during drawing and 
pressing. 

Systematic researches which had been carried out 
in the Eisenforschungsinstitut with various kinds of 
lubricants, had disclosed how vitally the efficiency 
of deformation and the drawing capacity of steel 
wire might be affected, when all other working 
conditions remained constant, by the selection of 
the lubricant. In these tests dry powdered soap 
had proved most satisfactory, whilst the fats, on 
the whole, exhibited a smaller lubricating effect 
than the oils which were tried. 

The methods of investigation which had been 
reviewed had proved suitable, in every case, for 
obtaining a comprehensive insight into the mech- 
anism of industria] shaping processes. For a quan- 
titative understanding of the distribution of stress, 
the exact determination of the course of the deforma- 
tion was not enough. An endeavour had accordingly 
been made to establish, by measurement, the stress 
distribution over the contact surface between the 
tool and the material under treatment. These 
efforts had been successful in so far as rolling was 
concerned, in that, by means of a small piezo-electric 
pressure measuring cell, the whole of the gap between 
the rolls could be measured. A plug let into the 
experimental roll, at right angles to the roll surface, 
transferred the normal pressure, produced by con- 
tact with the material to be rolled, to a flat quartz 
crystal, which was cut perpendicularly to its 
electrical axis. In this, stresses were developed 
which were proportional to the load. The pressure 








(To be continued.) 


ratio between the roll diameter and the thickness 


variations along the length of the roll gap, whilst 
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material was passing through, could be measured 
in this way. By the simultaneous recording of a 
differential curve of the pressure diagrams, rendered 
possible by the addition of the necessary apparatus 
the alterations in pressure were readily obtained. 
By laterally displacing the fillets against the plug 
of the pressure measuring cell the pressure distri- 
bution over the whole width of the roll gap could 
be recorded. By assembling the individual pressure 
distribution curves, a space model of compressive 
stresses between the roll and the material could be 


built up 


PLANING MACHINE WITH ELECTRI- 
CALLY-OPERATED DRIVE AND FEED. 

[ne new design of electrically-operated planing 
machine illustrated in the accompanying Figs. 1 and 2, 
and made by Messrs. The Butler Machine Tool Company, 
Limited, Victoria [ronworks, Halifax, is, apart from 
the interesting mechanism employed in its operation, 
a particularly rigid form of column 
These, as will be Fig. 1, are rectangular 
outline, a form of construction which enables them to 
be tied with widely spaced cross rails at both back 
and front. The machine illustrated will deal with 
work 8 ft. by 3 ft. by 3 ft., but as it is made in a number 
of sizes, a general description only will be given without 
reference to The table is 
operated by the firm’s motor drive, of 


noteworthy for 


seen from in 


dimensions 
forced field 


particular 


which the cardinal feature is the employment of a 
slow-speed motor so controlled that a pronounced 
improvement in acceleration and deceleration in 


reversing is obtained, for which method a definite 
increase in production is claimed. The speed of the 
reversing motor is controlled from the panel, and the 
cutting speed is variable 20 ft. and 140 ft. 


per minute, with return speeds ranging from 75 ft. to 


between 


150 ft. per minut Both cutting and return speeds 
ar controlled from continuou rt iding s( ales In the 
panel, and no change-over switches or gearing are 
employed. 

The motor is reversed by a switch enclosed in the 
bed of the machine, and is operated through a con- 
necting rod attached to a circular tappet plate. This 
plate with its actuating stops is seen in Fig. 1. The 
motor itself can be made out in the background of 
Fig. 2. Power is transmitted to the table through a 


s, from which the machine takes its name 
Planer lhe first-speed reduction 
onsists of a nickel-chrome steel worm, solid 
shaft and engaging with a phosphor 
rhis wheel is mounted on 
carries at its other end the 
the rack of the bed 
avy double thrust ball 
lriving is stated to result 
ind to be very 
d reduction gear is entirely 
pump situated 
in # large The pump also 
supplies oil to the table slides of which there are two, 


series ol worm 
oft Spiral Electri 
wear 


with the drivin 


worm wheel. 
shaft 
which engages 
worms are titted with | 
This thod 
smooth motion 

The first -spe 
ind is flood lubricated 
oil sump formed in the bed 


bromze 


» diagonal which 


main worm with 


Both 


hea rite ot 


Tht 
ma \ economical 
TT working 


enclosed by a 


both vee shaped As will be seen fr ym Fig. 1, the bed 
which made double the length tf iM plane ad, is pro 
longed into a trough at both ends of the slides, from 
which the oil returns to the sump. Filters are fitted 
n both suction and delivery sides of the pump. The 
other parts of the machine are lubricated by “ one 
shot pumps, one of which supplies the cross slide and 


the other the feed motion and overhead elevating gear. 


Chis latter pump is seen m the side of the feed gear 
box in Fig. | 

The feed unit is shown in more detail in Fig. 2. It 
is entirely st lf contained ind Is bolted to the front 
column within easy reach of the operator Motion is 
derived from the reversing motor at the right of th 


figure, and is transmitted to the vertical shaft throug 
On the top ot this gear bo 
are 


a two-speed gear box 
is mounted the electric « 
grouped all the feed and power traverse controls. The 
horizontal lever traversing a radial dial selects, in 
vonjunction with the two-speed gear, a feed range of 
fourteen rates from 4 in. to |} in. The direction and 
application of the feed is controlled by the gate lever 
towards the front of the desk. Movement of the lever 
in one slot starts, sto.s or reverses the feed even when 
the machine is in motion, while when it is in the other 
slot the power traverse is ope rated without resort to any 
other controls or A repetition of any selected 
feed is obtained by pressing and releasing a push button 
his control is operative only on the cutting stroke and 
is of considerable utility when inching the work. The 
desk is also fitted with a switch for the solenoid tool 
lifters on the toolboxes. There is also a 
remote control for stopping the motor-generator set 
trom which the operating current is obtained. The 
feed is transmitted from the vertical shaft from the 
end of the cross slide, either toolbox being engaged 
at will If side toolboxes are fitted, the front 
takes feed shaft, while the 


ontrol desk, on which 
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its from the vertical feed 
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Fie. 2. Frep-Contro, Unir ann Reversinc Moror., 
to the rear toolbox goes through the cross slide. Both; to elevate the cross-slide, a clutch at the top? of 
side toolboxes are fitted with a separate mechanical | the feed shaft effecting engagement. This movement 
feed revers¢ is controlled {either from the power: traverse slot 
The movement of the table is controlled by the |on the desk or from the pendant switch. The cross 
portable pendant switch seen in Fig. 1. This is of | slide toolboxes are fitted with separate solenoid too 


the firm’s manufacture and is provided with five push 
buttons, three of which give,“ stop,’ “start” and 

inch”’ movements. The “stop” button is very 
sensitive and utilises full field braking on}both the 
cutting and return strokes. The “inch” button will 
give movements as small as 4 in. on either stroke, and 
is therefore very useful for setting the work. Of the 
remaining buttons, one controls the forward and the 
other the reverse power movement of the feed motor. 
To prevent accidents they are only operative when 
the table is stopped and the gate lever on the desk is 
The feed motor is also used 


in its neutral 


position 


relief, as seen in Fig. 1. These will operate with th 
down slide lying at almost any angle and with , the 
clapper box swivelled up to l5'deg. If a greater angi 
is desired the connecting link can be readily removed 
The solenoids can be operated independently of on 
another by means of plugs on the cross-slide or may b« 
cut out altogether by the switch on the feed desk. bh 
addition to the safety devices already -referred to, # 
number of others are embodied in the machine with 
a view to enabling the machine to be utilised at hig! 
rates of production with the least possible liability 
of accident to the operator. 
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base so that the ring can be 
removed. During the reverse 
process of putting on a rim, 
the act of tightening up the | 
clamping nuts draws the base | 
up the taper, causing it to| 
: SN KASS expand and lock firmly in the 
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WHEEL ASSEMBLY FOR HEAVY 
MOTOR VEHICLES. 


THE importance of reducing unsprung weight to a 
minimum on heavy motor vehicles has been realised 
for some time. Apart from the weight of the axles, 
attention has been given to the design of the wheels 
with a view to making them as light as possible without 
sacrifice of strength, and considerable progress has been 
made along these lines. One of the most interesting 
steps has been the development of the one-piece cast- 
steel wheel centre, in conjunction with the Goodyear 
K-type rim, introduced by Messrs. The National Steel 
Foundry (1914), Limited, Kirkland Works, Leven, 
Fife. An example of a front wheel embodying the 
special form of construction employed is illustrated 
in Figs. 2 and 3, on this page 
_To those who are not familiar with the Goodyear 
K-type rim, which is now manufactured in this country 
by the firm referred to, it may be explained that it 
onsists of a continuous ring section, constituting the 
outer flange, and a split section, constituting the base 
and inner flange. These two parts will be recognised 
without difficulty in Fig. 3. It will be seen that the 
continuous ring is made in the form of a hook in cross 
section, and that it engages with a corresponding sec- 
tion in the base. The portion of the base under the 
wedge is machined on the inside at an angle of 18 deg. 
with the horizontal, and registers with a corresponding 
machined surface on the wheel centre. The rim is 
drawn up on to this taper by a ring of bolts provided 
with washers in the form of clamps, as shown in Figs. 2 
and 3. When the clamps are removed, the complete 


assembly, consisting of the two parts of the rim and the 
tyre, can be readily drawn off the taper in one piece. 
By inserting a tool between one end of the split base 
and the outer continuous ring, the two ends of the base 

e made to overlap. reducing the diameter of the 


ring. To prevent any driving 
stress on the studs, which may 
result in their fracture, a driv- | 
ing lug is formed on each end | 
of the base, and these two lugs 
engage with a slot in the cast- 
steel centre. The lugs are 
shown in Figs. 2 and 3, and | 
the slot can be clearly seen in | 
the wheel centre shown in| 
Fig. 1. The hole for the} 
tyre valve passes through the 
slotted portion of the felloe, 
and there is a corresponding 
opening in the base to allow 
the valve to pass through the 
latter. 

Turning now to the cast-steel 
centre, it will be obvious that 
this can be made with various 
types of spoke to suit individual 
requirements. Where cruciform spokes are preferred, 
a design has been developed in which the spokes 
are in the form of a Y, with curved arms, as this 
has been found to be much superior to a design 
with straight arms. If it is required to make the wheel | 
easily detachable from the chassis, it can be made | 
with the usual false centre, on which the wheel proper | 
is mounted by a second ring of bolts. The portion | 
carrying the tyre can then be readily removed as one 
piece, leaving the hub and bearings undisturbed on the 
axle. The mounting of the brake drum with the 
standard arrangement is clearly shown in Fig. 3, and | 
it may be mentioned that a special quality of hard- | 
wearing steel has been developed for this component. | 
This steel cannot be machined at the same speeds as 
normal 28-ton to 32-ton steel, but nevertheless is | 
capable of being turned and drilled. The strength 
of the steel used for the wheel centres is indicated by 
the fact that a chain made from the same material, 
2%-in. in diameter, was tested to destruction, and broke 
with a load of 227 tons. 

The Goodyear K-type rim, with steel wheel centre, 
is equally applicable to twin tyres, an example being 
shown in Fig. 4. It will be seen that, in this case, the 
taper on the wheel centre is at the inside of the wheel 
so as to support the inner tyre. The two bases are | 
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i 
separated by means of a spacing band, and both the | 
bases and band are held firmly in position by means of a | 
wedge ring instead of by the loose clamps employed with 
a single-tyred wheel. The rim is manufactured in three 
diameters, and in a sufficient variety of widths to accom- | 
modate any pneumatic tyre now on the market. The 
chief advantages claimed for the one-piece cast-steel 
centre are that the final drive is not transmitted 
through the studs, avoiding all danger of the latter 
breaking ; that the whole assembly is stronger, while 
being lighter, than the usual disc wheel; and that it 
can be adapted to suit almost any differing axle dimen- 
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sions, tyre sizes, track limits and braking requirements. 
The design is also claimed to permit of exceptionally 
good ventilation for both the brake drums and tyres. 
The ease of tyre changing has already been referred to, 
and it will be noted that it is only necessary to carry a 
spare tyre and rim, thus avoiding the addition of the 
weight of the wheel centre to the non-paying load. 

An interesting feature of the design is that it provides 


|a@ means whereby a part of the original solid-tyre 


equipment may be saved when a vehicle is being con- 
verted to run on pneumatic tyres. In this case, the 
solid tread is cut away from the existing wheels, leaving 
a spider to which a cast-steel felloe band is welded. 
The diameter of the felloe band and the point at which 
the spokes are cut is governed by the size of the pneu- 
matic tyre to be fitted. The felloe band is machined 
to the taper of the Goodyear K-type rim, and the driving 
slot is formed in it, so that a component is produced 
which is interchangeable with a normal one-piece cast 
steel centre of similar size. In the majority of cases, 
this method obviates the necessity for new braking 
equipment, and is much cheaper than a conversion 
carried out by means of hubs and a pressed disc. The 
centre shown in Fig. | is an example of such a conver- 
sion, illustrating a hollow-spoke wheel after the solid- 
tyre tread has been removed and a new felloe band 
welded in its place. We understand that this system 
has now been in use in the United States for several 
years with entirely satisfactory results. 


Norts-East Coast Institution oF ENGINEERS AND 
SHIPBUILDERS.—As was intimated in the report of the 
Council of the North-East Coast Institution of Engineers 
and Shipbuilders, at the commencement of the current 
session, the Misses Jeannie and Catherine Laing, sisters 
of the late Mr. Andrew Laing, have taken the necessary 


| steps for the establishment of a lecture to commemorate 


the marine-engineering work of their distinguished 
brother. We are now informed that the first Andrew 
Laing Lecture will be delivered, during the course of the 
1932-33 session, by Vice-Admiral Sir R. W. Skelton, 
K.C.B., Engineer-in-Chief of the Fleet. The exact date of 
the reading of the Lecture will be announced in due course 


Tue LwystiruTion or Mriyinc Enoineers.—The 
summer meeting of the Institution of Mining Engineers 
will be held at Sheffield from June 15 to 17, by invitation 
of the President and Council of the Midland Institute of 
Mining Engineers. On the first day, at 11 a.m., there 
will be a general meeting at the Royal Victoria Hotel, 
when, after a civic welcome, a paper will be presented 
and discussed, namely, “Some Practical Considerations 
Regarding the Use of Coal-Mining Explosives,” by Pro 
fessors D. Hay and R. V. Wheeler. The business meeting 
will be continued in the afternoon, when four papers 
will be discussed, namely, ‘‘ Further Investigation of 
the Physical Properties of Coal-Measure Rocks and 
Experimental Work on the Development of Fractures,’ 
by Mr. D. W. Phillips; ‘* Microscopical Study of Coal 
Seams and their Correlation,” by Dr. L. Slater; “‘ A 
Photometer for Use in Mines,’ by Mr. J. [von Grahar ; 
and ‘ Coal-Face Lighting by Means of Magnetic Induce 
tion,” by Professor W. Cramp. Receptions will be held 
at 4.30 and at 8 p.m. The whole of Thursday, June 16, 
and Friday, June 17, will be devoted to visits to works, 
and the Institution dinner will take place at the Royal 
Victoria Hotel, on June 16, at 7.30 p.m. Members are 
reminded that their reply forms should be returned, 
not later than June 1, to the secretary of the Institution, 
225, City-road, London, E.C.1 
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ENGINEERING TRAINING AND 
EDUCATION. 

er Evening (‘ourses Manchester. A prospec tus 
of short courses of lectures and laboratory work, to be 
given during the summer at the Manchester Municipal 
College of Technology, has been addressed to us. The 
classes will begin on Monday, May 30, and, in the 
majority of cases, will continue until July 23. They 
will embrace a variety of subjects in mechanical, ele« 
trical, and municipal engineering, building, chemistry 
und chemical technology, textile chemistry, printing, 
mathematics, physics, industrial administration and 
mining As a general rule, the classes are held, either 
from 6.30 to 8.30 p.m. or from 7 p.m. to 9 p.m., and the 
fee for each course is 10s. 6d. Copies of the prospectus, 
which contains detailed syllabuses of the 
may be obtained from the principal, College of Tech 
Manchester 
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Scholarships in Electrical Engineering The first 
award of the Scholarship established as a national 
mémorial to Sir Joseph William Swan, D.Sc., F.R.S., 
will be made this year. It will be administered by the 
Council of the Institution of Electrical Engineers and 
an annual value of 140/., and be tenable for 
vear. Each candidate must be nominated, not later 
than August 15 next, by his professor or teacher, and 
preference will be given to candidates who were born 
in the County Borough of Sunderland or have resided 
in that Borough or educated at Sunderland 
Technical College. The award is open to British subjects 
under 27 years of age on July 1, 1932, who have com- 
pleted a recognised electrical-engineering course. 
Other electrical-engineering scholarships to be awarded 
this year, comprise the Duddell, Ferranti, and Silvanus 
Thompson scholarships. ‘The first of these 
annual value of 150/. and is tenable for three years ; 
it is open to British subjects under 19 years of age on 
luly | next. The Ferranti Scholarship is of the annual 
value of 2501. and is tenable for two years. Each candi- 
date must be nominated before August 15 by his pro 
fessor or teacher and must be under 26 on July | next. 
Che Silvanus Thompson Scholarship is for British 
works employees under 22 years of age on July 1. It 
has an annual value of 100/. and tuition fees, and is 
tenable for two years. Nomination forms, and further 
particulars regarding any of the above four scholar 
ships, may be obtained from the secretary of the Institu 
of Electrical Engineers, Savoy-place, Victoria 
embankment, London, W.C.2 
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Barrish COMMERCE IrALY AND YUGOSLAVIA. 
Confidential memoranda the appointment of agents, 
terms of payment and methods of trading in Italy, and 
on the methods of quoting and terms of payment pre 
vailing in Yugoslavia, have been prepared by the Depart 
United Kingdom firms desirous 


WITH 
on 


ment of Overseas Trade. 
of receiving copies of these publications should commu 
cate with the Department at 35, Old Queen-street, 
London, 8.W.1, quoting reference No. C.X. 3750 in the 
“ase of Italy and No. C.X. 3874 in that ot Yugoslavia 


CHANGES OF ApprREss.—The Publicity Department of 
Dynamo and Crypto, Limited, has 


Lancashire 
been removed from Trafford 
offices at 94, Petty France, London, 8.W.1. The 
departinent will continue to be under the direction of 
Mr. W. L. Allison Ihe City office of the Department of 
Overs« Trade, present situated at 73, Basinghall 
street, London, E.C.2, being transferred to-day, to 
new premises second floor of 9-12. Basinghall- 
street, E.( G. Chuter, M.B.E., the officer 
in charge of the City office Dr. R. Lessing has moved 
laboratory and consulting practice from Medway 
House, Horseferry-road, Westminster, to 50, Queen 
Anne's-gate, Westminster, London, 8.W.1 
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THe Newcomen Socrery.—The summer meeting of 
the Newcomen Society will take place in Staffordshire 
fre to 4 London and district members will 
leave Euston at 4 p.m. on June 1, arriving at Trent 
Valley Station, Lichfield, 7 The party will 
proceed to their hotels in Lichfield by omnibus, and a 
reception will be held by the Mayor, at the Guildhall, at 
The whole of June 2 will be devoted to a motor 
omnibus tour embracing Cannock Chase, Beaudesert 
Park, Fairoak House, Rugeley, Great Haywood, Tutbury 
Fauld, where, if time permits, the underground 
quarries, o. Messrs. Peter Ford and Sons, 
The party will arrive back at Lichfield 
tour has been 
In the course of this, the tape 
at Lower Tean, of Messrs. J. and N. Phillips, 
which were established in the 18th century, will be 
visited, as will also the wire and tube mills, at Oakamoor, 
f Messrs. Thomas Bolton Sons, Limited. The 
return to Lichfield will way of Rocester via 
Ellastone or Croxden Abbe y On the last day of the 
meeting visite will be paid to the ecclesiastical stone and 
wood-carving works of Messrs. R. Bridgeman and Son, 
to Lichfield Cathedral, to Dr. Johnson's birthplace, and 
the Museum. Members are asked to notify the 
honorary secretary, Mr. H. W. Dickinson, The Science 
Museum, South Kensington, London, 8.W.7, of their 
intention of participating in the meeting, not later than 
Friday May 27 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Steam or Petrol-Driven Wagons.—The supply of steam 
or petrol-driven wagons of the six-wheel type, with 
three-way tipping bodies of 12-15 tons capacity. Offers 
five, or seven wagons. The City 
June 1. (Ref. 


are require d for three, 
Council of Johannesburg, South Africa ; 
No. G.X. 11,485 

Lock Gates and Lift Bridge.—The supply of two lock 
gates for an 18-ft. lock and one lifting span for a road 
The Indian Stores Department, Simla; June 6 
G.X. 11,491.) 


bridge 


(Ref. No 


CONTRACT. 


Messrs. Tue Enotisa Evecrric Company, Liurrep, 
have received an order from the Galloway Water-Power 
Company for five large water-turbine alternator sets and 
the Tongland and Glenlee power 
stations, together with a considerable quantity of 
switchgear and transformers. The water turbines 
be constructed at the Rugby works, and the generators 
and other material at the Stafford works. Other recent 
orders for power-station plant include a 7,500-kw. turbo- 
alternator set, a repeat order for a 3,750-kw. set, and a 
900-kw turbo-alternator, all for industrial 
concerns in the south of England ; in each case condensing 
plant is being supplied. 


three auxiliary sets for 


pass-out 


BOOKS RECEIVED. 


The Motion of Railway Vehicles on a Curved Line. By 
Cc. F. Denpy Marsgatt. London: The Railway 
Engineer. [Price 128. net.] 

Handbuch der Rohrleitungen. 
Berlin: Julius Springer. 
Department of Overseas Trade. Economic Conditions in 
Brazil. December, 1931. Report. By J. Garnett 
Lomax. London: His Majesty’s Stationery Office. 

[Price 2s. 6d. net.) 
Meter Engineering. By J. 


By Franz ScHWEDLER. 
[Price 32 marks.] 


L. Ferns. London: Sir 
Isaac Pitman and Sons, Limited. [Price 10s. 6d. net. 

Photogrammetry. Collected Lectures and Essays. Edited 
by O. von Grouper. Translated from the German 
original by G. T. McCaw and F. A.Cazatet. London : 
Chapman and Hall, Limited. [Price 30s. net.] 

Department of Scientific and Industrial Research. Building 
Research. Special Report No. 18. The Weathering of 
Natural Building Stones. By R. J. ScHAFFER. 
London: His Majesty's Stationery Office. [Price 
is. 6d. net.) 

Air Ministry. 
and Memoranda No. 1413. 
yn the Cowling of Air-Cooled Engines. By W. G. A. 
Perrine. [Price 28. 6d. each.] No. 1414. Drag 
and Interference of a Nacelle when Installed on the 
Upper Surface of a Wing. By W.G. A. Perrine and 
C. Catten. [Price le. 3d. net.] No. 1427. Primary 
Stresses in the Hull of a Rigid Airship. By L. Currry 
and R. V. Sourmwety. [Price 2s. net.] No. 1430. 
Simple Tilting Manometer for Rapid Reading. By J. 
Smauu. [Price 6d. net.] No. 1436. Torsional Load- 
ing on Stripped Aeroplane Wings. By H. R. Cox. 
[Price 9d. net.) No. 1438. Wind-Tunnel Experiments 
on High Tip Speed Airscrewe. By A. 8. HaRTsHORN 
and G. P. Dovetas. [Price 9d. net.] London: 
His Majesty’s Stationery Office. 

Winden und Krane. lufbau, Berechnung und Kon- 
struktion fiir Studierende und Ingenieure. No. 3. 
Lastaufnahmemittel Elektrische Ausriistung der Winden 
und Krane Ortsfeste und tragbare Winden. No. 4. 
Laufkatzen und Laufkrane. Edited by Drrt.-Ina. R. 
HaNncHEN. Berlin: Julius Springer. [Price, 
7-75 marks; No. 4, 8 marks.) 

Journal of the Iron and Steel Institute. Vol. ecxxiv. 
No. 2, 1931. Edited by Grorce C. Liuoyp. London: 
Offices of the Institute. 

Wechselbezichungen 
stellkosten Berlin 
4 marks. ] 

The History of the Oil Engine. By Antuour F. Evans. 
London: Sampson Low, Marston and Company, 
Limited. Price 258. net.) 

The Roads of England 
Ernest Benn, Limited. [Price 8s. 6d. net.] 

Proceedings of the Institute of British Foundrymen. 
Vol. xxiv 1930-31. Manchester: Offices of the 
Institute. 

Illustrierte Technische Worterbiicher 
Franzésisch-Italienisch Vol. 
nautica -A éronautique-Aeronautica. 
ScHLOMANN. Berlin Technische 
Verlag G.m.b.H. and V.D.L.-Verlag G.m.b.H. 

Bestimmungen dea Deutscher Ausschusses fiir Eisenbeton 
1932. Berlin: Wilhelm Ernst und Sohn. [Price 
2 marks. | 

Jahrbuch der 
XXXiii 1932. 
schaft 

Department of Scientific and Industrial Research Forest 
Products Research. Leaflet No. 5. Empire Timbers 
from Home and Overseas for Building and Structural 
Purposes. By Masor J. R. Coscrove. London: His 
Majesty's Stationery Office. [Price ls. 3d. net.) 

Modern Practical Stairbuilding and Handrailing. By 
Georce Exus. London: B. T. Batsford, Limited. 
Price 30s. net. 


Aeronautical Research Committee. Reports 
Wind-Tunnel Experiments 
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PERSONAL. 


Messrs. D. NAPIER AND Son, Limitep, Napier Motor 
Works, Acton, London, W.3, inform us that Sir Harold 
Snagge, K.B.F., has n appointed chairman of 
Company and Mr. Leonard Williams has been elected t 
a seat on the board as an executive director Mr. F. A 
Davies, who is also a director of the Company, retain 
his position as general manager. 

Messrs. ARMSTRONG-SAURER COMMERCIAL VEHICLEs. 
LimITEp, Thames House, Westminster, London, 8.W. | 
inform us that Mr. W. A. Smith has relinquished 
position as general sales and service manager of |! 
Company and has been succeeded by Mr. P. W. MeGuir 


be« 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday 
The Cleveland Iron Trade.—Restricted outputs 
Cleveland pig iron are rather more than ample, but stocks 
are only light, and producers hope that requirements 
will shortly increase to an extent sufficient at least t 
absorb the make. Market transactions are 
on home aeeount for early delivery, but overseas pig con 
summers are placing occasional orders with Tees-side firms 
Second hands possess little iron, and their operations ar 
practically confined to negotiations with Continental 
firms as their terms of contract with ironmasters prolibit 
merchant sales to principal! home consumers. Producers 
of Cleveland pig have still to make considerable price 
but for 
supply to customers elsewhere they adhere to 61s. for 
No. 1 grade, 58s. 6d. for No. 3 g.m.b., 57s. 6d. for No. 4 
foyndry, and 57s. for No. 4 forge. 
Hematite—Manufacturers of East hematite 
are encumbered by rather heavy and still increasing 
the blast furnaces, but are not without 
hope that the increases will be checked shortly. Ther 
are slight signs of early expansion of local consumption ; 
buyers in the Sheffield and Midland areas are still in the 
market and inquiries from abroad are just a little better 
Ordinary qualities remain at 63s. 6d., and No. 1 is 64s 
Makers are reluctant to name below these figures, whic! 
they declare entail substantial loss. Merchants are und 
no restriction as to the disposal of their holdings, but 
are not inclined to undersell producers to any extent. 
—Business in foreign ore all 
nominal price of best rubio 
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Foreiqn Ore. is 
standstill. The 
c.i.f. 

Blast-Furnace Coke.—Sellers of Durham blast-furna 
coke are anxious to liquidate their large stocks, 
local consumers have ample supplies of their own make 
to draw upon, and are buying very little. Good mediun 
qualities are in the neighbourhood of 15s. 9d. delivered 
to works in this area. 


Tees. 


but 


58. 


Manufactured Iron and Steel—There is continue:| 
scarcity of orders for nearly all descriptions of semi 
finished and finished iron and steel, and, in some depart 
ments, work cannot long be maintained at its presen 
level unless new contracts are secured. Buying of 
moment cannot be looked for until the heavy stocks 
largely of Continental material—have been substantially 
reduced. Principal market quotations stand : Common 
iron bars, 9/. 15s.; best bars, 10/. 5s.; double best bars 
101, 158. ; treble best bars, 11. 5s. ; packing (parallel), 8/ 
packing (tapered), 10/.; steel billets (soft), 5/. 10s. 
steel billets (medium), 62. 12s. 6d.; steel billets (hard 
7l. 2s. 6d.; iron and steel rivets, 11/. steel ship 
plates, 82. 158.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 81. 5s.; and gal 
vanised corrugated sheets (No. 24 gauge), 10/. 


o8.; 


Scrap.—Dealers in scrap report some slight improve 
ment in the demand for one or two kinds. Borings ar 
26s.; turnings, 31s. ; light cast iron, 35s.; heavy cast iron 
38s.; machinery metal, 40s.; and heavy steel, 36s. 


NOTES FROM THE SOUTH-WEST. 
CarRpirr, Wednesday 

The Coal Trade.—With the mines idle for half 
week and work suspended at the docks on Monday and 
Tuesday for the holidays, new business in the Wels! 
steam-coal trade quieter than ever. Supplies of 
of coal were in abundance, shippers 
experienced no trouble in securing their re quirements 
at schedule prices, except in respect to dry nuts, which 
were rather scarce, and some special brands of dry large, 
which small premium on the minimur 
prices. 

240,000 Coal Contract-—The Egyptian 5tat 
Railway contract for the supply of 240,000 metric tons 
of large Welsh coal has been awarded to Messrs. 1 
Beynon and Company, Limited, of Cardiff and Newport, 
sales agents for the Ebbw Vale group of collieries. Th 
coal is to be supplied between June and % ptember 
180,000 metric tons being delivered c.i.f. Alexandria at 
24s. 3d. per metric ton, and 60,000 tons f.o.b. Cardiff 
or Newport at 17s. 1ld. per metric ton. The allocatior 
of the order to Messrs. Beynons is a welcome relief to t! 
Monmouthshire colliery owners, for the loss of th 
business would have meant increasing the large numb« 
of pit stoppages which have become unavoidable in the 
district owing to the general lack of trade. 

ipril Exports.—Exports of coal from South Wales t 
foreign countries showed a sharp gain in April, partly on 
account of the extra working days as compared with 
March, and partly as a result of increased clearances 0! 
anthracite to Canada Total shipments 
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raised by 218,948 tons to 1,426,881 tons, while the 
average value was also advanced by 9d. per ton to 
18s. 63d. f.o.b. Exports of bituminous coal were 
increased by 132,272 tons to 1,195,835 tons, and the 
value by 1}d. to 17s. 14d. per ton, while clearances of 
anthracite were raised by 86,676 tons to 231,046 tons, 
and the value by 2s. 3}d. to 26s. 1}d.perton. At Cardiff, 
shipments of bituminous and anthracite coal were 
raised from 737,351 tons to 886,161 tons, at Newport 
from 197,434 tons to 197,536 tons, at Port Talbot from 
21,370 tons to 140,671 tons, and at Swansea from 
151,778 tons to 202,513 tons. 

Tron and Steel._—Imports of iron and steel goods in 
the past week amounted to 7,416 tons compared with 
23,029 tons in the previous six days. Supplies of goods 
subject to the 33} per cent. duty, were lowered from 
22.114 tons to 3,122 tons, but imports of pig-iron were 
raised from 2,360 tons, which came from India and was 
duty free, to 3,058 tons, which was subject to a 10 per 
cent. duty as it came from Belgium, France, and Holland. 
Arrivals’ of scrap, which is duty free, were also raised from 
915 tons to 1,236 tons. On the other hand, exports of 
iron and steel were increased from 3,240 tons to 11,365 
tons, shipments of tin-plates and terne-plates advancing 
from 2,771 tons to 7,393 tons, black-plates and sheets 
from 117 tons to 642 tons, galvanised sheets from 333 
tons to 823 tons, and other iron and steel goods from 
284 tons to 2,507 tons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—The holiday stoppage has had the 
effect of easing the position in most of the local staple 
trades. Quietness in the raw and semi-finished steel 
branches has been accentuated. In some instances, 
plants have been shut down for a week or ten days, but 
operations in the main will be resumed today. The 
demand shows no signs of broadening, and the policy of 
buyers taking just sufficient to cover immediate needs 
is much in evidence. Latest quotations (which show 
very little change) are as follow : hard basic-steel billets, 
7l. 17s. 6d.; soft basic-steel billets, 67. 7s. 6d.; West 
Coast hematites, 86s.; East Coast hematites, 84s. 6d. ; 
Lincolnshire and Derbyshire, No. 3 foundry iron, each 
63s. 6d.; Lincolnshire and Derbyshire forge iron, each 
59s. 6d.; bars, 101.; and sheets 117. The production of 
high-grade steels is on a more impressive basis than that 
of common varieties. In some instances in order to 
expedite delivery of urgent contracts, operations could 
have gone on through the holidays, but works thought 
it advisable to take advantage of the recess to make 
necessary repairs to plant. The scrap market is lifeless. 
Erratic conditions prevail in the heavy engineering trades. 
Orders are not flowing at all freely, despite the fact that 
Continental competition is less keen. The market for 
railway rolling-stock requirements leaves much to be 
desired. A few enquiries are in circulation, but in the 
bulk, these do not represent a very big tonnage. Local 
makers of patent buffers are feeling acutely the pinch 
brought about by the shrinkage of business with India. 
\t one time that market provided a valuable outlet for 
local products, but, of late, the demand has dropped to a 
low level. Orders have been booked from South Africa 
and South America, but economic stringency still 
dominates the attitude of British railway companies 
who continue to buy in a sparing manner. The manu- 
facture of hollow forged drums continues to expand, 
and is calling for some of the largest ingots ever made in 
Sheffield. The demand for armour plate and related 
products is of insignificant dimensions. Sheffield is 
doing a big business with centres devoted to the manu- 
facture of motor-cars. Electrical equipment occupies a 
strong position. Further improvement is manifest, 
both on home and export account. Agricultural machinery 
and implements are finding a better market, but the 
seasonal demand has not yet fully matured. High-class 
alloy steels, including stainless steel, rustless iron, and 
acid- and heat-resisting materials, are being consumed 
in increasing quantities. The tool trades are working at 
greater pressure. Inland requirements have not been 
so large during the past three years. 

South Yorkshire Coal Trade.—While the coal market 
generally has undergone little change, there is little 
movement towards better conditions. Most classes of 
fuel are only in limited demand. Industrial fuel has 
suffered a setback owing to the holiday stoppage, but 
prospects are indefinite. Smalls for boiler use are fairly 
robust. Slacks are badly in need of a stimulant, both 
on home and export account. A slight improvement has 
developed in the demand for housecoal, but consumption 
is well below normal. Foundry and furnace coke are 
fairly well placed. Blast furnace sorts are being bought 
freely. Gas coke is fairly firm at 23s. to 25s. Quota- 
tions: Best branch hand-picked, 25s. to 26s.; Derby- 
shire best house, 20s. to 21s.; Derbyshire best brights, 
78. to 18s. 6d.; screened housecoal, 16s. to 178. 6d. ; 
screened house nuts, 16s. to 17s.; Yorkshire hards, 16s. 
to 188.; Derbyshire hards, 16s. to 18s.; rough slacks, 
Ss. fd. to 98. 6d.; and nutty slacks, 7s. to 8s. 6d. 








REGISTRATION oF Motor VERICLES.—The number of 
new motor vehicles registered in Great Britain during 
— 1932, was 30,765, compared with 32,889 in 
March, 1931. 


Propuction or Rapium In ONnTARIO.—The first con- 
centrates from the mill at Wilberforce, Ontario, operated 
by Messrs. International Radium and Resources, Limited, 
are undergoin tests at the School of Mines, Toronto 
University. © mill is stated to be treating 45 tons 
of ore a day, though its capacity is 150 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

A General Survey.—The prolonged Whitsuntide 
holiday arrangements in most sections of the North- 
Western iron and steel and allied industries provided a 
further indication of the acute depression which still 
overhangs these trades. In many works the holidays 
were longer than for several years past. In a few steel 
departments conditions are a little easier, but in other 
directions business continues on the same restricted levels 
of the past four or five months. Heavy engineering 
departments report a dearth of orders of any magnitude, 
and structural engineers, machine-tool makers, textile 
machinists, and railway-plant manufacturers are all 
urgently in need of new work to prevent further plant 
being laid idle. In the Barrow area the immediate 
outlook is more encouraging. There, two furnaces were 
rekindled and steel plant was put into operation, after 
the holiday, to cope with increased demand from home 
clients, which has reduced accumulated stocks materially 
in the last few weeks. At Workington the steelworks 
have contracts on hand sufficient to ensure continuity 
of employment for present staffs for at least a month. 

Some Recent Orders.—W ork is ensured for two or three 
months at the establishment of Messrs. The Dowson and 
Mason Gas Plant Company, Limited, Levenshulme, 
Manchester, following the receipt of an order from the 
Air Ministry for seven large steel tanks for the petrol 
installation at the Abingdon Aerodrome, Oxford. The 
order will enable the firm to restart a number of dis- 
engaged operatives. Messrs. Simon-Carves, Limited, 
Cheadle Heath, near Manchester, who are moderately 
well booked, have just completed the construction of 
new boiler plant, incorporating automatic control 
equipment, for the Hackney electricity-generating sta- 
tion. Another Lancashire firm, Messrs. Hick, Har- 
greaves and Company, Limited, Bolton, have supplied 
the condenser equipment for this station. Electrical- 
equipment manufacturers continue to be well placed. 
Messrs. Charles Roberts and Company, Limited, Horbury 
Junction, near Wakefield, have secured an order from 
the Bolton Transport Committee for ten double-deck 
motor-omnibus bodies. Motor manufacturers are still 
favourably placed, and in the last few weeks Messrs. 
Leyland Motors, Limited, Leyland, and Messrs. Crossley 
Motors, Limited, Gorton, Manchester, have booked 
further useful orders. 

New Factory for Manchester-—The establishment of 
another new industry for Manchester, is foreshadowed 
by the announcement that the old-established firm 
of Messrs. Thomas Hedley and Company, Limited, 
Newcastle-on-Tyne, have decided to erect a large modern 
soap-manufacturing works at Trafford Park for the 
extension of their business. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are still very unfavourable and there seems little 
prospect of any improvement in the near future. Makers 
report a very poor demand for heavy steel, and inquiries 
are far from encouraging, but the placing of another 
shipbuilding contract on the Clyde raises the hope that 
other contracts may follow. Producers of black-steel 
sheets continue to be fairly well employed on the lighter 
gauges and have quite a lot of work on hand, although 
bookings show a tendency to ease off. The heavier 
gauges are quieter and galvanised sorts are moving very 
slowly. In the latter connection makers find it difficult 
to obtain business at a price which will compensate them 
for the increase in the cost of their raw material caused 
by the new duties. They are hopeful, however, that an 
improvement in the export trade may be forthcoming 
soon. The following are the current market quota- 
tions :—Boiler plates, 91. per ton; ship plates, 8. 15s. 
per ton ; sections, 8/. 7s. 6d. per ton; black-steel sheets, 
4 in., 7/. 15s. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. per ton, all delivered at Glasgow 
stations. 
Malleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland is still in a very depressed state 
and business is of a hand-to-mouth description. Orders 
are scarce and of small tonnage, and a similar state 
prevails in the re-rolled steel-bar trade. Prices are firm 
and are quoted as follow :—‘ Crown ” bars, 91. 158. per 
ton for home delivery, and 9l. 5s. per ton for export ; 
and re-rolled steel bars, 6/. 10s. per ton for home delivery, 
and 61. 7s. 6d. per ton for export. 
Scottish Pig-Iron Trade.—The makers of pig-iron in 
Scotland are passing through rather difficult times, as 
not only is business very scarce, but shipments continue 
to arrive here from India and disturb the home market. 
Local buying is at a minimum and the export trade 
shows no improvement. Prices are steady and are as 
follow :—Hematite, 68s. 6d. per ton, delivered at the 
steel works ; foundry iron No. 1, 728. per ton, and No. 3, 
69s. 6d. per ton, both on trucks at makers’ yards. 
Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, May 14, amounted to 149 tons. Of that 
total, 30 tons went overseas and 119 tons coastwise. 
During the corresponding week of last year the 
were 153 tons overseas and 18 tons coastwise, making a 
total shipment of 171 tons. 
Shipbuilding.—The China Navigation Company, Lim- 
ited, have placed an order for a pocnaee and cargo 
steamer with Messrs. Scotts’ Shipbuilding and Engi- 
neering Company, Limited, Greenock. This vessel, 
which is intended for the China coastal trade, is the first 
shipbuilding order booked in Greenock this year, and 





NOTICES OF MEETINGS. 


Royat Instrrvtion.—To-night, 9 p.m., Albemarle- 
street, W.1. ‘“ Faraday at the Sign of the Hexagon : 
Coal Colour and Constitution,’’ by Dr. H. E. Armstrong. 

Society or Guass TecHNoLocy.—Tuesday, May 24, 
4.30 p.m., Science Museum, South Kensington, 8.W.7. 
Council meeting. At 7.30 p.m., “Some Research 
Problems in Applied Chemistry,” by Professor G. T. 
Morgan. Wednesday, May 25, 2.15 p.m., “ The Elec- 
trical Conductivity of Sodium-Metasilicate-Silica Glasses,’ 
by Dr. E. Seddon, Dr. E. J. Tippett, and Professor 
W. E. 8. Turner. “The Colour of Selenium Ruby 
Glass,” by Mr. H. P. Rooksby. “The Influence of 
Thermal Treatment on the Opacity of Fluorine Opal 
Glasses,” by Professor I. I. Kitaigorodsky and Mr. 8. I. 
Kurovskaja. ‘‘ The Viscosity-Temperature Relationship 
and the Nature of Glasses,” by Mr. 8S. C. Waterton. 
At 7.15 p.m., annual dinner, Trocadero Restaurant, 
Piccadilly, W.1. 

ILLUMINATING ENGINEERING Socrety.—Tuesday, May 
24, 6.30 p.m., Lighting Service Bureau, 15, Savoy-street, 
Strand, W.C.2. “The Work of a Public Lighting 
Department,” by Mr. E. Marrison. 

INSTITUTION OF ELECTRICAL ENGINEERS.—W ednesday, 
May 25, 6 p.m., Victoria Embankment, W.C.2. Wireless 
Section Meeting. ‘‘Our Present Knowledge of the 
Ionized Regions of the Upper Atmosphere,” by Professor 
E. V. Appleton. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
May 26, 10, Upper Belgrave-street, 8.W.1. General 
Meeting. At 6.45 p.m. Annual General Meeting. 

INSTITUTION OF CrviL ENGINEERS.— Yorkshire Associa- 
tion: Thursday, May 26, 7.30 p.m., Hotel Metropole, 
Leeds. Annual General Meeting. 

Roya Sanrrary Instrrute.—Friday, May 27, 4.45 
-m., The Guildhall, Gloucester. “Slum Clearance,” 
by Dr. R. B. Berry. ‘“ Technical Methods and Devices 
in Connection with the Pasteurisation of Milk,’’ by 
Sir W. Dalrymple-Champneys, and Dr. R. Seligman. 








Naturat Gas In Canapa.—A recent report issued by 
the Canadian Bureau of Statistics, Ottawa, shows that 
the natural gas produced in the Dominion during 1930, 
totalled 29,376,919 thousand cubic feet. e two chief 
producing provinces were Alberta and Ontario. In the 
Turner Valley, 35 miles south-west of Calgary, Alberta, 
12,817,734 thousand cubic feet of gas were utilised, but 
much gas went to waste. 


Tue Instrrotion or Crvit Enoiveers.—The Council 
of the Institution of Civil Engineers has made a number 
of awards in respect of ry read and discussed at 
ordinary meetings during the 1931-32 session. These 
include Telford Gold Medals to Dr. C. F. Jenkin, F.R.S., 
and to Sir Bernard D’O. Darley; a Stephenson Gold 
Medal to Mr. B. G. White ; Telford Premiums jointly 
to Messrs. H. C. Whitehead and F. R. O'Shaughnessy, 
and to Mr. Raymond Carpmael, Mr. H. J. Deane, and 
Mr. John Goodman; a Manby Premium jointly to 
Messrs. W. F. Stanton and Mr. A. G. Le Clereq; and a 
Trevithick Premium to Mr. W. C. Ash. 


RECONDITIONING OF CROSS-CHANNEL STEAMERS.— 
With the recent re-commissioning of the R.M.S. Scotia, 
the London Midland and Scottish Railway Company has 
completed the programme of reconditioning and modern- 
ising the three Royal Mail steamers on the Holyhead- 
Kingstown route. The Scotia is the last of the three 
vessels maintaining the service to be reconditioned, all 
within the last six months, by Messrs. William Denny 
and Brothers, Limited, Dumbarton, the original builders. 
The other two ships, the Hibernia and Cambria, have 
already resumed service. An important feature of the 
reconditioning is the increase in nger accommoda- 
tion. Each vessel is now certified to carry 1,505 n- 
gers, an increase of 91 over the previous total. each 
case the number of sleeping berths has been increased 
to 308. The chief feature of the alterations is the 

rovision of an observation lounge on the boat deck. 

he forward end of this deck is covered in and fitted 
with large plate-glass windows. The sides of the vessels, 
between the awning and boat decks, at the forward 
end, are also fitted with plate-glass windows. 


Evecrricrry Suprpty ry Norra Wates.—A dinner, 
which was attended by nearly one hundred of the 
electricity supply and communication engineers of 
North Wales, was held recently at the Rhos Abbey Hotel, 
Colwyn Bay, Mr. A. Hewitt, chairman of the North Wales 
and South Cheshire Joint Electricity Authority, presi- 
ding. The speeches not only reflected the good feeling 
which exists among the various classes of electrical 
protagonists in that area, but indicated the good progress 
that domestic electrification has made. Mr. G. K. Paton 
stated that, in ten years, the output of the North Wales 
Power Company increased from 10,000,000 to 
65,000,000 kw.-h., and the number of consumers from 
2,344 to 13,080. Of the total output, 43 per cent. was 
bulk supply, while the quarry load represented 25 per 
cent. Mr. H. R. Kelly added that, at Prestatyn, the 
consumption was 95 kw.-h. per head of population per 
annum, though there was no industrial load. Emphasis 
was laid on the fact that the Post Office and Power 
Company officials were in close co-operation, and that 
the Soon of the former were not only being used for com- 
munication, but for the automatic closing of the switches 
and other control purposes. It was recalled how 
the Post Office engineers had helped the Power Company 
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CROSSING TOWERS AND SUBSTATION FOR THE GRID TRANSMISSION. 


SIR ARCHIBALD PAGE, M.INST.C.E.. M.LE.E.. CHIEF ENGINEER 


For Description, see Page 603.) 
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NATIONAL ELECTRICITY SUPPLY. 


THE re-organisation of the electricity supply of 
the country, as suggested in the Weir Report, and 
as embodied in the Electricity (Supply) Act of 1926, 
has now reached a transition stage. The country 
has been completely mapped out into areas for 
administrative and constructional purposes, a 
considerable proportion of the necessary wayleaves 
has been acquired, generally with much less 
trouble than recurring newspaper agitations would 
make it appear, and an equally satisfactory amount 
of actual constructional work has been carried out 
| both on the transmission lines and the sub-stations. 
Only a small proportion of the system is, however, 
yet in operation, except in Central Scotland, and 
then generally in more or less isolated lengths, 
while the difficult question of the grid tariff remains 
| undecided and the commencement of normal trading 
lis delayed. These statements are not made in any 
| critical spirit. In fact, we think it will be generally 
| agreed that since their establishment five years ago 

the Central Electricity Board have carried out their 
duties with praiseworthy energy and considerable 
tact, and are deserving of more credit than they 
have always received. In engineering circles at 
least there is, however, general recognition of the 
value of their work and many who came to blame 
have remained to praise. 

The position at the end of December last is suni- 
| marised in the Fourth Annual Report* of the Board, 
| published a few weeks ago. Speaking generally, 
|the position during 1931 was that in the areas 
dependent on the heavy industries the upward 
movement in electricity consumption, which had 
extended practically unbroken from 1922 to 1930, 
| was checked, though, as a result of the development 








* Central Electricity Board. Fourth Annual Report. 
London: Whitehead Morris, Ltd. Price 5s. net. 
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of the domestic load, production increased by 4-5 
per cent. To appreciate the importance of this, it 
is only necessary to state that there has been a 
continuous decline in output, both in Germany 
and in the United States since 1929. Moreover, 
future prospects are not discouraging. Electrifi- 
cation of industrial processes and re-equipment 
of installations was carried out more widely in 1931 
than during previous years, while the work of fre- 
quency standardisation also stimulated manufacture. 

As regards progress in the erection of the primary 
132-kv. transmission system, the aggregate way- 
leaves acquired by December 31, 1931, amounted to 
2,677 miles, leaving only 225 miles to be obtained, 
while of the total of 1,059 miles of secondary line, 
wayleaves had been obtained for 779 miles, and 
negotiations had been completed for the whole 
of England and Wales north of the line Worcester, 
Bedford and Ipswich. It is interesting to learn 
that out of the total of 9,865 consents obtained 
during 1931, 97-64 per cent. were voluntary, and 
that all the consents in Scotland and 99-57 per 
cent. of those in the South-West England and South 
Wales areas, in which scenic amenities are not 
lacking, came under that category. Negotiations 
had, in fact, been completed in Mid-East, East 
and Central England, while in North-West England 
and North Wales and in South-East England onl) 
56 miles remained to be dealt with. Sites were 
secured for 15,452 towers out of the total of 17,265 
required for primary lines and 6,918 out of the 
8,878 necessary for secondary lines. Eighty-five 
transforming and switching stations were in opera- 
tion. In addition, 241 circuit miles of 33-kv. and 
66-kv. cables were laid and only 17 circuit miles re 
mained to be completed. Of the 910 miles of trans 
mission line in operation, 604 miles were primary 
and 306 miles secondary, compared with the 464 
miles at the end of 1930. An additional 43 miles 
had been energised and made ready for operation. 

Considering the various areas in detail there is little 
to say about Central Scotland, since in that part 
of the country the transmission lines were practically 
completed and frequency standardisation was also 
well advanced. Operating experience, it is stated, 
has necessitated few technical modifications, while 
the value of inter-connection has already been 
demonstrated. In South Scotland, the latest 
area for which a scheme was published, capital for 
the construction of the five water power stations 
and the transmission lines involved was obtained 
from the Unemployment Grants Committee by the 
Galloway Water Power Company and the Board, 
respectively, and contracts were placed. In North- 
East England all the primary lines and all the secon- 
dary lines, except 1-7 miles, were completed, and 
23-6 miles of line were in operation. A special 
feature in this area is the Norton-on-Tees switching 
| station, of which we give a view in Fig. 4, page 602. 
| At this place lines from York, Newcastle, Darlington, 
and the North Tees generating station converge, 
and the switchgear is remote controlled from the 
last named, five miles away. In the same area, 
|the Harton switching station was equipped with 
|the first 66-kv. outdoor metal-clad switchgear 
‘to be employed in this country, while 5 miles of 
| 66-kv. three-core, oil-filled cable were also put in 
| operation for the first time. 

In North-West England, the most interesting 
engineering development were the towers erected 
| across the River Ribble at Preston, which are illus- 
trated in Fig. 2, on page 602. Shipping conditions 
| at this place rendered it necessary to keep the con- 
ductors at least 206 ft. above high-water level, and 
two towers, 239 ft. high, and with a base width of 
| 60 ft., were, therefore, built. The span between 
these towers is 720 ft., the approach spans on the 
north and south sides being 1,6]8 ft. and 1,710 ft., 
respectively. Bores taken on the site of the foun- 
dations showed rock 11-4 ft. below ordnance datum, 
with gravel between that point and the surface. As 
| the gravel was considered unreliable, owing to the 
presence of underground streams, it was decided to 
sink pits 12 ft. in diameter to support the two legs 
of the tower nearest to the river bank. These pits 
were taken down to 13-92 ft., and 13-12 ft., respec- 
| tively, and were filled with concrete. At the end 
of the year there were 58-4 route miles of trans 
| mission line operating at 33 kv., 23-6 route miles at 
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ll kv., and 1-4 route miles of cable at 6-6 kv. in | 


this area. 
In Mid-East England, 96 miles of 132 kv. lines 


linking Keighley, Bradford, Leeds, Ferrybridge and | 


Hull were placed in commission, while Boston, 


Surfleet and Peterborough were similarly linked by | 


33-kv. lines. Seven of the twelve 132-kv. sub-| 
stations were completed and five were in service. 
Of the transforming stations, that at York is 
equipped with both 132 kv. and 66-kv. gear, supplies 
being given through the latter not only to the city 
itself, but to Bridlington, Malton, Scarborough, and 
Whitby. Owing to the difficulty of running the| 
necessary number of lines to a site close to the 
existing generating station at York, the transform- 
ing station had to be constructed 1} miles away, 
connection between the two being made through 
a 66-kv. line running along the Derwent Valley 
Light Railway. Both the 132 kv. and the 66-kv 
awitchgear will remote controlled from the | 
generating station. In this area, two towers, 
298 ft. high, are being erected across the Ouse, and 
one tower, 254 ft. high, for the Trent crossing. The 
other tower for the latter crossing will be of normal 
height, owing to the presence of a high escarpment | 
on the east bank. For the Ouse towers piles up to} 
75 ft. long had to be driven for the foundations. 
In Central England, only 34 miles of primary line | 
remained to be completed, and of that constructed, 
104 miles, connecting Bartley Green, Nechells, Hams 
Hall, Nottingham, Leicester, Coventry and Burton 
on-Trent, were in use. The primary lines connecting | 
the area to those adjoining had also been nearly | 
finished. Of the 18 transforming stations, seven were | 
in service and five generating stations were linked | 
to the grid. The great problem in this area has, of | 
been the standardisation of the frequency, | 
to effect which will involve the conversion of about | 
£50,000 h.p of motors and 338,000 kw. of venerating | 
plant at an estimated cost of 4,336,7001. ‘To furnish | 
electricity at 50 cycles in advance of the complete | 
scheme, 55,000 kw. of new generating plant was put | 
into service, and 18,750 kw. of 25-cycle plant was 
re-wound, while by the end of the year standardisa- 
tioh had been completed in 140 sq. miles of the 
300 sq. miles involved, including conversion of | 
36,000 h.p. of motors on the premises of 4,460 con- | 
In East England, all the wayleaves had 
heen obtained, and 105-4 miles out of 139-6 miles | 
of primary transmission towers had been erected. | 
In this area, two towers, 236 ft. and 245 ft. high, | 
respectively, were built to carry the lines across the 
Yare, at Yarmouth. These towers, which are | 
shown in Fig. 1, page 602, give a clearance above | 
high-water level of 160 ft. and a span of 880 ft. | 
One of the towers straddles a combined road and | 
railway, and has a base of 90 ft. by 50 ft. To cross 
the Waveney and the New Cut at 
240-{t. tower, giving a clearance of 120 ft. and a 
span of 1,040 ft. is being erected, while a tower of 
the same height, with a clearance of 130 ft. and 
a span of 880 ft. is being constructed at Norwich. | 
South-East England was one of the most difficult 
areas from the wayleave point of view. Neverthe- | 
less, at the end of the year only 30 miles of primary 
and 42-8 miles of secondary line remained to be 
secured, while 370 ‘niles of primary and 114 miles of | 
secondary line had been erected. A total of nine sec- | 
tions, with 199 miles of primary line, were in commis 
sion, and five further sections, with a mileage of 92, 
were ready for operation. Fourteen 132-kv. trans- 
forming stations were in use at their designed 
voltage, while five others were operating at a lower 
pressure. Of the remaining fourteen, six were ready 
for operation. Of these, the Northfleet station, 
with seven circuits, i: the largest on the grid, | 
through Barking with four 60,000 kv.-a. and six 
30,000 kv.-a. transformers has the greater capacity. 
At the end of the year, designs were completed for 
the two towers required for crossing the Thames 
at Barking,* while a smaller crossing was completed | 
across the Roding at Barking Creek. This consists, 
us the illustration, Fig. 3, on page 602, shows, of a| 
single tower, 362 ft. high, which carries four 66-kv. 
lines connecting the Barking generating station to | 
the main cable system of the grid in east London. | 
In the inner London area, the cable-laying work | 
was practically completed. 
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* See page 57 ante 
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| In South-West England and South Wales, 492 
| miles out of 651 miles of wayleaves for primary lines 
|had been obtained, and 15 miles out of 110 miles 
of secondary lines. Out of a total of 2,822 consents 
|obtained during the year, only 12, representing 
3°5 miles, were compulsory. Some 16 miles of 33-kv. 
line, linking Bath and Melksham and Swansea and 
Neath, were put in commission. In places where 
|the presence of peat rendered the construction of 
| foundations difficult, two concrete rafts, one near 
the ground level and the other at about the normal 
| depth, are being used, the purpose being that the 
upper raft shall take the down thrust and the 
bottom the uplift, the full frustrum of earth being 
superimposed. 

As regards construction generally, work proceeded 
without any major alterations in the basic design. 
To give increased protection to the steel core of the 
conductors against corrosion, the aluminium strands 
were, however, pre-spiralised, so that a conductor 
in which the strands lie extremely evenly against 
one another obtained. Any tendency for the 
aluminium strands to open out when the conductor 
is cut is also eliminated, and construction is thereby 
facilitated. On some of the lower voltage lines, a 
modified type of tower was used, while tests have 


18 


| indicated that special insulators will be more suitable 


in districts where the atmosphere is subject to fog 
and pollution, than the ordinary patterns, Consider- 
able experience of the characteristics of the protec- 


| tive systems were obtained, and though difficulties 


were met with in obtaining accurate discrimination 
these are being gradually overcome. The potential 
supplies for distance relays are now, in certain cases, 
taken direct from the 132-kv. system, with the 
result that the provision of supplementary lower 
voltage lines to give supplies to substation auxi- 
liaries has been rendered unnecessary. In South- 
West England, the one circuit-breaker station was 
applied to 132-kv. lines with consequent economy, 
where supplies to comparatively small undertakings 
are concerned. In the same area, a new design of 
insulator to ensure a more effective self- 
cleaning action by wind and rain has also been used. 

During the year, consents to the borrowing of 
4,700,000/. for the purposes of the grid, and 
2,000,0001. for frequency standardisation were 
issued, making the totals borrowed under the two 
headings 25,200,000/. and 7,500,000/., respectively, or 
32,700,000/. in all out of the maximum of 50,000,0001. 
approved. 


post 


THE PROTECTION OF INDUSTRIAL 
PROPERTY AND BRITISH PATENT 
LAW. 

THe Annual of the International 

Association for the Protection of Industrial Property 

It opened on 


Congress 


James Whitehead, K.C., and Mrs. Whitehead, in 
the Hall of the Honourable Society of Gray’s Inn, 
and was continued on Tuesday by a of 
inaugural addresses by a representative of His 
Majesty’s Government, by the Comptroller-General 
and by the President, at the London School of 
Hygiene and Tropical Medicine. In his opening 
address, the president, Mr. Whitehead, spoke first as 


series 


| regards monopolies created by trade-marks, and gave 
}it as his opinion that trade-marks for protection 


against knavish copying ought to be encouraged 
both nationally and internationally, thereby in part 
answering a question he had propounded as to 
| whether industrial property ought to be protected. 
Continuing, the President said that at first sight 
the matter appeared to be more difficult as regards 
letters patent for inventions. He skilfully traced 
the history of monopolies in this country back to the 
fourteenth century, pointing out that certainly at 
that period the Crown exercised the prerogative of 
granting monopolies for various reasons—for 
instance, for the purpose of revenue—and indicated 
that the statesmanship of the time was sufficient 
to prevent, on the whole, gross abuses, although on 
more than one occasion trouble had arisen in the 
City of London through monopolies. He said not 
until 1623 was it found necessary, or desirable, to 
deal with this matter of monopolies by statute, 
and then enlarged on the fact that the first statute 
in the world—namely, the Statute of Monopolies of 





King James I—dealt with the matter not directly, 

but by declaring all monopolies as illegal with the 
|exception of those applying to letters patent for 
inventions. The statute created no rights, but left 
the common rights in force just to the extent that 
they had been before, as far as patents for inventions 
were concerned. Mr. Whitehead examined the 
question of the effect of the statute in multiplying 
inventions, and said that there was no great increase 
for about 150 years. 

He then reviewed the effect of inventions on 
social life, giving the instance of the Wedgwood 
pottery inventions, which introduced the custom of 
utilising young children in conveying the wares 
to the furnaces. This, however, he said, was not 
truly an argument for use against inventions, but 
rather showed that the spirit of invention was more 
advanced at that date than that of social progress. 
In this in part he found an answer to the suggestion 
that it would be better to have a kind of moratorium 
for a period of years for inventive and scientific 
work. He added that it seemed clear some reward 
to inventors should be made, and although the 
grant of letters patent or monopolies for a limited 
term might be a clumsy way of dealing with the 
situation, no better way had apparently yet been 
found. He agreed that, in these days of rapid 
transit, to limit patents in any given country to the 
nations of that country was not sufficient, and 
therefore he commended the international arrange- 
ments made to broaden the area of monopolies, 
and trusted that the work of the Congress would 
help in that direction. 

The main business of the Congress is concerned 
with technical legal matter which lies outside our 
sphere, but in connection with the subject of th 
Congress reference may be made to a Bill which has 
recently been introduced into the House of Lords 
to amend the existing British patent laws, the 
alterations largely being based on the report of the 
Departmental Committee on the Patents Acts and 
-atent Office Practice, of last year. This matter 
has a direct bearing on the work of the Congress 
and is of interest to the delegates attending. The 
Bill probably does not go as far as was hoped from 
the aspect of suggestions made by foreign countries, 
but it contains several substantial modifications to 
the present system. The matter is still in the stats 
of a Bill; that is to say, no new law has beer 
made. 

First, as regards the question of time, it is 
proposed to extend the period for leaving a complete 
specification after the usual provisional specification 
and to make consequential extensions at other stages 
of procedure. The proposed time is twelve months 
instead of the present time of nine months. Twelve 
months was the time allowed before the official 
search was instituted in 1905. The time was then 
reduced to six months to enable acceptance to be 
secured within a reasonable period, but yet to give 
the examiners time to make their searches. Inventors 
found this period rather short, and it was later 
extended to nine months. Now, as stated, it 's 
proposed to bring it again to twelve months. The 
advantage from the inventor’s point of view is that 
it gives him a better opportunity of developing his 
work before formulating the rather exacting 
complete specification. Probably it does not hamper 
the Patent Office authorities—first, because a! 
extension of time for acceptance is permitted, and 
also because the examiners are now very familia! 
with the work. 

The objection from the inventor's point of view Is 
that if, as seems to be natural, advantage 1s taken 
of the full time proposed to be permitted for filing 
the complete specification, the inventor cannot have 
the results of a British search in time to assist him 
in deciding whether or not he shall file applications 
abroad under the provisions of the International 
Convention. The inventor cannot, however, have 
the matter both ways, and he is not forced to wait 
for the expiry of the full period before lodging his 
complete specification. More latitude is given to 
the Comptroller as regards complying with the 
request of the inventor to treat a complete spect!- 
cation as a provisional specification and to modify 
| the date of the application, both these points being 
|rather important. A better definition is introduced 
| as to the effect of the disclosure of his invention by 
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an applicant after he has filed a provisional specifica- 
tion and then abandoned that provisional specifica- 
tion, continuing his application as of a later date, 
or otherwise had his application post-dated. 

There is rather a peculiar proposal as regards the 
acceptance of a patent of addition in a case where 
the main patent is under appeal, the result of which, 
presumably, will be to hold over from publication 
patents of addition for a substantial time in certain 
cases. ‘This, as far as can be seen, brings the matter 
more into line with German practice. One of the 
main amendments is to legalise what has been the 
practice of the Office to the advantage of the 
applicant in many cases—namely, in part to 
extend the official search, without, however, making 
an additional search obligatory. This question of 
additional searching has often been raised, and 
there is much to be said in its favour. The objec- 
tion was that of cost by the increase of examining 
staff and of publication. The result of an extended 
search officially made will be that a British patent 
will be regarded as having more value abroad. At 
the present time, knowing that the British search 
is limited, there is a tendency abroad for it to be 
thought that, say, German patents are of more value 
as having been subjected to closer scrutiny, the 
fact often being overlooked that in British opposition 
proceedings, which are by no means infrequent, 
matters far beyond the range of the British official 
search can be, and are, usually pleaded. The proposal 
in the Bill is to enable the Comptroller to cite any 
published information within his knowledge and 
which is really the new point—to make this an 
official citation which must be considered. Pre- 
viously, examiners were often kind enough to the 
inventor to bring information to their notice, but 
they could not enforce this. Apparently, another 
result will be that this cited information will now 
be available on an application for the official cita- 
tions, which was not the case before. The grounds 
of opposition have been slightly extended, the 
principal extension being the possibility of pleading 
the issue of a publication between the provisional 
and complete specification dates if those speci- 
fications differ. 

Certain important clauses deal with the legal 
position as between joint applicants. The Comp- 
troller is, for the first time, to be given power to take 
hardship into question in connection with the time 
in which a patent may be sealed. Certain provi- 
sions are made dealing with patents of addition 
and with the restoration of lapsed patents, as well 
as to the amendment of specifications on application 
to the Comptroller for leave to amend. It is 
proposed to insert a provision dealing with an 
automatic endorsement on letters patent of addition 
as regards licences of right where the main patent 
is so endorsed. The section dealing with revocation 
of a patent bas been very substantially altered, 
mainly by the addition of certain definite grounds 
upon which the patent might be revoked. Many, or 
all, of these, however, appear to have been available 
before on the law generally, although this is the 
first time the position has been made clear. There 
are 15 grounds set out specifically. In the section 
dealing with the prevention of abuse of monopoly 
rights, a clause is inserted referring to conditions 
which are in restraint of trade and contrary to 
public policy. Provisions are introduced in respect 
of giving relief to a patentee in an infringement 
action for a claim which, though invalid, is proved 
to have been framed in good faith and with reason- 
able skill and knowledge ; also to joint patentees 
in the sale or lease of patents. It is proposed to 
modify the Act as regards liability for threats. 
The Comptroller is also given power in certain cases 
to compel the execution of a document by enabling 
him to appoint someone to execute it if the appro- 
priate person refuses to do so. 

lhe list of documents to be regarded as non- 
anticipatory of an invention is increased—for 
instance, by the addition of foreign abridgments. 
An addition is proposed dealing with the amendment 
of what are regarded as clerical errors, the Comp- 
troller being given power to advertise corrections 
and hear oppositions thereto. It is also proposed 


contrary to well-established natural laws. A new 
feature is proposed in the matter of appeals from 
the Comptroller. Heretofore the majority of such 
appeals have been heard by a law officer of the 
Crown, namely, the Solicitor-General. Now an 
Appeal Tribunal is proposed to be constituted, 
this consisting of a judge of the High Court to be 
nominated by the Lord Chancellor. This may 
very materially affect the cost of appeals, but it is 
a little early to say what will be the result, especially 
as it is well known that appeals from the Comptroller 
at the present time are somewhat of the nature of 
small patent actions. 


NOTES. 
Tae TRevirHick MEMORIAL. 

[r is appropriate that any memorial to Richard 
Trevithick, the inventor of the locomotive and one 
of the first to suggest and use high-pressure steam, 
should be erected at Camborne, since he was born 
near by at Illogan, and received his early education 
and carried out a good deal of his pioneer work in 
that town. At the same time it must be admitted 
that this recognition, which takes the form of a 
statue and of a scholarship fund to provide free 
instruction at the Camborne Mining School, is a 
little belated, since Trevithick was born in 1771. 
We must suppose, however, as is sometimes done, 
that the idea is to link up this tribute with the 
centenary of his death, which occurred in 1833. 
The statue, which was unveiled by H.R.H. Prince 
George, K.G., on Tuesday, May 17, represents 
Trevithick holding the model of the locomotive, 
which was tried at Camborne in 1801 and after- 
wards run in the streets of London in 1803, in his 
hand, and looking towards Beacon Hill, where his 
first experiments with this machine were made. 
The plinth on which the statue is mounted is 
decorated with bronze panels. These bear represen- 
tations of allegorical female figures holding models of 
the Cornish boiler, of the Merthyr Tydfil locomotive 
being placed on the rails, and of the dredger being 
placed in the water. In the background of the last 
two are models of a modern engine and a liner, 
respectively. The centre panel at the back is 
occupied by a sailing ship with the sun rising behind 
it, while on the right is Carn Brea, and on the left 
the mule track over which Trevithick took his 
engines from Lima to the Serro de Pasca mine. 
The posture of the figure itself strikingly conveys 
the bodily strength for which its subject was famous, 
while the plinths no less clearly tell the story of a 
man who, in spite of the disappointments and dis- 
couragements which are too often the lot of the 
English inventor, correctly foresaw that the steam 
engine “‘ would double the population of the king- 
dom and make our markets the cheapest in the 
world.” Though he, as is also customary, received 
little reward for his efforts inf his lifetime, and his 
fame, since his death, has often been overshadowed 
by that of those who followed him, history will 
always accord him a leading place among the 
pioneers of engineering progress. 


Tue FepERATION OF BritisH [INDUSTRIES AND THE 
OTTawa CONFERENCE. 


In February, 1930, the Federation of British 
Industries issued a report in connection with the 
Empire Conference of that year, in which it was 
stated that “the most urgent necessity exists for 
this country to take all possible steps to increase 
trade with the Dominions.” This point is even 
more emphatically stressed in a pamphlet, entitled 
Industry and the Empire, which the Federation has 
issued in consequence of the re-assembling of the 
Empire Economic Conference at Ottawa in July. 
Such a policy, it is argued, is called for by the econo- 
mic necessities of the times, since both during, and 
since, the war there has been an immense stimulus 
to economic nationalism, combined with a tendency 
towards the economic grouping of adjacent countries. 
The competitive position of Great Britain, or of any 
Empire country individually, is disadvantaged by 
such economic groupings. On the other hand, 
Great Britain can, together with the Dominions, 





now to carry into effect something long desired, 
namely, to enable the Comptroller to reduce the | 
grant of a patent for an invention obviously | 





India and the Crown Colonies, create an economic 


ra by the enactment of the Statute of West- 
minster, the task before statesmen is to make such 
an agreement between those nations as will give the 
Empire the opportunity of organising its joint 
life to the benefit of all parts and of the whole, and 
of playing its part in world affairs. As it is consi- 
dered that the Ottawa Conference will provide such 
an opportunity, this theme is developed in some 
detail to show that while strictly nationalistic 
economic policies must lead to a restriction of trade, 
combination to facilitate trade within the Empire 
will create a vast unit, the operations of which will 
be to their own benefit. The questions of tariffs, 
complementary industrial production within the 
Empire, and investment and monetary policy, 
are dealt with, and finally the suggestion is made 
that a representative organisation should be set 
up to study Empire economic questions, to keep a 
careful record of the progress made between Con- 
ferences, and to put into effect the decisions arrived 
at by those gatherings. At the same time, it is 
considered that this co-operation should be extended 
into the field of industry, and the hope is expressed 
that the appropriate organisations in the various 
parts of the Empire will come together and maintain 
close contact with each other. Nowadays, it 
would be difficult to find many people who would 
argue against the ties of Empire, both political and 
economic, being strengthened, and the vast majority 
will therefore be able to discover little in the Federa- 
tion’s proposals at which to cavil, as long, that is, 
as these proposals are considered broadly. We 
cannot help feeling, however, that when details 
come to be considered difficulties will arise. For 
instance, among the main “ questions of principle * 
upon which the Federation make recommendations 
are such matters as Empire air transport, migration 
and education, not to speak of double taxation and 
whether quota legislation for dealing with British 
films should not be introduced. These are important 
questions no doubt, even though it may be argued 
that their importance is sectional rather than univer- 
sal, but they are questions upon which opinions 
are many and widely different, and to reach a 
decision about which will mean lengthy and detailed 
deliberation. Such deliberation seems to us hardly 
to be the first object of such a Conference as that 
which is to meet at Ottawa. Its duty is to lay foun- 
dations, a difficult enough task if the superstructure, 
with such decorations as may be desirable, is to 
have any permanence. But for it to concern itself 
in any great degree at this stage with the super- 
structure and decorations before the strength and 
extent of the foundations has been determined, 
would be to pursue a policy which, when applied to 
their own undertakings, the members of the Federa- 
tion would be the first to deplore. The Conference 
must learn to walk before it can be expected to run. 


INTERNATIONAL ALUMINIUM COMPETITION. 


On several occasions in the past, reference has 
been made in our columns to the competition 
organised by the Internationa] Aluminium Bureau, 
Paris, the aim of the promoters of which, as 
stated on page 471, ante, is to encourage the 
development of the aluminium industry. Money 
prizes are offered for the best suggestions dealing 
with the construction of new apparatus, with 
improved applications of the metal or its alloys, 
or with improvements in the manipulation of 
these materials, the object being to extend the 
uses and applications of aluminium and the light 
alloys. The first competition took place in 1931, 
when upwards of 300 entries were submitted, and 
as a result of the interest aroused in numerous parts 
of the world, a second International Competition 
has been decided upon. The opening date of this 
will be July 1 next, and entries must be submitted 
between that date and October 1, 1932. The 
rules of the 1932 competition, drawn up in English, 
French, and German, are now obtainable either 
from the Bureau International de Propagande de 
Aluminium, 23 bis, Rue de Balzac, Paris, 8e, 
or from The British Aluminium Company, Limited, 
Adelaide House, King William-street, London, 
E.C.4. These rules state that the competition is 
open to persons of any nationality and that entries, 
which must be typewritten and signed by the 





group of unlimited possibilities. As the relation- 
ship of the nations forming the Empire has been 





author, should be submitted in English, French, 
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or German. The suggestions put forward must 
deal with the manufacture of an article, machine, or 
part of a machine, of aluminium or one of its alloys, | 
or with an improvement in the working or use of | 
the metal. The proposals submitted must be 
sufficiently complete to allow the value of the sugges- 
tions to be fully appreciated. They should contain | 
a detailed description, or model, of the article, | 
together with drawings, dimensions, weights and | 
other particulars. If a process forms the subject | 
of the entry, full details should also be given. In 
all sufficient data should furnished to 
permit of experimental trials being made in order 
that the claims put forward may be verified. An 
ipproximate tonnage 


be 


cases 


economic study indicating the 
of aluminium likely to be employed under present 


economic conditions, as a result of the suggestion 
submitted, should be included. Prizes totalling 
20,000 Swiss francs will be divided among the 


\t least three prizes 
ess than 2 O00 


be 


authors of the best proposal 
will be awarded and no prize will be | 
The results of the 
inmnounced on or before December 15 next 


francs competition will 


THE ROYAL SOCIETY 
CONVERSAZIONE. 
luke conversazione of the Royal Society was held | 
on Wednesday, May 11, at Burlington House, the 
Fellows and guests being received by the President, | 
Sir Frederick Gowland Hopkins. The exhibits, 
of direct professional interest to the engineer, were 
perhaps numerous than previous 
occasions, but there were many in the wider field | 
of physical science which may sooner or later find 
applications in his work and others already applied 
in closely allied professions. In the first-mentioned 
category perhaps the most notable exhibit was an 
instrument shown by the Cambridge Instrument 
Company, Limited, 45, Grosvenor-place, 8.W.1, for 
mount of 


less on some 


recording by photo-electric means the 
suspended matter, such as smoke or dust, in gases 

We hope to deal more fully with this apparatus in a 

subsequent issue of ENGINEERING, but we may now | 
explain that the light diffracted by the suspended | 
matter is used as a basis of measurement. The optical | 
axis, consists of | 


| 


system, which is arranged in one 
two parts, one of which produces a beam converging 
to form a real image of a lamp filament. A column 
of smoke is drawn through this beam, and the light | 
diffracted by the smoke particles falls on a large | 
condenser lens which forms the second part of the | 
optical system, in conjunction with stops which | 
intercept the direct beam without obstructing the 
scattered light which directed to a photo- 
electric cell. The current from this cell is a measure 
of the smoke density, and is recorded without ampli- | 
fication on a thread recorder operated ballistically. | 

\pparatus developed in the research laboratories 
of Messrs. Imperial Chemical Industries (Alkali), 
Limited, Northwich, Cheshire, included 
balance for the measurement of pressures of from 300 
to 2,000 atmospheres, which we also hope to deal 
with later. It was of the differential-piston type, 
but the feature of particular interest was that the 


18 on | 


a pressure 


piston was given a rotary motion about its longi 
tudinal axis in order to reduce frictional effects 
to a negligible amount. Other exhibits of the 


included « cinematograph film showing 
the growth of crystals, an interferometer for invest: 
vating the distribution of round 
growing crystal, and electrical insulation and win 
lows for high pressure work. 

I'wo exhibits from the National Physical Labora 
tory may be mentioned, one being a recording dilato- 
meter of the electrical-capacity type, due to Mr. W. 
Prytherch. In this appuratus a simple valve circuit 
is employed to generate electrical oscillations, the 


ompany 


concentration i 


magnitude of which is critically dependent on the 
capacity of One 
plate of this condenser is connected to the specimen 
furnace, so that changes in the dimen- 
f the specimen vary the capacity of the 


+ small two-plate condenser. 


in an electri 
wns O 
cvondenser. which, in turn, causes changes in the 
inode current of the valve. These current changes 
ire recorded, together with the temperature, by a 
thread recorder, so that anv anomalies are clearly 
indicated 

The other exhibit the National Physical 


Laboratory to which we wish to refer was a quartz 


from 


| per sec., 


| dividing circuits in cascade, the first giving a fre- 
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ring oscillator and chronograph for radio-frequency 
and other measurements, due to the late Dr. W. D. 
Dye, F.R.S. As is now well known, a bar when cut 
in a particular direction from crystalline quartz 
can be made to increase in length by lateral electric 
polarisation. If the polarisation is reversed, the 
rod contracts. This change in length can be pro- 
duced in a ring of quartz if the lateral polarisation 
is restricted to three equally spaced sections of the | 
ring amounting to about half the total circumference. 
It should be noted, however, that the orientation 
of the ring must be such that the directions of the 
electric field correspond to the three electric axes 
of the crystal, since if the rest of the circumference | 
is excited by the same polarity the total circum- 
ferential change in length is zero. If, on the other 
hand, the polarity of the intermediate parts 
in the opposite direction, the dimensional changes 
are additive and the ring expands and contracts 
as a whole with alteration of the sign of the polarising 
field. In the apparatus exhibited, the ring was 
excited by six pairs of plates forming sections of 
two concentric cylinders, alternate pairs of plates 
being cross connected and the ring being supported 


1s 


by three loops of very thin metal strip. When | 
coupled to a suitable valve circuit the system | 
becomes electrically unstable and an_ electro- 


mechanical oscillation builds up, the frequency of | 
which is governed primarily by the dimensions of the | 


| 


ring. 

(n important characteristic of this mode of motion 
is that the change in the modulus of rigidity of the 
quartz with changes of temperature is very small, | 
and the temperature coefficient of frequency as 
an oscillator may be as small as from 1 to 5 parts 
in a million per deg. C. Under steady operating | 
conditions it appears possible to obtain a frequency | 
constant to the order of | in 100 million. Since | 
natural crystal must be used, the limiting diameter | 
of the ring obtainable is about 10 cm. and a ring of 
this size would have a frequency of about 20,000 | 
which is thus the lowest available. In 
order, however, to employ such frequencies for time 
recording electrical circuits for frequency dividing 
can be used, and, by means of frequency-multiplying | 
circuits, the apparatus can be used for obtaining 
radio frequencies of high precision. The apparatus 
exhibited was shown connected to two frequency- 


quency of 5,000 and the second a frequency of | 
1,000. From this a phonic wheel having 100 teeth 
and rotating 10 times per second was operated, and 
by mechanical gearing and electrical contacts 
time signals could be transmitted to other apparatus. 

The chronograph shown enabled the rate of the 
driving source with a frequency of 1,000 cycles per | 
second (obtained in this case from the quartz-ring 
oscillator, as explained above) to be compared with 
that of a standard clock. Divergencies as small as 
0-01 second per week are automatically recorded 
on a paper chart. The driving source can be used 
at the same time to generate any one of a large 
harmonic range of radio frequencies. 


Messrs. Standard Telephones and Cables, Limited, 
Connaught House, Aldwych, W.C.2, showed appa- 
ratus for measuring the time distortion of telegraph 
signals. The time distortion of the signal 
combination of the shape distortion and of time 
displacements due to the inertia of relays, Xc., 
its measurement of great importance in 
mechanically-operated telegraph systems, to enable 
a check to be kept upon the transmission conditions 
of lines and terminal apparatus. The receiver used 
for the measurements includes cathode-ray 
oscillograph, upon the screen of which flashes are 
caused to occur on the arrival of each signal. The | 
flashes are made to move in a circular path by means 
of a rotating field applied to the deflecting plates 
of the oscillograph from an auxiliary oscillator, the 
latter being adjusted to synchronise with the average 
speed of the transmission to be tested. With these | 
arrangements, succeeding flashes on the 


is a 


and 


Is 


a 


screen | 
appear spread out over a segment of the polar scale, 
and the time between the earliest and latest signal, 
in terms of one time unit, can be read off. Thus 
the percentage distortion can be quantitatively 
measured 


| 
| 


The flashes on the screen on the arrival of each | 
signal are produced by making the marking and | 


| relay. 


| by Mr. R. 


i 
the 


| operated. 
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spacing contacts of the receiving relay alternately 
charge two condensers from a battery through the 
primary of a step-up transformer, the secondary 
| terminals of which are connected to the anode and 
| cathode, respectively, of the oscillograph tub: 

The impulse voltage across the secondary terminals 
therefore produces from the cathode a stream of 
electrons having different velocities, on account of 
the different accelerating voltages of the impuls: 

Owing to the rotating deflecting field producing 
the time scale, the electrons suffer different defle: 

tions, and consequently the trace on the screen is 
in the form of a radial flash. This flash, although 
persistent, owing to fluorescence, is produced in a1 
extremely short time, and hence forms an idea! 
timing mark to denote the arrival of each signal 
as defined by the movement of the armature of th 
receiving relay. 

As measurements of this kind are primarily 
conducted to locate faulty components or adjust 
ments, it is necessary to have a reference standard 
which produces perfect signals, and for this purpos: 
a test transmitter is provided. 
tially of a motor-driven sequence switch, which 
produces various types of signal, and an auxiliary 
telegraph relay, the object of which is to 
up” the signals produced by the sequence switch, 
so that almost perfect signals are available for 
transmission through the system under test. To 
ensure synchronism between the transmission and 
the rotating field in the receiver, the sequence switch 
is driven by a synchronous motor, the speed of which 
is controlled by an auxiliary oscillator through « 
A high degree of constancy in the speed of 
transmission is thereby obtained, so that th 
auxiliary oscillator at the receiving end can I» 
adjusted without difficulty to a frequency corre 
sponding to the speed of the test transmission 
The oscillator covers a frequency range from 30) 
periods to 250 periods per second, and has two 
independent outputs, one of which is used to drive 


It consists essen 


* clean 


| the relays of the test transmitter, while the other 


provides the polar time scale in the test receiver. 
The complete apparatus thus comprises an oscil 
lator, a test transmitter and a test receiver which 
may be used for loop tests on equipment of which 
both terminals are accessible. For tests in both 
directions over long lines, a complete set is required 
at each end. 

The use of the cathode-ray oscillograph in radio 
research formed the subject of a lecture delivered 
A. Watson Watt in the course of the 
evening, and an exhibit by the Department of 


| Scientific and Industrial Research Radio Research 


Station, at Slough, was arranged as a more complete 
but independent illustration of the subject-matter of 
lecture. The demonstrations included the 
photography of atmospheric wave forms, direction 
finding, the location of thunderstorms, and wireless 
echoes. 

The Woolwich Research Department showed, in 
addition to a selection of radiographs of engineering 
structures obtained by means of y-rays and X-rays. 
a protected X-ray tube for operation at 400 ky 
It consisted of a glass cylinder about 5 ft. 6 in. in 
length and 4 in. in diameter, the anode being a 
water-cooled gold disc and the vacuum being 
maintained by a diffusion pump continuously 
The whole tube was protected by « 
cvlinder of lead 1 in. in thickness, and the backs of 
the anode and the cathode were also covered with 
lead 10 mm. in thickness, this protection bein: 
necessary on account of the high voltage employed 
We were informed that the radiation is capable o! 
penetrating 5} in. of steel. 

A particularly interesting demonstration of the 
photo-electric properties of diamond was arranged 
by the Government Laboratory. It has recentl) 
been found that there are two types of diamond 
characterised, respectively, by transparency 0! 
opacity in certain regions of the infra-red and ultra 
violet portions of the spectrum. Diamonds of the 
transparent type generate a current when exposed 
to ultra-violet light, and the demonstration showed 


jone of these stones developing a current of 10” 


ampere which required an opposing e.m.f. of 0-6 
volt to reduce it to zero. By applying a volta 
to the diamond other effects are produced, and 
these were demonstrated by coupling the diamond 























MAY 20, 1932.] 





ENGINEERING. 


607 








tv a thyratron valve. The effects shown included ) 
activation by ultra-violet light of short wave- 
length, the reduction of resistance by the action of 
visible light when in the activated state, and the 
quenching effect of light having a wavelength of 
about 3,650 units, after which the diamond is 
unaffected by light, except the short ultra-violet. 
We understand that the full explanation of these 
phenomena has not yet been determined. 


(To be continued.) 


—_——¢-— 
By J. Booruroyp, B.Sc., A.M.LC.E. 
[Price 6s, 


Applied Mechanics. 
London: Edward Arnold and Company. 
net.] 

4s stated in the preface, this book has been * written 
primarily for students in the third year of a Mech- 
anical Engineering Course”; presumably a third- 
year part-time course is meant. Approximately 
one-third of the matter is devoted to strength of 
materials, ranging from simple stresses to torsion, 
one-third beginning with dynamics and ending with 
friction, and the remainder with hydrostatics and 
hydraulics. 

Evidently the author is of opinion that the 
subject is best learned from a minimum of precept 
and a maximum of practice, as he devotes nearly 
25 per cent. (42 pages, including numerical answers, 
to 174 text) of his space to the reproduction of (in 
the main) past examination questions. Without 
entering into the pros and cons of this question, 
we are of the opinion that by thus limiting the 
space at his disposal, the author has cramped 
himself unduly, and this has caused him to omit 
many details, the insertion of which would have en- 
hanced the value of the book. For instance, no direct 
assistance is given in problems on the stresses in 
compound bars, or on the stresses caused by con- 
strained expansion or contraction due to change 
of temperature. Again, in the section on beams and 
bending, the student should be given some assistance, 
graphical or otherwise, in finding the centre of 
gravity of a beam section; also a description of the 
method of finding the moment of inertia of a simple 
section and of the rule for parallel axes needed on 
page 81, would be an advantage. 

While in our opinion these omissions detract 
somewhat from its value, yet on the ground covered, 
the book is well written and well arranged, and we 
have no doubt that in the hands of a capable teacher 
it will serve its purpose admirably. 


Stisse an Kolbenmaschinen mit 
Schubkurbelgetriebe. Vols. 1 and If. By Inc. Dr. TECHN. 
Franz Kuspa. Berlin and Vienna: Julius Springer. 
Price 18 marks, two vols. ] 


Diruckwechsel und 


One of the few problems which arise in the use of the 
reciprocating engine mechanism and which has not 
yet been satisfactorily solved is that of determining 
the shock loads on the big-end and small-end bearings 
of the connecting rod, which are caused by the com 
bined effect of the reversal of thrust at the crosshead 
and the necessary working clearances between the 
two bearings and their pins. It is with this problem 
that the author deals. The method hitherto used 
has been to base the analysis on the assumption 
that all the clearance was in one of the bearings. 
The author points out that this assumption, whilst 
it considerably simplifies the calculations, gives 
incorrect values for the relative velocities of the 
moving parts at the point of impact, and it is on these 
relative velocities that the determination of the shock 
loads is based. The first part of the book is there- 
fore devoted to an exhaustive analysis of the problem 
from first principles, taking into account the effect 
of clearance in each of the two bearings. Both 
approximate and exact methods of solution are given, 
and numerical examples are worked out to show the 
difference between the results obtained by the two 
methods. 

The author then proceeds to consider how the 
magnitudes of the shock loads may be determined 
from a knowledge of the relative velocities at 
impact, basing his treatment on the work of Berger. 
He concludes that our knowledge of the laws 


magnitudes of the loads caused by impact. The 
methods developed do, however, enable the influence 
of varying conditions on the magnitude of the 
relative velocities at impact to be determined and 
indicate the way in which the effect of shock may 
be minimised. To simplify the analysis the author 
has deliberately ignored the rather indeterminate 
effects of friction and of the cushioning of the 
lubricant in the clearance spaces. In the nature 
of things, the book can only appeal to a limited 
number of readers. Its value is enhanced by the 
critical review which the author gives, at the end 
of vol. i, of the existing information on this intricate 
problem. Vol. iiis made up entirely of the diagrams 
referred to in vol. i. 


Recent Advances in Analytical Chemistry. Vol. 11. Inorganic 
Chemistry. Edited by C. AINsworTH MriTcHELL, D.Sc., 
F.L.C. London: J. and A. Churchill. [Price 15s. net.] 

CONSIDERABLE advances have been made in the 
technique and methods of procedure in chemical 
analysis during the last ten years. Many new methods 
have been introduced based on physical and optical 
phenomena, and rapid progress has been made in 
the development of more accurate and refined 
methods for the determination of the commoner 
inorganic elements. Several of the methods in 
general use have been subjected to rigid examination 
by some of the research associations, the results of 
which have indicated the directions in which im- 
provements may be expected. Dr. Mitchell, in 
collaboration with ten authorities in various 
branches of applied chemistry, has produced in 
the volume under review, summary of the 
principles of inorganic analytical methods now in 
use, and has also detailed the advancements which 
have taken place in the older methods, together with 
a critical survey of methods which have been 
developed for the analytical separation of the rare 
earth metals during the last few years. A wide 
view has been taken of the term inorganic chem- 
istry, as amongst the sections are included chapters 
dealing with hydrogen ion concentration, which 
describes and illustrates electrometric, colorimetric 
and potentiometric methods, and a chapter on 
microchemistry which deals with physico-chemical, 
organic and inorganic methods, applying spectro- 
scopic, radiometric and nephelometric processes, 
and organic methods for the determination of 
methoxyl, carboxyl and acetyl groups. Ina chapter 
dealing with water and sewage analysis, valuable 
data are given relating to the difficulties which 
arise in determining water pollution, the effect 
of dilution on the biological demand of organically 
polluted liquids, and the significance of organisms 
as an index of pollution. The author emphasises 
the relative importance of the results of chemical 
analysis and the modern biological findings and 
considerations, and he also makes a valiant attempt 
to define the numerous factors which tend to 
influence the dispersion and distribution of aquatic 
organisms. A valuable feature of the volume is the 
inclusion of a classified list of the more character- 
istic botanical and zoological organisms, arranged 
according to pollution intensity. 

The outstanding chapters are those dealing with 
the rare-earth elements and other rarer elements, 
which have been contributed by Schoeller and Powell, 
who have themselves carried out such _ brilliant 
researches and made such valuable contributions to 
this branch of analytical chemistry. Some of the 
methods which these authorities have evolved are 
of commercial importance, as there is a demand for 
some of these elements in a high state of purity for 
medical purposes. These include thallium, lithium 
and rubidium, the physiological properties of which 
are now being extensively studied at medical institu- 
tions on the Continent and in this country. A 
gravimetric method for the separation of tantalum 
from niobium, applicable to mixtures of the two 
oxides in any proportion, and specially suitable for 
micro-work, has been elaborated by Powell and 
Schoeller. The separation is based on differential 
hydrolytic dissociation of the oxalo-earth acids in 
presence of tannin in slightly acid solution, oxalo- 
tantalic acid is stable only in presence of a certain 
amount of free oxalic acid, partial or complete 


a 





governing the behaviour of actual materials which 
are neither completely elastic nor completely 
plastic is insufficient to determine the actual! 





neutralisation causing precipitation of tantalic 
acid, whilst oxaloniobic acid is much more stable. 
All students of chemistry should feel indebted to 








Dr. Mitchell for assembling in such concise and 
accessible form the recent literature references of 
this diverse and rapidly developing field of science. 
The breadth of treatment of the subject should 
greatly enhance the perspective and knowledge of 
students and assist in bringing about a better 
appreciation of the underlying theoretical principles 
involved. It furnishes an index to the direction of 
modern progress, the abundant references to origina! 
sources of information are of considerable value, 
the excellent features of the companion volume 
dealing with organic chemistry have been retained, 
and a word of praise is due to the publishers for the 
general excellence of the volume. 


THE LATE GENERAL WILLIAM 
BARCLAY PARSONS, D.S.O. 

Many English engineers will sympathise with 
their professional brothers across the Atlantic in 
the loss sustained by the unexpected death during 
the past few days of General William Barclay 
Parsons. Coming of an old New York family, 
whose namé has been perpetuated in one of the 
down-town streets in that city, General Parsons 
was very widely known. In fact, he was at one 
time so familiar a figure over here, and the relations 
he developed with this country and its people were 
of so happy a character, that he was, not inaptly, 
once described by Sir John Wolfe Barry as half 
American, half English. 

General Parsons was born in 1859, and received 
his education at Columbia University, where he took 
the degree of Bachelor of Arts in 1879 and Civil 
Engineer in 1882. For some years at the time of 
his death he had been Chairman of the Board of 
Trustees of this institution. His first practical 
experience was with a coal company, but almost at 
once he turned to railroad work ; in 1882, entering 
the service of the Erie Railroad, in which, by 1885, 
he held the rank of division engineer. In 1885, he 
commenced practice as a consulting engineer in 
New York, and in these years acted as consultant 
to work involving some 1,500 miles of railway and 
500 miles of water and sewer systems, besides other 
public works, embracing pumping plants, reservoirs, 
dams, bridge work, &c. Later, between 1898 and 
1899 he conducted surveys for the Canton—Hankow 
Railway in China, amounting to 1,000 miles. 

The early work with which Mr. Barclay Parsons’s 
name will be most generally associated followed 
upon his appointment as chief engineer in 1894 to 
the Rapid Transit Board of the City of New York, 
and this brought his qualities into greater promi 
nence than anything else. The board was created 
with a view to co-ordinating the various systems of 
transport which were then developing in New York 
in a somewhat heterogeneous manner, the object 
being to make the most of any particular facilities, 
and to bring all into a plan which should be capable 
of efficient extension to meet the demands of the 
future. General Parsons has always been regarded 
as, in the main, responsible not only for the actual 
developments of which, as chief engineer, he was 
in personal charge, but for those which followed 
subsequently, during his tenure of the position of 
consulting engineer, as the general system extended 
with the growth of traffic and the spread of the 
city. After studying the conditions in other large 
cities, including London, where he was much 
interested in the District and Metropolitan Railways, 
Mr. Parsons decided on the shallow-subway system 
as affording advantages over the deep-level tunnel 
type of railway. In those days mechanical 
appliances were not so highly developed as they 
are now, and great stress was laid on the objection 
to making two vertical journeys by lifts, in addition 
to the journey by train. The escalator had not 
then come into its own, and the correctness of the 
attitude towards lifts is, perhaps, to-day confirmed 
by the policy of elimination which is being pursued 
in our own city here. The New York subways are, 
as our readers are aware, only just below street 
level, with the very minimum of cover rendered 
possible by the extensive use of structural steel- 
work. In the course of the past two years we have 
described in these columns many interesting typical! 
pieces of work on extensions to the original scheme. 
In these, with the experience gained in the course of 
years, the methods have become more advanced, 
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but, in the light of knowledge, can hardly be said 
to be more daring than those adopted in the earlier 
work. The latter was described in a paper read 
by Mr. Barclay Parsons before the Institution of 
Civil Engineers in 1908, the report of which occupied 
ubout 150 pages of the Proceedings, the discussion 
extending over four successive Tuesday evenings. 
For this contribution the author was awarded the 
Telford Gold Medal. 

In 1904, Mr. Barclay Parsons served as a member 
of the Isthmian Canal Commission, and later as a 
member of the Board of Consulting Engineers in 
connection with the Panama Canal. In 1904, he 
was also appointed to the Advisory Board of 
Engineers for the Royal Commission on London 
Traffic. He thus had, we believe, as an American 
citizen, the unique experience of serving on a 
Royal Commission. With him on the Advisory 
Board were Sir John Wolfe Barry and Sir Benjamin 
Baker. In T'raction and Transmission we referred 
to the appointment of the latter as the choice of 
two of the ablest and most experienced British 
engineers, while Mr. Barclay Parsons was described 
as the one man in the United States who, above all 
others, had had the sort of experience which would 
aid materially in bringing practical results out of 
the chaos then confronting the Metropolis. The 
report of the Advisory Board was published as 
vol. vii of the general report of the Commission, 
and contained a mass of interesting information. 
During the Yerkes regime Mr. Parsons acted as a 
Director of the District Railway. 

From 1904 till 1914 Mr. Barclay Parsons acted 
is chief engineer to the Cape Cod Canal, described 
in a paper read by him before the American Society 
of Civil Engineers in 1918, which society awarded 
him the Norman Gold Medal. Although this work 
involved no great engineering feats, it brought to 
fruition schemes which had been in hand for 300 
years, while it also afforded General Parsons the 
opportunity of making an unique investigation of 
flow in tidal canals. In 1916, he was chairman of 
the Chicago Transit Commission, and in recent 
years, as the senior partner of one of the best-known 
firms of consulting engineers in New York, has been 
connected with many notable engineering works 
throughout the United States. 

He served in the Spanish-American War, and 
at the time of the Great War was an enthusiastic 
supporter of the Allies before his country came into 
the conflict In due course he served with the rank 
of major, and then lieutenant-colonel and colonel 
with the Ilth U.S. Engineers in France, and 
was attached to the Ist, 3rd and 5th Armies of 
the British Expeditionary Force, and to the Ist 
and 2nd Armies of the American Expeditionary 
Force. He was awarded the British D.S.O. in 
1919, and the United States D.S.M., was made an 
officer of the Legion of Honour, and of the Crown 
of Belgium. Subsequently, with the rank of 
brigadier-general he was appointed deputy chief 
engineer, Corps of Engineers, U.S. Army Reserve. 
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| touch with workers in Europe, especially in France 
and Italy, and made periodic visits to this side of 
| the Atlantic in furtherance of this hobby. 





| studies, which we believe brought to light several 
General Barclay Parsons died in the 
Hospital, New 


| curious facts. 
Presbyterian 


was believed to be making a good recovery. We 
| extend our sincere sympathy to his widow, brother 
| and other relations, and to the large circle of friends 
| who will miss his genial companionship. 


THE LATE SIR F. AUSTEN HADOW. 

THe news of the sudden death of Sir Frederick Austen 
Hadow, C.V.O., late Chief Commissioner of Railways, 
India, at his home at Old Alresford, Hants., on May 11 
last, will be heard with regret by a wide circle in the 
profession. The son of the Rev. G. R. Hadow, late 
Rector of Wylye, Wilts., Frederick Austen Hadow 
was born at Crayford, Kent, on September 5, 1873. 
He received his general education at Branksome House, 
Godalming, and at Charterhouse, and entered the Royal 
Indian Engineering College, Coopers Hill, in 1892, 
passing out in 1895. After a year’s training under Sir 
Alexander Binnie and Messrs. David Hay and Maurice 
Fitzmaurice, he proceeded to India, in October, 1896, to 
take up the appointment of assistant engineer on the 
construction of the Brahmaputra-Sultanpur branch 
line, 60 miles in length, of the Eastern Bengal State 
Railway. Some years later he was placed in charge of 
extension works on the Cooch Behar State Railway and 
afterwards served as assistant engineer on the Dharlla 
Bridge works of the Kaunia-Dhuhri extension of the 
Bengal State Railway. In 1901, he was promoted to 
the rank of executive engineer of the Dhuhri Division 
of the extension and was placed in charge of the com- 
pletion works. From 1902 to 1904 he served as assistant 
manager of the Eastern Bengal State Railway, and, on 
his return from a year’s leave, he was appointed assis- 
tant secretary to the Indian Railway Board in 1905, a 
position he continued to occupy until 1909. While in 
this capacity he worked immediately under the Director 
of Railway Construction and examined all projects for 
new railways in India and schemes for the improvement 
of existing railways. 

In 1909, Mr. Hadow became manager and engineer- 
in-chief of the Bhavnagar-Gondal-J unagad- Porbandar 
Railway, Kathiawar, Bombay Presidency. He had 
charge of 459 miles of open line and of two branch lines, 
respectively 30 miles and 18 miles in length, which were 
under construction and of two other lines under survey 
In 1911 he was appointed deputy manager (deputy 
agent) of the North-Western Railway, and after serving 
in this capacity for five years, became secretary of the 
Indian Railway Board. In 1919, however, he returned 
to the North-Western Railway as agent, a rank equiva- 
lent to that of general manager. He was called upon to 
deal with several difficult situations brought about by 
general unrest in the Punjab and a strike of the em- 
ployees of the line in 1920. He also had to undertake 
the reconditioning of the railway following upon the 
heavy military traffic necessitated by the Afghan War 
and the operations in Waziristan in 1919. In recog- 
nition of his services he was made a C.V.O. in 1922. In 
1924 he returned to the Indian Railway Board as 
member, and was knighted two years later. When Sir 
Clement Hindley, with whom he had worked in close 





General man of a 
buoyant and cheerful disposition who did not allow 
difficulties to prevent him from extracting happiness 
from his work and associations. His geniality and 
high character won him friendships wherever his 
work or other occupations took him. He was 
particularly welcome over here in engineering circles, 
but was, of course, best known to the leaders of the 
profession of some years ago. His relations, we 
believe, with the staff of the British Forces to which 
he was attached in France, where he was largely 
engaged in road construction, were at all times of 
the most cordial descripvion. His connection with 
professional work here was renewed as recently as 


Parsons was essentially a 


collaboration, returned to this country in 1928, Sir 
Austen succeeded him as Chief Commissioner of Rail- 
ways; it had been his intention to retire, but the 
Government of India persuaded him to remain for a 
year or two longer. He relinquished the position of 
Chief Commissioner in 1930, but, unfortunately, did 
not live long to enjoy his retirement. Sir Austen, 
who was only 58 at the time of his death, became an 
associate member of the Institution of Civil Engineers 
in 1901, and a full member in 1911. 


Lonpon, Mrptanp anp Scortisa Rarmway Dooxs 
Hanpsook.—A new handbook entitled, Ports Owned 
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INGOTS. 


| May 6 last. 


subject under consideration. 
length of the contribution, however, we are only abl 
| to give a brief summary of the ground covered. 

The first and second reports presented by the Com 





chosen as representative of normal practice. Thes: 
9 of steel other than “ killed.” 
issued in 1929, dealt with fundamental 
into several matters having a controlling influenc: 


the fourth report, a precise study has been mack 
of a further 27 ingots, the experimental programms 


during the first four years. Of these 27 ingots, 18 were 


other than killed. 


and to focus attention upon one factor at a time, the 
ingots were cast, with few exceptions, in a 36-cwt 
standard mould. Marked contrast was found between 


rimming and semi-killed ingots. 
sulphur, phosphorus and carbon show the greatest 


whilst in the 


showing a less pronounced tendency. Silicon, man- 
ganese, nickel, chromium, titanium, and aluminium 
segregate but little, whilst copper and arsenic occupy 
a position between these two groups. 

Principles Involved in the making of Rimming Steel.— 
Although originally the term “ rimming” may have 
arisen from a superficial characteristic, namely, the 
behaviour of the upper surface of an effervescing steel 
ingot during solidification, it has now come to denote 
the distinctive feature of this type of ingot, which is 
disclosed, when it is sectioned, as an outer case free 
from blow-holes and of a composition purer than the 
average of the ingot. This “ rim,” or outer case, may 
be substantial, or, at the other end of the scale, very 
thin. In both instances the gas holes lead off from 
the inner surface of the case. The production of 
rimming-steel ingots represents an immense tonnage of 
commercial steel, and has become of increasing import- 
ance during the last few years. Material of this kind 
is now being extensively used for a variety of purposes, 
such, for example, as motor-car body sheets, mild 
steel strips, and tin-plates, where a highly-finished 
smooth surface is required. The chemical composition 
of steel of this kind is approximately: Carbon, from 
0-05 per cent. to 0-25 per cent.; manganese, from 
0-25 per cent. to 0-65 per cent.; silicon, not more 
than a trace; and phosphorus and sulphur below, say, 
0-040 per cent., when deep-stamping qualities are 
required, or much higher for certain kinds of tin-plate. 
A typical rimming ingot consists of four distinct zones, 
namely: (a) a very thin outer skin of chilled crystals 
of approximately the same composition as the bath: 
(6) underlying this, a zone composed of material 
purer than the average, which, in practice, may contain 
certain pencil-like blow-holes normal to the surface 
of the ingot; (c) a narrow zone of comparatively 
impure material associated with blow-holes of globular 
form, usually termed intermediate holes; and (d) 4 
centre portion, less pure than the average, containing 
material purer in degree at the bottom and more 
segregated material at the top. Large globular biow 
holes are found scattered throughout this area. The) 





and Served by the London Midland and Scottish Railway, 
and compiled and arranged by Mr. H. N. Appleby, | 
has recently been published by the railway company | 
concerned. The work contains illustrated descriptions | 


qe » ) . rn ' se Clé 1c vo . 
1929, when he delivered a course of special lecvures of Barrow harbour and docks, Fleetwood harbour and | 





on American engineering at Cambridge University. 
He received a number of academic honours, being 
made LL.D. of St. John’s in 1909, D.Sc. of Princeton, 
1920, and of Trinity, 1921 ; and Doctor of Engineer- 
ing of the Stevens Institute in the same year. For 


many years he was the senior member in the 


United States of our Institution of Civil Engineers, | 


having been made a member in 1892. 
He was the author of several contributions to 


engineering literature, and in later years had 


devoted himself to historical research relating to 
mediwval engineering. 





| 
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| 
| 
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Wyre docks and Garston docks, Lancashire, and Ayr, | 
Grangemouth and Troon harbours and docks in Scotland. 
Each description is accompanied by a large-scale coloured 
plan of the dock system concerned. Shorter descriptions | 
are given of docks, harbours, wharves and piers, owned, | 
leased or served by the railway company, at Bristol, | 
Heysham, Holyhead, Oban, Stranraer East, Glasgow, | 
Birkenhead, Goole, Hull, Workington, and other places, | 
and also on the Rivers Thames and Clyde. In each case 


| particulars are given of the exact situation of the port or 
| dock, the length of quays and the depth of water along- 


side, the equipment available, the nature of the sea 
traffic, the principal exports and imports, and the services 
provided by the London Midland and Scottish Railway 


In this pursuit he was in! Company 





are generally termed central or centre holes. 

Whilst the general principles involved in the manu- 
facture of satisfactory rimming ingots are compara 
tively clear, many of the details of the mechanism rest 
upon indirect evidence only. Although a mass ol 
experimental data is available concerning the gas 
contents of various solid steels, little is known of the 
difference in the relative compositions of the gases 
held in solution by the centre portion of the ingot and 
the exterior solid rim. It has been suggested that 
when liquid steel contains an excess of hydrogen. 
this gas will give rise to blow-holes just below th« 
skin of the ingot. Perhaps one of the most significant 
facts, in this connection, is that a charge of steel. 
which is in such a condition when tapped from th 
furnace, gives rise to this particular kind of blow-hole 
It appears to be practically impossible to change their 


his hope some day to publish the results of these F — Fourth Report on the Heterogeneity of Steel 

: | Ingots, submitted by a joint committee of the Iron 
j}and Steel Institute and the National Federation of 
| Iron and Steel Manufacturers to the Iron and Steel 
York, following an| [ndustrial Research Council, was presented to the 
operation to his shoulder, from which at first he| Iron and Steel Institute at the annual meeting on 
As has been the case with previous reports, 
the present report is divided up into a number of 
| sections, each dealing with a particular aspect of the 
Owing to the very great 





mittee in 1926 and 1928 were exploratory in character. 
and contained a detailed study of some 32 ingots, 


comprised 16 carbon-steel ingots, 7 of alloy steel, and 
The third report. 
researches 


upon the practical problems of the investigation. In 


being designed to elucidate certain aspects of hetero- 
geneity revealed by the preliminary work carried out 


cast from killed steel, and the remaining 9 from steel 
Further, in order to reduce to a 
minimum the variables involved in their manufacture, 


the heterogencity in ingots of killed steel and in the 
In the killed steel, 


tendency to segregate, and are arranged in that order, 
ingots of unkiiled steel, phosphorus 
segregates most in the pipe, with carbon and sulphur 
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location in the ingot and produce good rimming steel 
by the addition of deoxidising agents, such as alumin- 
ium, silicon, or manganese. It is true that by the 
use of sufficient deoxidising agents the formation of 
these skin-holes can be prevented, but, in doing this, 
the steel has to be almost completely killed, and a 
piped ingot is produced. This has been suggested to 
be an indication that subcutaneous blow-holes are 
caused essentially by hydrogen. The Committee 
realises, however, that some research workers are of 
the opinion that the gases soluble in steel are not the 
cause of rimming, and the reaction indicated byKlinger,* 
between MnO and carbon may also contribute to the 
rimming action. Some indication has been given of 
the complexity of this problem, and it is safe to say 
that, in the present state of knowledge, no satisfying 
explanation of the phenomena associated with the 
type of ingot known as rimming steel can be regarded 
as established. 

Pyrometry as Applied to Liquid Steel.—In the Second 
Report on the Heterogeneity of Steel Ingots, attention 
was drawn to the important question of the determina- 
tion and control of the temperature of liquid steel. The 
special difficulties of obtaining such temperatures were 
referred to, and the errors occurring in practice and the 
limitations of the observations obtained were recog- 
nised. Though any individual works, by its own 
established pyrometric practice, may obtain fairly 
concordant figures which are valuable for internal use, 
such data lose some value as a comparison between 
different works. After the publication of that report, 
observers from various steel works were asked to 
determine the temperature of a series of heats at the 
University of Sheffield. The great lack of agreement 
between the various observers demonstrated that the 
question certainly needed special consideration, and 
with this end in view, the Main Committee arranged 
for the formation of a special sub-committee. This is 
composed of members directly concerned with pyro- 
metric practice at various works, and also of repre- 
sentatives of one pyrometer maker. The objects of the 
sub-committee were to consider, and if necessary to 
experiment, and finally to present a report to the 
Main Committee concerning the possibilities of the 
concordant determinations of the temperatures of 
liquid steel. 

The special experience gained during the work of the 
sub-committee has emphasised the importance of 
certain methods which must be adopted if representa- 
tive determinations are to be obtained by the optical 
pyrometer. To be considered competent, all observers 
must have had extended practice, and must be familiar 
with the instrument used. The conditions of use must 
he standardised, as far as possible, as regards the posi- 
tion sighted on, absence of smoke and fumes, and other 
more or less recognised procedure. The calibration 
of all optical pyrometers should be checked at frequent 
intervals against a standard temperature scale over 
the whole of the range actually used. Thermocouple 
methods for the determination of the temperature of 
liquid steel in the melting furnace and in the ladle 
have been tried, but have not proved a practical 
success. A much greater degree of accuracy is required 
than can be obtained at the present time, and the 
sub-committee is continuing its investigations with a 
view to improving matters in this respect. It must be 
agreed, however, that temperature data such as are 
obtainable serve a very valuable purpose in any works 
when used with a proper estimation of their significance. 

Ingot-Mould Material.—This section is divided into 
two portions, respectively entitled ‘Thermal Pro- 
perties of Ingot-Mould Irons,” by Messrs. J. G. Pearce 
and E. Morgan, and “ The Thermal Conductivities of 
{ngot-Mould Irons,” by Dr. J. W. Donaldson. The 
two first-named authors state in their introduction that 
attention was drawn to the paucity of information on 
the thermal and other properties of ingot-mould irons 
in Section II of the Second Report of the Committee 
on the Heterogeneity of Steel Ingots, and, at the 
suggestion of the Chairman of that Committee, the 
British Cast-Iron Research Association undertook to 
provide information on these properties. The Hetero- 
geneity Committee made it abundantly clear that it 
did not in any way question the quality of ingot moulds 
4s now supplied, and that it realised the extent to which 
the life of an ingot mould was governed by the treat- 
ment it received in the steelworks. The physical 
properties called for were required solely for the 
purpose of elucidating all the factors incidental to the 
production of the perfect ingot. This confined the 
present stage of the investigation to the examination 
of ingot-mould material as now made. 

It is well known that ingot moulds are made of 
hematite iron, since the most satisfactory way of 
disposing of discarded moulds is to melt them in place 
of pig-iron in the steel furnace. This demands the 
use of metal low in sulphur and phosphorus, which, 
‘n turn, involves the use of pig characterised by a high 





total-carbon content. The silicon content is usually 
such as to yield a soft grey iron, for a mottled or white 
structure would promote premature cracking. The 
manganese content is that characteristic of whatever 
hematite iron is employed. 

The results of tests on three ingot-mould irons are 
given in the present contribution. The first sample 
was taken from a block cast at the same time as the 
mould, from the same metal and of similar thickness ; 
hence it represents the metal before use. The users 
of the mould reported that it had a good life and the 
surface stood well. After about 50 heats, however, 
two cracks appeared at the top of opposite walls. These 
gradually advanced until, after 65 heats, they had ex- 
tended downwards about 9 in., and the mould was 
discarded. Sample No. 2 was also taken from metal 
cast at the same time as the mould. No information 
is available, however, as to length of life of the mould. 
Samples 37 and 38 were taken from a used mould, the 
former from the top and the latter from the bottom of 
the mould, which had a life of 65 casts. As the result 
of investigations to determine chemical composition, 
microstructure, thermal expansions, dilatation pro- 
perties, densities and electrical resistivities, the following 
conclusions were arrived at :— 

Chemical analyses of moulds from various sources 
show that, while there are variations in the total carbon 
and silicon, on the whole, they conform to a generally- 
accepted composition; lesser variations may occur 
from one part of a mould to another. Microscopic 
examination shows that moulds are substantially 
pearlitic as cast, interspersed with flake graphite. The 
size of the individual flakes of graphite varies consider- 
ably from mould to mould, and may also vary from 
one part of a mould to another. The density of ingot- 
mould iron decreases as the total-carbon and silicon 
contents increase, and, of course, decreases as the tem- 
perature rises. The electrical resistivity increases 
with an increase of the total carbon and silicon. There 
is little variation in the critical points on heating and 
cooling ‘or in thermal expansion. The capacity for 
permanent growth varies from iron to iron. During 
its life, the composition of the mould metal changes 
slightly. The total carbon falls, owing to decarburisa- 
tion at the working face, and the combined carbon falls, 
owing to the conversion under heat of pearlite to ferrite. 
These changes are, of course, greatest at the working 
face and least on the outside. They produce a conse- 
quential decrease in density. There is no direct 
correlation between the composition and physical 
properties, these being also determined, in part, by the 
structure, which, in turn, is governed partly by the 
conditions of melting. In view of the variety of gra- 
phite structures obtainable, there seems little likelihood 
of establishing direct correlation between the physical 
properties and the constitution, including both the 
composition and the structure. 

As stated above, Part II of the section on Ingot- 
Mould Material is by Dr. J. W. Donaldson, and deals 
with the thermal conductivities of ingot-mould irons. 
The thermal conductivities of the four specimens of 
ingot-mould iron used in the first part of this section, 
namely, Nos. 1, 2, and 37 and 3B, were determined by 
means of an apparatus based on the familiar guard- 
ring method of determining conductivity, designed for 
use in a commercial laboratory. This combines fair 
accuracy with substantially rapid manipulation. The 
results for thermal-conductivity values, obtained from 
the ingot mould irons, are lower than those usually 
obtained from grey irons of similar compositions and 
structures, cast under ordinary foundry conditions, 
for engineering and other castings. This diminution 
in the heat-conducting property appears to be due 
to the nature of the irons, which are lacking in denseness 
and are of a more open nature than normal grey-iron 
castings. The thermal conductivity of these irons 
also appears to increase during the life of the moulds, 
owing to the heat treating or annealing influence of the 
molten steel on the material. 

Mathematical Considerations Concerning the Cooling 
and Freezing of Ingots.—The last section of the report, 
apart from a bibliography, deals with some further 
mathematical considerations concerning the cooling 
and freezing of steel ingots, by Mr. N. M. H. Lightfoot, 
the author of a contribution on the effect of latent 
heat on solidification, included in the Third Report 
on the Heterogeneity of Steel Ingots. In his present 
contribution, Mr. Lightfoot states that there is a thin 
layer of iron oxide scale between ingot and mould, 
and also, possibly, a layer of entrapped air. He then 
proceeds, by mathematical treatment, to give some 
indication of the influence of this material of low con- 
ductivity on the rate of freezing of the ingot. He also 
examines the effect of the separation of the ingot and 
mould on the rate of solidification. As the result, 
a number of formule and curves have been deduced. 


HETEROGENEITY OF A SanD-Cast InGor. 
A second contribution on the subject of the hetero- 





* Kruppeche Monatshefte, vol. vi, page 11, (1925). 


geneity of steel ingots was presented at the meeting of 


the Iron and Steel Institute on Friday, May 6. This 
was a paper by Dr. A. Kriz on “ The Heterogeneity of 
a Sand-Cast Steel Ingot.” The author states in his 
contribution that to study the heterogeneity of large 
alloy-steel ingots made in the steel plant of the Skoda 
Works, Pilsen, Czechoslovakia, some ingots, which 
were cast and became solid under various conditions, 
were investigated. These conditions deviated in 
some cases from the usual practice, and an extreme 
case was an ingot cast in a preheated sand mould, 
so that the rate of solidification was considerably 
slower than that in a chill-cast ingot. The steel for 
this ingot was made in an acid open-hearth furnace 
from a charge of Swedish and English pig-iron and 
chromium-nickel steel scrap. The time from the 
melting down of the charge to its tapping was 8 hours. 
The procedure of the whole process was normal. A 
small test ingot, weighing approximately 7 kg., was 
cast during the tapping, the percentage chemical 
composition of its middle portion being as follows: 
carbon, 0-35; manganese, 0-59; silicon, 0-27; 
phosphorus, 0-033; sulphur, 0-021; nickel, 2-06; 
chromium, 0-35; and molybdenum, 0-24. The total 
time of teeming was 27 minutes 30 seconds; the 
material for the mould was prepared from ground 
burned fireclay and burned shales and the head was 
formed by a firebrick lining enclosed in an iron shell. 
No subsequent feeding of the head was carried out. 
The ingot weighed 28,100 kg. When lifted from the 
mould the ingot, which had been left to cool for 
123 hours 20 minutes, had a surface temperature of 
approximately 700 deg. C. It was immediately trans- 
ported to the heating furnace and slowly heated to 
from 800 deg. to 820 deg. C., and was kept at this 
temperature for about 8 hours. Then the heating 
was stopped and the ingot allowed to cool slowly in 
the furnace for 227 hours. The total time of cooling 
from the end of teeming to the removal from the 
heating furnace was 385 hours. 

The ingot was cut exactly along its longitudinal 
axis. The pipe was symmetrical with the longitudinal 
axis and had the shape of an inverted truncated cone 
followed by a cylinder. The total depth of the pipe, 
measured from the top of the ingot to the bottom of the 
pipe, was 60 per cent. of the total height of the ingot. 
The section, after macro-etching, showed that the chill 
layer of the ingot was very thin and did not contain 
as many blow-holes as a chill-cast ingot. The 
columnar crystals did not originate immediately from 
the chill layer; they commenced only at a distance 
of 0-6 in. to 0-8 in. from the ingot surface. The 
difference in the sizes of individual crystals in various 
portions of the granular zone were smaller than those 
in chill-cast ingots. Further, the transitions between 
the zones of different crystal sizes were always con- 
tinuous. The analysis of the small test ingot was taken 
as a basis for the estimation of the degree of segrega- 
tion. The position of the minimum values of carbon, 
phosphorus and sulphur appears at the axis of the 
ingot, namely, above the first third of the distance 
between the ingot base and the pipe bottom. Maxima 
of elements which show strong segregation were found 
in the part around the pipe bottom ; high values were 
also observed at the top of the head. 

The properties of this sand-cast ingot were compared 
with those of a chill-cast ingot and with those of the 
ingot made by the Harmet process*, the first being 
designated as ingot I, the second as ingot II, and the 
third as ingot III. The primary grains in all the types 
of ingots were surrounded by a ferritic network. The 
secondary structure in ingot I was an essentially 
pearlitic one, whereas in ingots IT and IIT it was of a 
sorbo-pearlitic nature. The primary grains in the 
body of ingot I contained only small islands of sorbo- 
pearlite. The nature, size, and distribution of the 
crystals in the granular zones in ingot I were entirely 
different from those in ingots II and III. The region 
of vertical segregation (a-segregations) depends to a 
certain extent on the rate of cooling. The lower the 
rate of cooling the nearer to the ingot faces will the 
region of these segregations begin, and the farther 
away from the ingot axis will it disappear. The 
distances of this region from the ingot faces and from 


TABLE V. 
Type of Ingot. I II Itt 
| | 
in. in. in. 
Distance from ingot faces at bottom 2-36 6-30 11-02 
Distance from ingot faces‘at top of 
ingot body. . ss se oe 1-18 11-02 13-78 
Distance from ingot axis 15°75 3-54 Zero 


the ingot axis are summed up in Table V. The fact 
that, in the ingot made by the Harmet process, the 
A-segregations reach the ingot axis was due not only 
to the rapid rate of cooling, but also to the compression 
of the metal in the conical ingot mould. 





* See ENGINEERING, vol. cxxx, page 565 (1930). 
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LABOUR NOTES. 


In a circular which they have sent out to the branches 
of the organisation, the executive council of the Amal 
gamated Engineering Union state that their attention 
has been directed to the activities of a “ so-called 
Members’ Rights Movement.” Within the con- 
stitution of the Union,” they say, “ there is no provision 
for such internal movements. The operations of this 
movement have been under the consideration of the 
executive council, who desire to inform the members 
that within the rules of the Union there is adequate 
whereby members’ rights are preserved. 
council have to emphasize that such 
have never been interfered with; therefore, no neces- 
sity exists for such a movement ; neither can its exist- 
ence be justified or permitted within the Constitution 
of the Union.” The following resolution has been 
adopted by the executive council :—‘ That all mem- 
hers who are associated with movements, set up within 
the Union, that are not provided for in the rules of the 
Union, and are acting outside of, and contrary to, 
the provisions of the Constitution, be given notice 
that movements such as the so-called ‘ Members Rights 
Movement’ must be disbanded and members called 
upon to act in strict accordance with the rules of the 
Union; otherwise E.C. will be compelled to take 
action against such members for acting contrary to the 
best interests of the Union.’ 


provision 
The executive 


The executive council add that they “ desire it to 
he understood that there cannot be a place in the Union 
who are not prepared to act in accordance 
with its rules, and that attempts to undermine the 
Constitution by the setting up of Committees of the 
description referred to, are contrary to the Union's 
rules and to the best interests of the organisation.” 

E.C. are confident,” it is stated, “that the vast 
majority of members will appreciate the importance of 
this matter, and that they can rely upon them to see 
that the Constitution of the Union is loyally observed.” 


Discussing the question of labour-saving machines 
und practices in the May issue of the Amalgamated 
Engineering Union's Journal, the writer of an editorial 
note says It must be admitted that under the present 
industrial system, improved methods of manufacture 
cannot be ignored having regard to the prevailing world 
wide competition We do not include in that category 
certain systems of payment now being introduced by 
some firms which measure every minute of the working 
hours and result in task work of the most obnoxious 
character, limiting freedom and individuality to the 
lowest possible minimum. The system of payment to 
which we refer allows of no mutuality in respect of the 
time allowed for doing any portion of the work, but 
is arbitrarily fixed by a time recorder. Having agreed 
that improved methods of production cannot be 
avoided, we do, however, protest against the manner 
in which they are taken advantage by the employing 
class, dividends being the only question with which 
they are concerned themselves. The result to the 
workers is to be found in the unparalleled number of 
unemployed in every industrial country in the world ; 
instead of being used for the happiness and well 
being of all, science has become an unmitigated curse 
and has brought about a position whereby production 
has far outstripped consumption The only 
solution is a reduction in the number of working hours 
corresponding to production. This, of must 
be an international arrangement, for no country can 
possibly afford to do it alone 


course, 


A report on Causes of the Failure to ILncreas« 
lrade Union Membership,” issued by the management 
committee of the General Federation of Trade Unions, 
states that the trade, occupational or industrial unions 
have been severely handicapped in their progress by 
(1) heavy unemployment experiences for a number of 
years; (2) growing opposition from employers; (3) 
foolish and unwarrantable interference with the 
specially organised and other workers by those claiming 
the right to organise anybody and everybody ; inter- 
ference with establishec. trade union principles and 
policies without regard to special trade knowledge or 
economic training ; and the development of a careless 
psychology which mentally has reversed the progress 
of the working people by the creation of a sullen, selfish 
ind impudent non-unionism 


rhe compilers of the 
natory of the one-big-union idea The unsavoury 
competition for trade union membership caused by 
the stupid © one-big-union’ theory and the desire to 
get members by hook or by crook, has done little 
good,” they say, “ and very much harm 


rr port are 


it has involved the 


lessening of the power and the 


severely condem- | 


Nex essarily s | 
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value of the operative or skilled labour in some of the 
productive and manufacturing industries. It has 
lowered the self-respect of the trade unionist; it has 
interfered with trade union disciplinary decisions 
concerning those who were guilty of flouting the 
fundamental principles of real trade unionism; it 
has countenanced inferior conditions to those decided 
or agreed upon by collective bargaining; and it has 
afforded shelter to the expelled and the excluded. 
Unrestricted general organisation provides an easy 
escape from real trade union discipline or the need 
for personal effort to acquire real trade union standards 
and prevents organisation. The spirit of selfishness 
has supplanted, to a large extent, the old trade union 
spirit of service and fraternity, and the policy of 
poaching has impaired the dignity of the movement, 
created a selfish psychology of which the employers are 
taking full measure and advantage. Shop clubs, 
company benevolent societies and the like are spreading 
to the detriment of real trade unionism, and to the 
advantage of the less scrupulous employer.” 


\ report, which has been prepared for presentation 
to the Conference of Trades Councils, called by the 
Trades Union Congress for May 28, to consider the 
organisation of women in trade unions, states that 
after voluminous correspondence, 35 local committees 
have been formed by trades councils to deal with the 
matter, 35 councils have the matter in hand, and in 
286 cases no reply has been received. Local difficulties 
revealed by the reports received are stated to be :— 

(a) General apathy or fear of victimisation owing to 
the intense industrial depression; (b) the apathy of 
local officials of the trade unions concerned. On 
the first point several trades council secretaries mention 
that endeavours have been made to urge trade unionists 
who have daughters engaged in industry to see that 
they join the appropriate trade union, but so far 
without any appreciable result.” 


The report continues : On the question of the 
apathy of the trade unions concerned, where this has 
been reported the General Council have written to 
ask for the names of the unions in question, and in all 
cases where these details have been given the executives 
of the unions concerned have been communicated 
with and asked that they should bring pressure to 
bear upon their branches in the locality to co-operate 
in this work. So far the General Council have met 
with no refusal on the part of an affiliated union to 
comply with our request, but there appears to be a 
general lack of enthusiasm on this matter. In some 
cases trades councils consider that the organisation of 
women is impossible until something very definite is 
done in the direction of organising the men in the 
factories in the localities.” 


Writing in the latest issue of the Trade Report 
of the United Patternmakers’ Association, Mr. Findlay, 
the general secretary, says that the number of unem- 
ployed members of the organisation is now 2,881—an 
increase of 94 as compared with the total recorded in 
the February Report. So far as can be seen, he adds, 
there are little prospects cf betterment. The total 
number of members is 11,001 


In the course of comments on the situation, Mr. 
Findlay writes The long-continued strain of 
abnormal unemployment has made a reduction of our 
benefits imperative. This reduction has been somewhat 
| modified by the increase of contributions and reductions 
}in administrative expenditure. All the evidence at 
this office seems to indicate that the latter items have 
been stretched to their capacity, but, despite these 
measures, our quarterly accounts . eall for still 
more sacrifices. There is certainly a lag between our 
expenditure and income. Nevertheless, it is quite 
evident that we are not near balancing our budget. 
This has now become a matter of immediate attention, 
and in view of the grave responsibility resting upon 
those whose duty it is to safeguard the stability of the 
society, | venture to suggest to members (on behalf of 
the E.C., and without their sanction or knowledge) 
that this responsibility should be shared by every 
member, and that this can only be properly shared by 
the calling together of a delegate meeting at which the 
fullest possible opportunity can be taken for the dis- 
cussion and adoption of the measures necessary.” 





Continuing, Mr. Findlay says that he regrets the 
| necessity for his statement. ‘ Nothing less than my 
duty to members, past, present and potential, would 
have constrained me,” he proceeds, * to write as I am 
doing. The circumstances of the moment demand it. 


[May 20, 1932. 


in actual money benefits to members than our entir 
income from all sources during that period. That being 
so, we cannot afford to wait any longer for the improv: 
ment in trade which we need to replenish our deplet 
funds.” 

Discussing the state of trade in the May issue of th 
Electrical Trades’ Union’s Journal, “J. R.” says 
“In general, employment has become less and the 
unemployed more numerous, but the new method 
adopted by the Ministry of Labour of reporting employ 
ment in this country has shown more people on Poor 
Law relief and less on unemployment benefit. This is 
a very serious position, as it indicates the desire on th 
part of the authorities to hide the very bad position th 
country is getting into. Bad enough as it is, it seems to 
be getting worse, and down to the level of othe: 
countries. Through all this, the E.T.U. is holding its 
ground fairly well, but each month, the position get- 
worse.” 


In a reference to the resolution of the International! 
Labour Conference favouring a reduction of working 
hours, ‘J. R.”” writes :—** The majority resolutions at 
Geneva have a nasty habit of being repudiated by 
governments. The British Government has not even 
yet ratified the 48-hours convention, although track 
union effort has generally brought about the 48-hou 
week in Britain. It would appear that the present 
British Government is now putting the trade unions 
of Britain into the position of having to force, by trade 
union effort, the 40-hour week. The fortunate thing is 
that trade unionism in Britain, in spite of the present 
depressed condition, is the one organised body in the 
world capable of accomplishing improvements of this 
kind, in spite of the employers and the Government. 


A communication received by the Internationa! 
Labour Office at Geneva states that negotiations hav: 
been taking place for some months between the Polish 
National Association of Industry, Mines, Commerc 
and Finance, and the Central Association of Industry 
and Agricultyre of Western Poland, with a view to 
the formation of a national body representing all 
Polish employers. These negotiations have now 
resulted in an amalgamation of the two associations in 
a new body, which will be called the National Associa 
tion of Polish Industry. The Association will com- 
prise 13 industrial groups, each of which will have a 
certain measure of autonomy and will be further 
divided into subgroups. In order to bring about the 
organisation of the Association on the basis of autono 
mous groups, it was necessary to establish a single 
group for heavy industry. For this reason the two 
hitherto existing organisations in Upper Silesia and in 
the Cracow and Dombrowa Basins have combined to 
establish the Polish Association of Heavy Industrv. 


The number of Austrian emigrants to Russia in 
1931 increased more than tenfold, rising from 112 to 
1,262. They were principally skilled workers and 
technicians, and represented nearly half the total 
Austrian emigration for the year and more than half the 
\ustrian emigration to Russia since 1919 


The Polish Emigration Office has issued a circulat 
to Polish diplomatic representatives abroad, stating 
that Polish unemployed workers in foreign countries 
desiring to return to Poland should obtain a certificat: 
of employment before their departure. This document 
must give the name and character of the undertaking 
in which the unemployed person was last employed. 
the place of the situation, the date when the certifi 
cate was issued, the name of the worker, the dates of 
engagement and discharge of the worker, the amount 
of the wage paid to him, the signature of the employe! 
and the total number of workers in the undertaking 
while the Polish worker concerned was employed ther 
This certificate must be endorsed by the administrativ« 
authorities or magistrate of the district where the 
worker was employed, or by an unemployment insuranc« 
institution, a public employment exchange or a Polish 
consulate. On the basis of this certificate the unem 
ployed person may, on his return to Poland, clain 
relief from the Unemployment Fund not later than 
two months after the termination of his last employ 
ment. 


The managing committee of the Belgian National! 
Emergency Fund has decided that, as from March 7. 
married women who are totally unemployed and an 
insured persons, shall no longer be entitled to pro 
longation of benefit, except in cases where the husband 
is unable to work and there are more than four depen 
dent children. Such women may receive the unemploy 





We have paid out over 13/. per member more than we 


‘have received during the last eleven vears; 4.2001. | 





ment benefit allowed to housekeepers if the husba: 
is insured and is also unemployed. 
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80,000 KV.-A. AND 60,000 KV.-A. 
THREE-PHASE TRANSFORMERS. 


Tue static transformer is inherently the simpiest of 
all the equipment employed in connection with the 
generation and transmission of electrical energy, and 
this may explain why its main features have altered 
so little since the days of Ferranti’s historic Deptford 
experiment. Changes in detail have, it is true, 
occurred, especially during recent years, but these 
have been mainly due to the need for larger units. 
In addition, the demand that it shall be possible to 
vary the ratio of transformation without cutting off 
the load has introduced not inconsiderable complica- 
tions. This conservatism should not, however, lead 
to the idea that the transformer is lacking in interest 
or that progress in its construction has been less marked 
than in other fields of engineering. As a matter of fact, 
certain changes which have taken place within the last 
few years are well worthy of attention. 

The first of these relates to the increase in output. 
Thirty years ago it might have been said correctly 
that the capacity of a transformer was limited by 
the extent to which the heat generated in it could 
be removed, while ten years later this limit might 
have been regarded as being imposed by the eddy- 





Fie. 11. 


current losses in the copper. Ten years a 
further change would have been noticeable, for the 
mechanical forces in the windings were then re- 
garded as the critical factor, while to-day, the main 
question is how the large cores now necessary can best | 
be constructed. Moreover, while in the early stages 
ot erecting the grid, a period that not yet 
ancient history, the limiting capacity of a three-phase | 
unit which could be transported complete to its site | 
was regarded as being about 30,000 kv.-a., trans- 
formers with outputs of 80,000 kv.-a. have now been 
built in this country. In fact, the chief obstacles 
to turther progress in this direction appear to be our 
railway loading gauge and the strength of our roads. 
It is not too much to say that a notable contribution 
to this important development has been by Mr. V. Z. 
de Ferranti and Mr. E. T. Norris, his chief transformer 
designer. The results are not only a saving in cost 
and weight, but higher efficiency, simpler external 
electrical and oil connections, freedom from harmonic 
troubles and, especially, a reduction in the space occu- | 


ago 


18 


pied. The only disadvantage of employing a three- 
phase transformer, as compared with three single- 


phase transformers, is that it is not possible to pro- 
vide against partial breakdown by installing a spare 
unit, but this drawback does little to outweigh the 
other benefits. 

Taking the cost factor, for instance, it has been 
stated that three single-phase units cost at least 20 per | 


cent. more than one three-phase unit, and occupy 
30 per cent. more space, disadvantages which it is 


well worth while s 
the « fic 
anc 


triving to overcome. The ratio of 
‘ficiency of the two sets of equipment is as 1; 1-4; | 
i that the connections are simpler will be made clear 





80,000 Ky.-A. TRANSFORMER WITH WINDINGS IN PosITION. 


| construction 


| core-type transformers, with a ratio of transformation 


| is 99-44 per cent. at a temperature of 75 deg. C., the 


by studying the rival types, either on site or on paper. 
As regards the second general point, adequate cooling 
can be effected by immersing the windings in oil and 
arranging for the heat generated to be removed by 
natural circulation of the latter, by passing the oil 
through coolers, cooled either by air or water and, in 
addition, increasing the circulation by the use of a pump. 
Of these methods, cooling theoil by water is the cheapest, 
followed by forced oil circulation and air-blast cooling, 
and natural cooling in that order, the ratio being as 
100 : 110 : 125 for a 50,000 kv.-a., 132-kv. three-phase 
transformer, though above this output it is not practical 
to employ the last of the methods. An advantage of 
air-blast cooling is, of course, that ample supplies of the 
necessary medium are available, wherever the trans- 
former isinstalled, while the fact that it can be employed 
as an auxiliary to natural circulation enables the latter 
to be used alone on loads up to about 60 per cent. 
of the rating of the unit. When this load is exceeded, 
it is easy to arrange for the automatic starting up 
of the cooling plant. The third general require- 
ment, that of on-load tap changing is an outcomeof the 
necessity of controlling the voltage on widespread 
interconnected systems. Several methods of per- 
forming this operation efficiently are available, one 
of which is described below. 





The present position of large power transformer 
may conveniently be illustrated © by 
referring to two contracts, which have recently been 
carried out by Messrs. Ferranti, Limited, Hollinwood. 
The first of these was for three 80,000 kv.-a. three-phase, 


of 11/66 kv., which will be connected to the main 
generators in the new Battersea station of the London 
Power Company. These units weigh 110 tons and 
constitute a record in size on a_ kilovolt-ampere 
rating basis, so far as this country is concerned. It 
may be mentioned that units of lower rating, but of 
greater size and weight have been built, and had these 
transformers been constructed only four years ago their 
weight and the space occupied would have been some 
50 per cent. greater than it actually is. As it is, they 
are 17 ft. long by 9 ft. wide by 12 ft. high, thus 


kv.-a. full rating or 50,000 kv.-a. with natural air 
cooling are being installed on the grid. 

The details of the construction of these 80,000 kv.-a. 
transformers are given in Figs. 2 to 6, Plate XX XI, but 
it should be explained that although Figs. 2 and 3 
serve to illustrate the construction of the coreand yokes, 
they are actually reproduced from the drawings of a 
different transformer. The transformers which we are 
now describing are of the three-limb core type, each 
leg being 75 in. long by 27 in. by 27 in. These legs are 
built up of stampings of 4 per cent. silicon steel, 0-014 in. 
thick, which are punched out from large sheets on 
presses, the clearances between the dies of which are 
made sufficiently small to avoid the production of burrs. 
The surfaces of the sheets are ground after punching. 
Before assembly, one side of each sheet is sprayed 
with a mixture of china clay and size, so as to produce 
an insulating layer 0-0015 in. thick. The maximum 
length of any stamping is 9 ft., and where, as in 
the case of the core legs on these units, this has 
to be exceeded, shorter lengths are used and built 
up to the required dimensions by being placed end 
to end and interleaved, as explained below. It 
may be added that all the necessary operations of 
cutting, punching, grinding and insulating the stamp- 
ings are carried out at Hollinwood, only the raw 
materials being obtained elsewhere. 

The core legs and yokes are assembled by laying the 
stampings one on top of each other on a table, the 
former being arranged in a series of steps, as shown in 
Figs. 2 and 3, so that the corners of the various por- 
tions lie on a circle of predetermined diameter. The 
net sectional area of the magnetic circuit required is 
calculated from the various portions of the core, an 
allowance of 10 per cent. being made for the insulation. 
The yokes are built up in a similar way, though in this 
case an allowance of 20 per cent. is made, The 
dimensions of the different portions of the yoke are such 
that their sectional areas bear the same relationship 
to the corresponding portion of the core, thus counter- 
acting any tendency for an interchange of flux to take 
place and preventing excessive eddy currents from being 
set up. The stepping of the yokes also facilitates 
bringing out the connections. 

When the cores and yokes have been built up in the 
way just described, the stampings comprising them 
are secured by square bolts, which are passed through 
previously punched holes. These bolts are insulated 
from the stampings by Bakelite tubes and are tightened 
upon clamping plates and micanite washers, as shown 
in Fig. 1. The cores and yokes are then assembled 
to form the familiar rectangular structure. This is 
effected by interleaving a yoke stamping between 
two of the stampings, which form each of the 
three cores, and forcing it down, so that its upper 
or lower edge, as the case may be, coincides with the 
edges of the stamping forming the cores. This con- 
struction is more effective in reducing hum than are 
cores of the butt type, a point that may seem of small 
importance until it is remembered that nowadays, 
| transformers have often to be placed where complaints 
| of noise may cause considerable trouble to the under- 
| taking. Interleaving is also an advantage for another 
reason. Speaking generally, the depth of a yoke in a 
three-limb transformer must be the same as the width 
of each core plate, in order that the magnetic flux 
may be carried effectively. This, however, means a 
very deep yoke, a drawback which is sometimes over- 
come by using five instead of three limbs and thus reduc- 
ing the depth of the yoke by 30 per cent. Unless, 
however, great care is taken in making the joints 
between the yokes and the limbs, the flux distribution 
will be uneven and the losses will thereby be increased. 
As, moreover, the magnetic flux per plate and the result- 
ant voltage between the plates are directly proportional 
to the width of the latter, the danger of the insulation 
between the core plates breaking down becomes more 
and more serious as the size of the transformer increases. 
This cannot be overcome simply by splitting the core 
into sections, as this results in serious leakage fluxes 
passing between the individual cores at various instants 
in the magnetic cycle and sets up increased local losses 
owing to the flux waves being non-sinusoidal. To 








rendering them suitable for railway transport. They 
will be dispatched to the site complete in their tanks. 
Cooling will be effected by oil, which is forced through 
the tanks by pumps and then through separate coolers, 
the latter being supplied with water drawn from the 
main circulating system. By adding further equipment 
of the same type, the rating could, without difficulty, 
be increased to 110,000 kv.-a. without any modi- 
fication in the transformer itself. The maximum 
efficiency of the transformers at their present rating 


fixed loss being 107 kw. and the load loss at full load 
474 kw. The impedance at full load is 6-5 per cent. 
One of these transformers in course of construction is 
illustrated in Figs. 1 and 11, on Plate XX XI, and on 
this page, respectively, and it may be added that two 





others of similar design but with outputs of 75,000 


overcome this difficulty, Messrs. Ferranti have 
adopted the practice of retaining the three-core con- 
struction, but splitting each core up into a number of 
sections, which are assembled one inside the other as 
shown in Figs. 2 and 3, the individual depths of each 
section being comparatively small. The central of these 
cores is three-limbed, while the outside ones form 
a hollow square. This enables interleaved joints to be 
made with ease on the largest cores, thus avoiding the 
employment both of the five-leg design and butt joints. 
To ensure that the temperature at the centre of the 
core limb does not exceed a safe value, cooling ducts 
are provided at right angles to the laminations. The 
cores and yokes are carried on a base plate, which is 
made up of welded sections, and is designed to withstand 
the large mechanical forces which are set up on short- 
circuit. The lower yoke is secured to this base plate 
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by four large diameter square bolts, which are keyed 
into the latter at each corner, a type of construction, 
which avoids the use of vertical tie bolts. The latter 
are often difficult to insulate from the high-tension 
windings, and also add to the stray losses. 

The windings are of the concentric type, and consist 
of dise coils, which are built up at Hollinwood from 
bare copper wire covered with dry paper, the width of 
the latter depending on the lay and diameter of the 
wires. No impregnation is carried out at this stage. 
The coils are connected in parallel down the leg, a 
considerable area of axial and radial cooling ducts being 
provided, as shown in Fig. 11, by the insertion of 
pressboard spacers. Packing pieces of the 
material are also used, where necessary, to make all 
the coils up to the same diameter, and thus to ensure 
adequate mechanical strength. All the spacing pieces 
are self locking, so that they cannot float out, while 


. . . . | 
any coil shrinkage that may occur in service is guarded | 


against by the use of spring clamps. Before the 
windings are placed in position, the upper yoke is 


lifted off and a bakelite cylinder is slipped overeach core. | 


Half the coils for the high-tension windings are then 
assembled over this cylinder, the low-tension windings 


coming next, with the rest of the high-tension windings | 


on the outside. Particular care is taken to maintain 
relative electromagnetic balance between the high and 
low-tension windings, 80 as to reduce any mechanical 
forces which might be set up by 
short-circuits. 

The tanks, in which the cores are contained, are 


built up of } in. steel plates, joined by electric weld- | 


ing. The bottoms are 1} in. thick, and have a rein 
forcing panel, so that they are capable of carrying the 
weight. The sides are strengthened by 6 in. by 5-in. 
I-section stiffeners, placed vertically inside and hori 
zontally outside the tank. The latter has sloping 
sides as shown in Fig. 5, and its upper edge is fitted 
with flange extension pieces to carry the cover, the 
profile generally being arranged to enable the unit 
to be transported on a 120-ton railway trolley with 
detachable side girders. The tank itself is fitted with 
removable lifting lugs, while eyes on the cover also 
enable this to be removed when necessary. Connection 
to the outside circuit is made through four high-tension 
and twelve low-tension oil-impregnated bushing insu- 
lators, with very low and constant power factors and 
watt losses throughout the working range of tem 
perature. Terminals for earthing purposes and for 
connection to the current and potential trans- 
formers are also provided. Distance thermometers for 
ascertaining the temperature of the oil are fitted. 


The transformer, as a whole, is mounted on a four- | 


wheeled carriage to the axle boxes of which 2-in. eye 
bolts are fixed to enable the transformer to be hauled 
out from its cubicle for inspection purposes. 

The second batch of Ferranti transformers, to which 
reference may now be made, consists of eighteen 60,000 
kv-a., 22/132-kv. units, ten of which will be used on the 


gridin the London area. At this rating, the transformers | 


are air-blast cooled with forced oil circulation, but they 
can also be operated self-cooled, when their rating is 
40,000 kv-a. The cooling apparatus includes two banks 


of radiators, mounted separately from the transformers, | 


and two electrically-driven pumps for circulating the oil. 
These pumps are brought automatically into operation 


by thermostats and relays when the load exceeds the self. | 


cooled rating. These units are illustrated in Figs. 7, 
8 and 9, the latter showing one mounted on a railway 
wagon for transport to its destination 
resemble those already described but possess the im 
portant modification of being provided with tappings on 
the high-tension windings. These tappings are connected 


to remote-controlled on-load tap-changing gear, so that | 


the voltage ratio can be changed in fifteen steps while 
the transformers are on load. 

To enable this to be done the high-tension wind- 
ing is divided into halves, which are connected in 
parallel, and, therefore, normally carry half the line 
current. When any variation in voltage is neces- 
sary, the circuit through one of the windings is 


opened by a quick-break series switch, the tapping on | 


this winding is changed and the series switch is 
closed again. The circuit through the other winding 
is then adjusted in jhe same way. It will be seen 
that the high-tension voltage has been changed with- 
out the circuit being interrupted, and though for a 
short time half the winding has been carrying the 
whole current, the risk of overheating is small, since 
the two parallel circuits are arranged so that the 
reactance between them is sufficient to limit the 
circulating current. The use of pilot switches and 
resistances or chokes is, therefore, unnecessary. 

The series switches are designed for breaking the 
circuit when the full-load current is passing and are 
therefore provided with removable arcing contacts, 
while the speed at which they open and close is inde- 
pendent of the rate of movement of the operating 
gear. They are oil immersed in a shect-steel tank 
which is fixed on the transformer, and are directly 


same | 


overloads or | 


They closely | 


coupled to the operating mechanism which is mounted 
above it, as shown in Figs. 7 and 8. The switches are 
| connected to the windings through oil-tight bushings 
in the side of the tank and are insulated to withstand 
45 kv., though they have only to deal with about half the 
| full-load current and the voltage between the tappings. 
| The tapping switches consist essentially of insulating 
| tubes inside which are Bakelite mouldings carrying the 
fixed contacts. These tubes are mounted alongside 
the transformer windings and are immersed in oil, thus 
eliminating the difficulties of insulating and bringing 
out the high-tension tappings to external apparatus. 
The moving contacts are fitted to arms which are 
clamped to a Bakelised fabric tube, the latter being 
coupled direct to the operating mechanism. The 
complete apparatus is then shrouded in Bakelised- 
paper cylinders, two of which are visible in Fig. 7. 

The series and tapping switches are opened and 
closed in the correct sequence by face cams, which run 
in oil, and are housed in a cast-iron casing mounted 
on the transformer itself. These cams are fixed to 
a spindle, which is driven by a 1-0-h.p. squirrel-cage 
motor through pin and Maltese-cross wheels. This 
gearing is arranged so that the motor runs up to speed 
and is shut down unloaded, thus ensuring smooth opera- 
tion of the switch-moving mechanism. Assuming, for 
instance, that 50 revolutions of the motor are required 
| to complete the tap-changing cycle, the motor is run 
for 100 revolutions per cycle, during 25 revolutions of 
| which it accelerates and comes to rest again during 
another 25 revolutions, the remaining 50 revolutious 
being used to operate the gear. Limit switches are 
provided to prevent the motor over-running at each 
end of the cycle, and a disc-type electro-magnetic 
| spring-loaded brake, which is practically instantaneous 
in operation, is also fitted. 


This tap-changing equipment is operated from the 
control room by apparatus which is shown diagram- 
matically in Fig. 10. As will be seen, this can be 
connected across the auxiliary three-phase supply by 
closing @ main control switch, one phase being at the 
same time connected through a copper-oxide rectifier, 
whence direct-current at 100 volts is obtained for 
operating the relays and potential dividers. The 
contacts of the two potential dividers, one of which is 
installed on the transformer and the other in the control 
room, are connected in parallel across the direct-current 
supply and through a polarised relay, while those of the 
divider on the transformer are also connected to the 
appropriate contacts on the tapping switch mechanism. 
| If the control wheel of the divider in the control room 
is moved from one contact to the next, a current flows 
through the control relay and the contact maker (c) is 
deflected, the direction of this deflection depending on 
the direction the control wheel is moved. Assuming it 
is moved to the right, the right-hand coil of the relay is 
connected across the direct-current supply and the 
right-hand auxiliary contact made, thus closing the 
contactor of the operating motor. As the motor 
starts up and begins to move the changing mechanism, 
a cam closes a switch A, which is connected in parallel 
with the auxiliary contacts on the control relay, so 


that a circuit is maintained through the latter until | 


the cycle of operations is completed. At the same time, 
the contactor on the potential divider is moved up one 
step, thus restoring balance between the two dividers, 
and the contactor (c)opens. This causes the auxiliary 
relay to open in turn, so that as soon as the cycle of 
operations is completed, the switch A opens and the 
motor is switched off. To protect the transformer 
should the control gear stop or break down, current 
transformers are placed in the windings, which operate 
a time-lag relay in the trip circuit of the main switch. 
This causes the transformer to be switched out should 
| a@ heavy current flow in the windings for more than a 
| pre-determined time. Limit switches are also provided 
| to prevent the gear from running beyond the end posi- 


tions should a fault occur on the potential dividers. 
The gear can be operated by hand to enable the trans- 
former to be placed on the required tapping. The 
tapping to which the switch is connected is indicated 
by a numbered disc, which is placed inside the timing- 
|gear box, and on a moving-coil instrument in the 
control room, which is connected between the centre 
| point of the potential divider and its moving contactor. 


The correct operation of the tap-changing gear and 
cooling equipment is indicated by the lighting of a 
lamp and the sounding of a hooter. The latter can be 
cut off before the fault is removed, an operation 
which lights a further lamp on the control board. 
The first lamp is, however, only extinguished when the 
fault has been removed An instrument for indicating 
the temperature of the windings is also provided. This 
is furnished with two contacts, one of which closes a 
cireuit and sounds an alarm when a temperature of 
100 deg. C.is reached. This alarm continues to sound, 
until the temperature falls below that figure. The 
second contact is connected in the trip circuit of the 
main oil switch and cuts the transformer out when the 
| winding temperature reaches 110 deg. C. 


‘THE INFLUENCE OF THE MORE 


COMMON ELEMENTS IN INHIBIT- 
ING NEEDLES IN NITROGEN-RICH 
STEELS AND ARC WELDS.* 

By L. W. Scuuster, M.A., M.I.Mech.E., M.I.E.E. 


THE present paper is asequel to a previous one, which 
showed that the various structures obtainable in 
Armco-iron welds were identical with those obtained 
in nitrogenised Armco iron ; results were also given of 
welds made in nitrogen and other gases, where nitrogen 
alone formed needles and braunite. As, in all later 
experiments, needles have never been found in welds 
in the absence of nitrogen, their presence in welds is, 
in this paper, considered to be caused by nitrogen only. 
The investigation was carried out mainly to ascertain 
the alteration to the structure of hypo-eutectoid steel 
containing nitrogen, caused when the more common 
constituents were added in quantity. The information 
was particularly required for arc welds, so that from 
microscopic examination alone it might be possible to 
determine, within limits, the extent to which a weld 
had been contaminated by the atmosphere—the more 
so as it is not unusual to find that welds are highly 
contaminated, though under the microscope they appear 
to be made of high-class metal containing pearlite, 
no nitride needles or other sign of contamination being 
distinguishable. Such welds may easily deceive th 
observer, for they may actually contain a high per- 
centage of nitrogen, which can often be made to assume 
the particularly objectionable needle form. 

As the investigation includes steels just as much as 
welds and the ground covered does not appear to have 
been explored previously, the conclusions may equally 
be applied to structures obtained in the hypo-eutectoid 
zone of the more common steels after various nitrogen- 
hardening treatments. As the nitrogen distribution of 
a single run of weld metal is more or less uniform, weld 
metal happens to be a convenient medium for deter 
mining the nitrogen content of a particular structure 
low in nitrogen, and its use in experiments is therefore of 
advantage even where information is required only for 
ordinary steel. It may here be recorded that the forma- 
tion of needles or the amount of nitrogen in weld meta! 
appears to be independent of the polarity of the electrode. 
Where a difference has been found in analysis or in 
structure, this has been attributed to some other cause. 

Needles disappear with rapid rates of cooling, and 
evidence of nitrogen may thus be destroyed. Often 
cooling in air was sufficiently slow to form needles ; 
when, however, none was formed a slower rate of 
cooling, referred to as rate S, was adopted wherever 
necessary. In reaching conclusions, if again needles had 
not been formed, a still slower rate of cooling, referred 
to as SS, was adopted. Though the rate SS is the 
basis for conclusions, a few supplementary conclusions 
are given for rate S. Where needles were absent after 
rate SS, it is highly improbable that they would have 
been formed by a slower practical rate. Cooling curves 
of furnaces, after being maintained at 850 deg. C. for 
two hours, and momentarily raised to 920 deg. C., are 
given in Fig. 1, on the opposite page ; readings were 
taken every half-minute. Descriptions of the rates 
of cooling, S and § §, are also given in Fig. 1, the rate 
between 600 deg. C. and well below 200 deg. C. being 
the most important part of the range. It was found 
that when the composition of a specimen was such 
that a comparatively quick rate of cooling, rate §, 
was just sufficient to inhibit needles, a slight difference 
in composition or rate of cooling might influence the 
presence or absence of the needles. 

Nitrogenised Steels and Welds. To introduce nitrogen 
or increase the nitrogen content, ammonia gas from a 
cylinder was used. The treatment varied according 
to the circumstances. In each instance it was carried 
out until a braunite eutectoid was formed at the out 
side, the nitrogen content thus varying from a maximum 
at the outside to zero (or to the original content) at the 
inside. The structures described relate to the inter- 
mediate zone. In general, the specimens were nitro- 
genised for from 2 hours to 4 hours at 800 deg. C.; the 
temperature was then raised for a few minutes to 900 
deg. C., after which the containing tube was allowed to 
cool in the particular furnace used. 

All specimens were examined from the exterior 
the interior, care always being taken that this exterior 
did not lie at the skin of the original steel. There is 
always a possibility that, with carbon present and 4 
braunite eutectoid just below the skin, a certain 
amount of decarburisation may have taken place near 
the surface. Even if some decarburisation took place 
right up to the extreme edge of nitrogenisation there 1s 
no ground to believe that the conclusions given would 
be in any way modified. With the exception of & 
steel (carbon 0-71 per cent.), referred to below, needles 
were found at parts where there was no appearanc« of 
decarburisation. 


* Paper read before the Iron and Steel Institute, 0 
Thursday, May 5, 1932. Abridged. 
+ See EncInBERING, vol. cxxx, page 538 (1930) 
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Formation of Needles.—The straining of steel tends 
to make nitrogen come out of solution, and the author 
has found that nitride needles may be formed in this 
manner if the steel is given a subsequent heat treat- 
ment at 250 deg. C. The results recorded, however, 
apply only to steel that has been cooled from above the 
upper critical range. Occasionally, when the nitrogen 
content has been below 0-01 per cent., markings 
resembling nitride needles have been found in com- 
mercial steels; these have not etched with alkaline 
sodium picrate and are not considered to be caused by 
nitrogen. 

Structure of Braunite in Steels——Whenever nitro- 
genised iron is cooled at a comparatively rapid rate, 
the braunite grains are either partially or entirely of a 
light colour and are apparently in the austenitic phase, 
the light areas not darkening with alkaline sodium 
picrate. The tendency is increased by the addition of 
alloying elements. With nitrogenised iron the grains 
can be made dark by tempering, but with an appreci- 
able carbon content, especially when m ese or 
other elements are present, the light areas at high 





Fie. 6. LAMINATED BRAUNITE. 
x 1,500. 


Fies. 5 To 7. 


magnification tend to persist after a rate of cooling 8, 
and even after.the rate]SS'they may be broken down 
only to the martensitic phase. This influences the 
structures obtained after nitrogen-hardening treatments 
carried out commercially. The light areas, though they 
sometimes appear to be similar, are different from 
cementite formed in nitrogenous steel after a slow rate 
of cooling, especially where dissolved oxygen is present. 
Generally, the specimens were etched with 2 per cent. 
nitric acid in absolute alcohol. . 

Scope of Work.—The original intention was to ascer- 
tain the effect of nitrogen on silicon and manganese 
steels. Later it was found necessary to explore carbon, 
as its influence did not seem previously to have been 
studied in detail. Opportunity did not permit such 
close study of nickel and chromium, to which the investi- 
gation was extended. Though the investigation was 
assisted enormously by the generosity of manufacturers 
in providing special material, commercial steels had 
largely to be used; again, as it is seemingly the first 
time that the ground has been covered and no data 
were available, a wider field had to be explored than 
would otherwise have been necessary. The results are 
not, therefore, so complete as the author would have 
wished, but it is hoped that the points established may 
prove useful as a basis for future investigation. 

Iron, without Added Elemenis——The appearance 
under high magnification of two well-developed needles 
present in nitrogenised Armco iron as the result of a 
very slow rate of cooling is shown in Fig. 5, on this page. 
Their interior is light-coloured ; the outside appears 





Fig.1. COOLING CURVES OF FURNACES. 
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dark owing to heavy shadow, and it is for this reason | 


that needles appear dark when their structure is not 
resolved and their sides converge so as apparently to 
coincide with one another. The background of the 
micrograph shows several small needles. Fig. 6 shows 
typical well-laminated braunite present in some of the 
grains. Fig. 7 is typical of many of the grains of 
braunite, which as a result of the slow rate of cooling 
had been largely broken down into cementite. 
Nitrogenisation of Carbon Steels.—During the past in- 
vestigation on welds containing nitrogen, it has been 
observed that when the metal contains appreciable 
carbon, say from 0-12 to 0-15 per cent., needles are 
absent after a normalising treatment in the laboratory 


or a rate of cooling that has not been retarded. The | 


rate of cooling of a weld when made is usually fairly 
fast, and so is the rate of cooling of a small specimen 
when normalised with a checked rate of cooling ; more 
detailed information was therefore required, applicable 
to slower rates of cooling. It was felt that nothing 
would be gained by making welds of high-carbon steels, 
and that the essential information could be gained by 
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BRAvUNITE LARGELY BROKEN 
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Fig. 7. 
Down INTO CEMENTITE. 


merely nitrogenising steels of varying carbon contents. 
Though the original aim was to adopt a manganese 
content of 0-50 per cent., the manganese content of the 
higher carbon steels, not specially manufactured, ran 
Fortunately, this did not affect the con- 
clusions. Messrs. Brown Bayley’s Steel Works, Limited, 
of Sheffield, and Messrs. British Rolling Mills, Limited, 
of Tipton, kindly presented material of certain analyses 
specially required. 


when the carbon is raised close up to the eutectoid 
point; that is, so long as there is free ferrite present. 
Though this result might be expected from the fact 
that the composition of the ferrite remains unchanged, 
the behaviour is different from that of a mild steel of 
which the nitrogen content is raised to the eutectoid 
point. With quicker rates of cooling, equilibrium may 
not be reached, and, with a manganese content of 
0-50 per cent., needles will be absent when the carbon 
content is considerably less than 0-63 per cent. 
With rate of cooling S the results showed :— 
Carbon. Manganese. Silicon 
Per cent. Percent. Per cent. 
Needles almost inhibited 0-15 0-51 0-22 
Needles plentiful 0-16 0-36 0-17 
Needles absent ... 0-16 0-69 0-02 
It is clear, therefore, that the inhibition of needles 
depends more on the manganese than on the carbon 
content. For this rate of cooling the only conclusion 
that the experiments allow is that, for a steel containing 
| 9-16 per cent. of carbon and low silicon (say, under 
| 0-10 per cent.), the border line where needles are formed 








STRUCTURE OF NEEDLES. 
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or inhibited occurs when the manganese content is 
about 0-60 per cent. 
Owing to inevitable variations in the rate of cooling 
and in the structure of the steels, it was felt that no 
useful purpose would be served by obtaining a closer 
| estimate for rate S. Even where great care was taken 
to control the rate, in steels near the border line, cooled 
at rate S, the pearlitic constituent was sometimes light 
and sometimes dark, making the presence or absence 
of needles fortuitous. If, with this rate of cooling, the 
manganese content were decreased, needles would 
naturally be formed in steels with an appreciably higher 
carbon content than 0-16 per cent. ; it is not common, 
however, for such steels to be used commercially. In 
normalised specimens needles may be suppressed with 
| a still lower carbon content, but as the rate of cooling 
| naturally depends on the size of the specimen or past 
treated, no attempt was made to determine an exact 
figure. When weld metal has been deposited with 
ordinary electrodes it is common for the manganese 
content to be very low ; where, under these conditions, 
nitrogen is present, a higher carbon content than 0-16 
per cent. will naturally be required to inhibit needles 
with the S rate of cooling. 
Supplementary experiments were made on a nitro- 
age free-cutting steel containing C, 0-105 per cent., 
, 0-53 per cent., P, 0-11 per cent., and 8, 0-10 per 
cent. With rate S or SS, numerous large needles and 
many small sulphide threads were present. As the 
addition of 0-11 per cent. of phosphorus and 0-10 per 
cent. of sulphur to the relatively high carbon content 
of 0-105 per cent. did not inhibit needles after the 
8 rate of cooling, it is clear that if sulphur and phos- 





Microphotographs of nitrogenised carbon steels are 
shown in Figs. 11 and 12, on page 614, a mild steel, | 
containing carbon, 0-16 per cent. ; manganese 0-36 per | 
cent. and silicon, 0-17 per cent., is seen in Fig. 11, which 
shows the richness in large needles after rate S. Clusters | 
of small needles are also present, evidently because the | 
manganese content is low. Fig. 12 shows needles in a 
steel containing carbon 0-29 per cent. and manganese, | 
0-55 per cent., after rate SS of cooling. 

As the result of experiments on Armco iron and on | 


phorus in commercial quantities have any capacity for 
preventing the formation of needles, it can only be 
slight. This is only to be expected for sulphur when 
wholly in the form of manganese sulphide. 

Welds made with Manganese Steels.—In the previous 
paper the opinion was expressed that manganese 
tends to inhibit needles in weld metal; this view was 
based on welds made with mild-steel electrodes with 
different manganese contents. As the actual amount 
of manganese and nitrogen in the weld metal was in 








dead-mild, mild, medium-carbon and high-carbon steels, | several instances unknown, further investigation was 
it was concluded that, given a sufficiently slow rate of | required. At the outset, Messrs. Hadfields, Limited, 
cooling, carbon can be added in quantity without the | kindly presented three small casts of manganese steel 
inhibition of needles. With SS rate of cooling, 0-63 per | specially made with the carbon content at a minimum. 
cent. of carbon can be added and yet needles are formed, | These were rolled into rods, and afterwards swaged 
even with 0-50 per cent. of manganese present. Equally, into wires. 

needles were present in a steel containing, before treat-| The results obtained showed that, with manganese 
ment, 0-71 per cent. of carbon and 0-032 per cent. of | added to ordinary bare-wire electrodes, there is a 
manganese, but in this instance there was a certain | tendency for the nitrogen content to decrease until it 
amount of decarburisation. With constituents eel reaches a figure of 0-080 per cent. The experiments 
than carbon absent and a rate of cooling sufficiently | carried out show that 1-45 per cent. of manganese, even 
slow, it would seem that needles can be formed even | after an SS rate of cooling, inhibits needles in welds 





O14 


having a carbon content of well under 0-12 per cent. | 
They also tend to show that the lower figure of 1-16) 
per cent. manganese is more than sufficient with welds | 
containing 0-083 per cent. of carbon. They show | 
definitely that 0-81 percent. of manganese is insufficient. | 
Further nitrogenising experiments not only confirmed 
the previous finding that 1-16 per cent. of manganese 
with 0-083 per cent. of carbon is in excess of the 
amount required to inhibit needles, but they showed 
clearly that even 1-16 per cent. of manganese, with 
carbon absent, is sufficient to inhibit them. The further 
results showed that, when other elements are absent, 
needles are formed when the manganese content falls 
appreciably below | per cent. Beyond this, weld 99, 
containing 0-81 per cent. of mangantse, had already 
shown needles without a special nitrogenisation treat- 
ment. The border line for either steels or welds, there- 
fore, occurs when the manganese content is round about 
1 per cent., and this was confirmed by farther experi- 
ments. 

From the results obtained, it was concluded that, 
with an electrode of given manganese content, the 
amount of manganese burned out in the arc varies | 
considerably with the conditions of welding, such as | 
current, arc length, and the flux covering on the rod. | 
Differences in microstructure are therefore to be ex- | 
pected. Manganese is certainly beneficial in reducing 
the nitrogen content of bare-wire welds, evidently | 
because it sets up a shield round the arc. Though 
manganese, when present in sufficient quantity in the | 
welding rod, apparently tends to limit the nitrogen | 
content of bare-wire welds to 0-08 per cent., this con- 
tent is liable to vary with changes in the conditions of 
welding and in the composition of the welding rod, the | 
carbon and silicon components in particular. Man- | 
ganese is a powerful inhibitor of needles. 





Even where | 
large needles are formed, small needles are suppressed. 
With steels cooled at comparatively quick rates, or at | 
ordinary service rates, the extent to which needles are 
inhibited varies with the carbon content, and for 
inhibition less manganese is required with increased | 
carbon contents. With the rate of cooling retarded to 
SS, inhibition occurs when the manganese content lies | 
close to | per cent., whether carbon is absent or present 
in appreciable quantity. 

Welds made with Silicon Steels. A.—Two 
makes of steel with very low carbon and manganese 
contents were used. These could only be obtained 
in the form of thin sheets, which were rolled up to 
form electrodes, the weld metal being deposited on to | 
similar material. No flux covering was used, and 
deposits were tested only when the electrode had been 
negative. Though the use of these crude electrodes 
led to variable results, this variability gave information 
that might otherwise have been overlooked. In no | 
instance was braunite formed. With silicon present in | 
quantity, the amount of nitrogen required before | 
needles are formed is larger than with a steel of normal 
silicon content; this is on account of the increased | 
solubility of nitrogen in siliceous ferrite. These tests 
showed that 0-68 per cent. of silicon (with carbon | 
and manganese negligible) is not sufficient to inhibit | 
needles. 

Series B.—Bare-wire welds were made with materials 
kindly presented by Messrs. J. Sankey and Sons, the | 
silicon content ranging between 0-25 per cent. and | 
4 per cent. Unfortunately, the carbon content was 
rather higher than before, but in the three most 
important steels it was lower than in the usual electrode. 
The material was forged down to rod form, and each 
deposit made on to similar material. Violent 
ebullitions took place during deposition, especially with 
high silicon contents, and with the electrode connected 
to the positive pole. The structures of the deposits 
did not alter with the polarity. These tests showed 
that a silicon content of 1-22 per cent., in the absence 
of carbon and with only 0-26 per cent. of manganese 
present, sufficient to inhibit needles, even with | 
rate SS. Further tests were made to see if needles 
could be induced in needle-free welds with a higher 
silicon content than 0-68 per cent. These tests showed 
that 0-86 per cent. of silicon (Mn, 0-24 per cent.), with 
carbon absent or in small amount, does not inhibit 
needles, but that with the silicon content raised to 
1-22 per cent. (Mn, 0-26 per cent.) it does ; the border 
line, therefore, evidentl; occurs with a silicon content 
not far distant from 1- per cent. (Mn about 0-25 per 
cent.). For confirmation, Messrs. J. Sankey and Sons 
kindly presented a further sample of steel to the required 
analysis. This showed that a silicon content of 0-94 
per cent. (Mn, 0-27 per cent.) is insufficient to inhibit 
needles, with a carbon range from 0 to 0-12 per cent. 
and rates S and SS. A silicon content of 1-22 per cent. | 
(Mn, 0-26 per cent.) is more than sufficient to inhibit 
needles with a carbon range from 0 to 0-11 per cent. 
and rates Sand SS. The border line for either rate of 
cooling, therefore, occurs with a silicon content of close 
upon 1-1 per cent. (Mn, 0-25 per cent.), whether carbon 
is absent or present up to 0-12 per cent. or over. 

It is concluded that the addition of silicon enables 
ferrite to hold a greater amount of nitrogen in solution. | 


Series 
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| 
i 


was 


18 


| Sulphur 


ENGINEERING. 


[May 20, 1932. 











Though the majority of the welds contained appreciable 
nitrogen and more than the 0-015 per cent. required 
with a plain steel of low carbon content, the addition of 
silicon almost invariably prevented the formation of 
needles. Needles are, however, formed by the addition 


|of further nitrogen, that is, with moderate silicon 


contents. Judged by the welds, when, say, 0-75 per 


| cent. of silicon is present, the amount of nitrogen which 
| ferrite can hold in solution is as much as 0-08 percent., 


even after a rate of cooling SS; with a lower silicon 
content this figure is reduced. 

The amount of nitrogen present in bare-wire welds 
made with rods high in silicon is, in general, lower than 
when the silicon content is normal. With metal con- 
taining about 0-25 per cent. of manganese and from 
nil up to 0-12 percent. of carbon or over, the border line 
where needles are inhibited occurs when the silicon 
content is round about 1-1 per cent. With silicon 
steels the rate of cooling, as long as it is not unduly 
quick, does not appear to affect the result, that is, 
provided that the manganese and carbon contents are 
low; and the conclusion applies equally to cooling 
rates S and SS. Naturally, with the manganese 


Fie. 11. Larner AND SMALL NEEDLES IN STEEL 
CONTAINING C 0°16 PER CeNT., Mn 0°36 PER 
Cent. AND S81 0°17 PeR Cent. X 150. 


Fies. 11 anp 12. 


content raised, the silicon content for inhibition is 
reduced. 

Welds made with Nickel Steels.—With nickel present 
in sufficient quantity, the absence of needles in a weld 


Taste III. 


Nickel. 
Per cent 


Silicon 
Per cent. 


Manganese 


Per cent Result 


*16 No needles. 
06 A few 

present. 
18 Needles present. 
16 - °° 





| lies at about 2$ per cent.* 


; ence 


more 
|mation of nitride needles when cooling rate SS is 
needles | 


nickel steel (Mn, 0-42 per cent.; Si, 0-18 per cent.) 
needles are formed with carbon absent, but are inhibited 
when 0-09 per cent. of carbon is added. Inhibition, 
therefore, occurs when the carbon content is round 
about 0-05 per cent. With carbon absent, the border 
line, at which needles are inhibited after an SS rate of 
cooling, can be determined approximately from 
Table III. With steel containing, say, 0-50 per cent. 
of manganese and up to 0-18 per cent. of silicon, the 
border line would seem to occur when the nickel content 
With 0-25 per cent. of 
manganese and negligible silicon the nickel content lies 
close to 2-5 per cent. 


Welds made with Chromium Steels, and Nitrogenised 


| Chromium Steels.—This part of the work can only be 
| considered as supplementary, as the principal steels 


tested were, at a very late stage, found to contain a 
manganese content higher than desirable. In a chro- 
mium steel containing 0-75 per cent. of manganese, but 
free from carbon, needles are not inhibited when the 
chromium content is 0-83 per cent. (Si, 0-10 per cent.), 
but are inhibited (rate SS) when the chromium content 
is Taised to 1-01 per cent. (Si, 0-17 per cent.) and a 


Fie. 12. NEEDLES IN STEEL CONTAINING 
C 0:29 per Cent. AND Mn 0°55 PER CENT. 
x 500. 


REDUCED IN REPRODUCTION TO % LINEAR. 


small amount of carbon—say, 0-05 per cent.—is 
present. It follows, therefore, that, in a steel containing 
Mn, 0-75 per cent., Si, 0-15 per cent., and C, trace, the 
amount of chromium required to inhibit needles lies 
at round about 0-9 per cent. With a reduced man- 


|ganese content more chromium would be required. 


It is clear that chromium exerts a less powerful influ- 
in inhibiting needles than manganese. 
Table IV. are indicated the quantities of the 


common elements required to inhibit the for 


In 


employed. 
The author wishes to acknowledge the patient zeal of 


| Mr. D. Lleweilyn in carrying out an enormous number 


_ | of tedious microscopic examinations, and to thank his 


TABLE IV. 


Added Element. Supplementary Information. 


{ Mn 0-50 per cent., Si 0-20 per cent. 
Carbon 4 
\ Mn and Si low 


Quantity of Added Element for 


QUANTITY OF THE More Common EtLemMeNtTs REQUIRED TO INHIBIT NITRIDE NEEDLES. 


Inhibition of Needles. Remarks. 


0-63 per cent. carbon insufficient to 
inhibit. 
Probably needles up to eutectoid 


point. 


C nil to 0-10 per cent., Si inappre- 
clable. 


Manganese 


Silicon Mn 0-25 per cent., C nil to 0-12 


per cent. (or over) 


Mn 0-53 per cent., C 
cent 


0-105 per 
Phosphorus 
Mn 0-42 per cent., Si 0-18 per 
cent., C about 0-05 per cent. 
‘) Mn 0-50 per cent., Si up to 0-18 
\ per cent, C nil. 
Mn 0-75 per cent., Si 0-15 per 
cent., U trace 


Nickel 


Chromium 


does not by any means indicate an absence of appreci- 
able nitrogen. Nickel appears to inhibit needles in a 
very similar manner to manganese. With rates of 
cooling S or SS, when nickel is present, the manganese 
and carbon contents necessary for needles to be entirely 
replaced by braunite is lower than when nickel is 
absent. With bare-wire welds containing nickel, 
needles may be absent owing to a high nitrogen content 
and the replacement of needles by braunite. 


after an SS rate of cooling is raised by the addition of 
only a small amount of carbon. In a 2-2 per cent. 


1 per cent manganese 


About 1-1 per cent 


0-9 per cent. chromium 


With | 
nickel steels the border line where needles are inhibited | 


The figure is only slightly reduced 
when the carbon is appreciably 
increased. 

silicon 


0-10 per cent 
inhibit. 

0-11 per cent. phosphorus does not 
inhibit. 


sulphur does not 


2-2 per cent. nickel 


About 2-5 per cent. nickel 


More chromium would be required 
with lower manganese. 


company, the British Engine, Boiler and Electri al 
Insurance Company, for permission to publish the 
subject-matter of the research. 


Propuction oF STEEL IN THE UNITED STATES 
The production of steel in the United States amounted 
to 1,239,811 tons during April, ae compared with 1,410,530 
tons during March. 


* Unfortunately, the limit was not determined more 
finely, as the analyses did not come up to expectation. 














ENGINEERING. 


May 20, 1932.] 





615 








5$-H.P. SINGLE-CYLINDER MARINE ENGINE. 


CONSTRUCTED BY MESSRS. BROOKE MARINE MOTORS, LIMITED, LOWESTOFT. 
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DirFICcULTIES are often encountered in installing Part I—Fundamental Principles Governing the Opera- 
small inboard motors in dinghies and similar craft, | tion of Clearance and Bedded Brasses and Experimental 
and special attention has, therefore, been given to | Determination of the Operating Conditions for Clearance 
ease of installation in the new engine illustrated in the | Brasses. 
annexed figure. oy engine, which a called the | By R. O. Boswatt, B.Sc. (Eng.), M.Sc.Tech. 
‘Dingymota’’ by the makers, Messrs. Brooke Marine | 7 : 
maak Limited, Adrian Works, Lowestoft, is capable | (Continued from page 531.) d 
of developing 5}-brake horse-power at a speed of| Apparatus.—The apparatus used for carrying out the 
3,000 r.p.m. As will be clear from the figure, the | Present series of experiments was originally designed 
engine casing is mounted in a cradle, which can be | by Dr. Gerald Stoney, F.R.S., and has been in use 
directly mounted on a chock of suitable size bedded | at the College of Technology, Manchester, since 1920. 
to the bottom of the boat, the whole unit being then | From Figs. 15 and 15a, page 616, it will be seen that 
held in position by through bolts. The cradle is made | the machine consists essentially of a journal J which 
from an aluminium alloy capable of resisting corrosion | Works in two white-metalled brasses fitted in cast-iron 
by sea water. It will be noticed that the engine, | housings in the vertical arms AA. These arms are 
complete with its silencer, petrol tank and other | coupled together by two bolts with knife-edge attach- 
accessories, can be tilted in the cradle, the forward | ments. The distance between the knife-edges E E is 
bolt holes being slotted for this purpose, and clamped | fixed. These points act as centres about which the 
at the required angle by means of the four bolts. Once | @fms can rotate, but place no restriction upon small 
the unit is installed, there are only three connections | parallel displacements of the arms in a vertical direction. 
to make, the tailshaft, the water suction pipe, and the | The knife-edges F F enable pressure to be applied on 
exhaust outlet. A flexible armoured rubber pipe is | the arms at these points by the spring 8, and the wing- 
supplied with the engine for the exhaust connection, |"ut N. The resulting pressure on the brasses will 
and it is stated that in spite of this pipe containing | depend upon the leverage about the knife-edge link 
rubber, it will satisfactorily withstand the heat of the | EE. The arms are maintained in a vertical position 
exhaust gases. The tailshaft is coupled up by three | by suspension links with knife-edge attachments, and 
bolts fitted with wing nuts, and the makers claim that | the total weight of the arms and fittings is balanced 





the engine can be removed from a normal yacht’s dinghy 
in about 7 minutes, leaving the cradle in position. 
The engine is a single-cylinder model, operating on 
the two-stroke cycle. The cylinder bore is 60 mm., 
and the piston stroke is 67 mm. The crankcase is of 
aluminium alloy, capable of resisting corrosion by sea 
water, and the silencer, which can be clearly seen in 
the figure, is of the same material. The silencer is 
fitted with baffle plates, and is cooled by water injection. | 
The crankshaft is made from high-tensile steel, and is 
of the built-up type, fitted with a roller big-end bearing. | 
Lubrication is effected on the petroil system, the engine 
18 rope started, and a Villiers’ flywheel magneto is | 
fitted. The clutch is of the cone type, and the water 
pump is of the plunger type. The tail shaft is } in. in 
diameter and the propeller is 7 in. in diameter. An) 
experimental model of the engine fitted in a 16-ft. life- 
boat of heavy construction gave a speed of 6} m.p.h. | 


MARKETS FOR INTERNAL-ComMBUSTION ENGINES IN 
Jamatca.—A confidential report on the markets for 
‘nternal-combustion engines in Jamaica has been issued 
by the Department of Overseas Trade. United Kingdom | 


rms desirous of obtaining a copy of the report, together | in 


with particulars of the special register service of informa- 
tion, should apply to the Department, at 35, Old Queen- | 


street, London, 8S.W.1, quoting reference No. G.X. 11,471. | Engineers, on Friday, April 22, 1932. 


by a counterweight to relieve the journal from any 
vertical load. 

The points of attachment of the suspension rods to 
the arms give just sufficient rotational stability of the 
arms about the journal axis to keep them in a vertical 
position without imposing unnecessary rotational 
restraint or interference with their possible relative 
displacement. For measuring these displacements, 
two micrometers, one vertical and one horizontal, were 
fitted at the upper end of the vertical arms. The 
experimental journal, of mild steel, and ground to 
2-5 in. diameter, forms the central portion of a spindle 
which rotates in two split gunmetal bearings provided 
in the sides of a cast-iron casing C. One end of the 
spindle formed a 3-in. pulley, and a speed range of from 
2,000 r.p.m. to 6,000 r.p.m. could be obtained by belt 
drive from a direct-current motor. The casing was filled 
with lubricant to a level of approximately 3 in. above 
the top of the journal. The temperature of the lubricant 
was determined by a thermometer at the point indi- 


cated. Constant temperature conditions were main- 
tained by a copper coil through which water could be 
circulated. 


The frictional resistance or shear stress 
the oil film was obtained by measuring the horizontal 








* Paper read before The Institution of Mechanical 
Abridged. 





force required at the top of the arms to maintain them 
in the vertical position assumed when the journal is 
stationary. Rotational movements of the arms about 
the journal axis were detected by means of a micro- 
scope attached to the casing and focussed on a scale 
fitted to one of the arms, the arrangement being 
sufficiently sensitive to enable the horizontal force to 
be measured to within + 0-01 Ib. 

Operation of the Apparatus.—Assume the journal 
stationary with the two brasses just in contact as shown 
in Fig. 16. In this position the centres a, and a, of the 
brasses will be equidistant from the journal centre O, 
and all three points will lie along the line X X, which 
lies parallel to the lines E E and F F passing through 
the Lutto-cdgee. The pressure exerted by the arms 
upon the brasses must act along X X and will depend 
upon the force exerted by the spring and the distances 
between the els FF, X X, and EE. These 
dimensions are such that the force applied at the brasses 
is 3-55 times the compression load on the spring. 
When the journal begins to rotate an oil film will be 
introduced between journal and brasses, and if the 
conditions are those of film lubrication, the brasses will 
alter their position and arrange themselves as shown 
in Fig. 17, t.¢., the centres a, and a, will be shifted to 
the positions C, and C,. The motion of each brass 
in moving from the position in Fig. 16 to the position 
in Fig. 17 may be considered as due to (1) translation 
in a direction perpendicular to the axis X X, and (2) 
rotation about the lower knife-edge centres. The 
motion of the centre of the left-hand brass consists of 
an upward displacement from a, to 6,, coupled with a 
rotation from 6, to C, about the knife-edge centre 
E,. Similarly the motion of the right-hand brass is 
downwards from a, to b,, and then rotational from b, 
to C, about the knife-edge centre Eg. 

Since the brasses are geometrically similar and are 
each subjected to a similar load, the film conditions 
must also be identical. This will occur if the brasses 
take up position such that the centres C, and C, are 
equidistant from the centre O of the journal. As the 
arms supporting the brasses swing outwards in opposite 
directions about the lower knife-edges, this symmetrical 

ment of the brasses necessitates unequal dis- 
placements from the initial or stationary position. 
This irregularity in the movements of the brasses is 
not of direct importance, since the particulars required 
are the eccentricity OC, or O Cg, and the magnitude 
of the angle ¢ which fixes the position of the line of 
centres with reference to the axis X X. These particu- 
lars can be directly calculated from the micrometer 
measurements, which give the relative displacements 
of the arms in directions parallel and perpendicular to 
the axis X X. 

Torque on the Journal and Shear Stress in the Film. — 
The complete system of forces and moments acting on 
the brasses and journal is indicated in Fig. 18. It 
should be noticed that since the forces acting on each 
brass are of — magnitude W and act oppositely 
along parallel lines whose distance apart is e sin ¢, 
the brasses will be subjected to a moment of magnitude 
2We sin ¢ tending to rotate them in the direction of 
journal rotation. In addition there are the moments 
M,, which tend to turn the brasses in this direction 
about their respective centres. No appreciable error, 
however, is involved in assuming that these moments 
act about the journal centre, and the external moment 
which must be applied to keep the apparatus in equi- 
librium will be 

Me = 2Mp + 2We sin ¢. 


The right-hand side of this expression, however, must 
also represent the driving moment Mj; applied to the 
journal since all forces acting on the surface of the 
journal are radial and consequently in equilibrium. 
The moment M, obtained by measuring the horizontal 
force required to maintain the apparatus in a vertical! 
position is therefore equal in magnitude to the driving 
moment applied to the journal. If the horizontal 
force is F lb., its radius of action about the centre of 
rotation L in., the driving torque on the journal wil! 
be F L Ib.-in., and, if the radius of the journal is R in., 
the layer of lubricant immediately adjacent to the 
journal surface will be subjected to a shear force equal 
FL 

oR Ib. 
in., and R = 1-25 in., so that the journal moment 
was given by 15 F Ib.-in., the shear force on the 
lubricant by 6F Ib., and the coefficient of friction 
b 6F 

y Ww a 

Lubricant.—The viscosity was determined by a 
standard type of glass U-tube viscometer, and results 
were checked occasionally by using a calibrated Michell 
cup-and-ball viscometer. The viscosity temperature 
characteristics are shown in Fig. 19, viscosity being 
given in poises. The specific gravity of the oil was 
0-88 at 60 deg. F., and no vegetable oil was present. 
Brasses.—All brasses used had white-metalled sur- 
faces. In the clearance brasses these surfaces, after 


The dimensions were such that L = 15 





boring, were carefully scraped to fit a special arbor 
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finished by grinding to a diameter of 2-51 in., or 0-01 
in. greater than the diameter of the journal. This gave 
a clearance factor r equal to 0-005 in. or 0-004 in. per 
inch diameter. The arcs of contact ranged from 120 deg. 
to 30 deg., the size being reduced by cutting off 7-5 deg. 


at a time from the inlet and outlet edges which were of | 


the abrupt or sharp-edged type. The transverse width 
in all cases was 4in. The bedded brasses had the same 
range of angle and transverse width as the clearance 
brasses. The bedded portion was carefully scraped to 
fit the actual surface of the journal. In addition to 
sharp inlet-edge conditions, certain of these brasses 
had a chamfered entry space which was milled to a 
definite shape. 

General Procedure.—Three standard loads were used 
in each case. These were 395 lb., 787 Ib., and 1,175 Ib., 
and were obtained by compressing the spring 0-75 in., 
1-5 in., and 2-25 in. respectively. Prior to the actual 
observations, the journal was run for a sufficient time 
to bring the casing oil to the required temperature, 
and to warm up the apparatus as a whole. When 
temperature conditions had become steady, the journal 
was stopped and the length of the spring adjusted to 
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give the required pressure on the brasses. Initial zero 
readings were then taken on the vertical and horizontal 
micrometers. The motor was then restarted, and 
observations taken for a series of speeds increasing 
from about 2,500 r.p.m. to 6,500 r.p.m., and representing 
journal surface speeds ranging from 27 ft. to 70 ft. per 
second. These observations completed, the motor was 
stopped and micrometer zero readings again taken. 
The initial and final zero readings on both micro- 
meters were usually fourd to be quite consistent, and a 
repetition of the observations owing to discrepancies 
was rarely necessary. When a set of observations had 
been thus taken the temperature of the casing oil was 
increased. Three, and in certain cases four, different 
temperature conditions were taken for each load. 
These ranged from about 40 deg. C. to 65 deg. C., and 
gave inlet viscosities varying from 0-56 to 0-22 poises 
approximately. Slight corrections were made to both 
load and horizontal micrometer readings. The load 
correction was due to the additional compression of the 
spring as the arms of the apparatus were forced apart 
by the introduction of the film of lubricant. The 
micrometer correction was due to the elastic deflection 
of the arms produced by the increased load. This caused 
the horizontal micrometer to give too low a reading, 
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Fig. 20. CONDITIONS OF OPERATION FOR 105°CLEARANCE 
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and the small additive correction was obtained from a 
curve giving the relation between increase in load and 
deflection of arms at the point where the micrometer 
was situated. 

Method of Dealing with Test Results.—It has been 
found, on simply plotting the experimental results 


. ZN . ss 
against values of p’ that changes in eccentricity, 


position of line of centres and coefficient of friction can 
in nearly all cases be represented by single curves over 


the whole range of values for covered by the 


Pp 
experiments. In the case, however, of the 120 deg. 
clearance brass, and with certain of the bedded brasses, 
single curves do not fulfil the conditions, a separate 
eurve being required for each load. These cases will 
be referred to later, and it is only necessary to mention 
at this stage that the necessity for multiple curves 
appears to be largely due to imperfect film formation 
and the presence of greasy lubrication conditions. With 

ZN 

the 


calculation of values for > 


» it should be noticed that since the poise used 


reference to and 


ZUB 


Ww 
for the measurement of viscosity is a metric unit, the 
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other quantities should be similarly expressed. That is 
to say, P should be in dynes per square centimetre, 
W in dynes, U in centimetres per second, and all linear 
dimensions in centimetres. The usual English system 
of units is, however, more convenient from a practical 
point of view, and quantities so measured will be 
distinguished by the addition of the suffix ,, i.e., Px 
denotes lb. per square inch, W, lb., Ug ft. per second, 
By and Reg the transverse width of the brass and 
journal radius in inches. No change, however, will be 
made with regard to viscosity, which will be kept in 
metric units, and expressed in poises. It may be 
mentioned that 0-00205 ft.-Ib.-second unit is equivalent 


to one poise. Values of ss or ae calculated on 


the metric system can readily be converted into corre- 
sponding values in the English system by using the 
comparison in Table I¢ based upon unit value for 
ZN 
Pp 
(To be continued.) 








Tue InstTITUTION oF MiInrNnG AND METALLURGY.—Two 
awards of the Gold Medal of the Institution of Mining 
and Metallurgy, the highest distinction in its power to 
confer, have been made by the council. The first award 
is to Sir H. C. Harold Carpenter, F.R.S., in recognition 
of his services in the advancement of metallurgical scienc« 
and technology. The second award is to Dr. T. A. 
Rickard, in recognition of his services in the general 
advancement of mining engineering, with special referenc 
to his contributions to nical and historical literature. 
The Consolidated Gold Fields of South Africa, Limited, 
gold medal has been awarded to Mr. P. J. Crowle, and 
the Consolidated Gold Fields of South Africa, Limit 

remium of 40 guineas to Mr. B. W. Holman. Ti 

Villiam Frecheville student’s prize of 10 guineas lia- 
been gained by Mr. G. F. Hatch. 
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THE DEPTFORD PUMPING STATION 
OF THE METROPOLITAN WATER 
BOARD. 


Aw excellent example of the post-war tendency 
towards centralisation, as opposed to piecemeal 
extension, is shown in the fine new pumping plant 
at! the Deptford Waterworks, now approaching 
completion, by the Metropolitan Water Board. This 
consists of pumps driven by a vertical reciprocating 
steam engine of 800 water h.p., with stand-by 





plant, boilers and auxiliaries all grouped in a single 





In 1850 a reservoir and additional filter beds were 
constructed, but as the water from the River 
Ravensbourne became increasingly unsatisfactory 
in spite of these improvements, supply from that 
source was abandoned, and water drawn from three 
deep wells sunk into the chalk was substituted. 
Naturally, these changes, together with the growth 
of population, involved additional pumping plant 
at different times, with the result that the water- 
works, when it was decided in 1927 to remodel it, 
consisted of a rather heterogeneous collection of 
separate engine-houses grouped in a more or less 
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house, and displacing several older pumping plants 
scattered over a somewhat large area. The descrip- 
tion we now give of the waterworks plant is illus- 
trated by Figs. 1 to 8, on this and the following 
pages and on Plate XXXII. 

Before dealing with the new plant, however, it 
will be necessary to review briefly the old pumping 
machinery in order to understand the problems for 
which the new has now provided a solution. The 
Deptford Waterworks has a long history. It came 
into existence in the year 1701, when machinery 
was installed on the banks of the River Ravens- 
bourne, for pumping unfiltered water from that river 
ior the use of the inhabitants of East Greenwich. 
These works were taken over in 1809 by the then 
newly formed Kent Waterworks Company, and un- 
liltered water continued to be supplied until 1844, 
in which year the first filter bed was laid down. 
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straggling manner, and containing the plant listed 
in the table on page 618. 

The water supply and storage facilities comprised 
three wells and two covered reservoirs of a total 
capacity of 1,750,000 gallons. When, however, it 
was necessary to distribute more water from the 
station than could be drawn from the wells, the 
additional water had to be obtained by means of a 
24-in. main from Honor Oak Reservoir, which, in 
turn, received its water from the River Thames at 
Walton* and Littleton.t 

It is hardly possible to review in detail the 
discarded pumping plants, interesting as some of 
them are, but we feel that the oldest of all may 
fittingly find some record in these columns, and we 





* See ENGINEERING, vol. cxxii, page 9 (1926), 
t+ See ENGINEERING, vol. cxix, page 593 (1925). 





therefore reproduce in Figs. 3 to 6, on pages 618 and 
619, some views of the Boulton and Watt engines 
of 1812, as they existed when they ceased work in 
1925. To-day partial dismantling has taken place ; 
thus, some of the links of the parallel motion have 
been removed and re-erected as lamp standards at 
Kempton Park Pumping station, as illustrated in 
ENGINEERING, vol. cxxviii, page 456 (1929). They 
are a pair of beam engines in one house, with direct 
pump rods from the extreme ends of the beams and 
connecting rods, coupled to crankshafts carrying 
large flywheels, nearer the fulcrum. They were 
made by Messrs. Boulton, Watt and Company, é.e., 
by the firm consisting of James Watt, junior, and 
Matthew Robinson Boulton, with Southern in 
somewhat anomalous partnership. Examination of 
the figures will show that the engines were partially 
reconstructed at a later date, as the valve gear is 
considerably less primitive in design than some 
of the other parts. In Fig. 6, for example, the 
cast-iron connecting rods are identical with those 
shown on a drawing dated 1800, which was one of 
the earliest types, while the flywheel differs little 
from that appearing in a drawing of 1791. It is 
secured to the square cast-iron shaft by eight keys 
or, more properly, wedges. The wheel is recessed 
in the wall of the engine-house, and the cast-iron 
perforated sector used for barring round by hand is 
embedded in the wall. 

Again, in Fig. 5 the cast-iron beams are of an 
early type, though good examples of the heavy 
foundry work of the period, being about 26 ft. long 
over all by 4 ft. deep at the centre. The beams must 
date from the transition period from wood to iron, 
seeing that Watt himself wrote, about the year 
1814: “ For several years past working beams of 
timber for engines of every size have been entirely 
laid aside, and those made of cast-iron employed 
in place of them.” The distance-pieces in the 
parallel-motion links are also of cast-iron. By 
the courtesy of Mr. H. M. Cashmore, City Librarian 
of Birmingham, we have been able to examine the 
drawings and other papers relating to these engines 
in the Boulton and Watt collection in the Central 
Public Library. The order for the first engine 
was placed in 1810, and for the second in 1812, 
the majority of the drawings bearing the first 
year’s date. The cylinders were originally 36 in. 
in diameter by 8-ft. stroke, and drove four single- 
acting pumps, two of which were 17} in. in diameter 
by 8 ft. stroke, and two 13% in. in diameter by 
6-ft. 4-in. stroke. The horse-power is stated to be 
55-2 nominal, “for the rotative engine.’”’ Three 
wagon-type boilers with external grates are shown. 
The waterworks plan bears the name of Mr. Rennie. 

In 1843, new cylinders, pumps and air vessels 
and connections, as well as new boilers and steam 
pipes, were fitted. The cylinder diameter was 
increased to 38 in., and the pump diameters 
decreased to 16 in. and 13} in., respectively. The 
strokes, of course, remained the same as before. 
It would therefore appear that the change was 
dictated by some question of output, rather than 
one of renewal of worn parts. One of the new 
cylinders is seen in Fig. 3. The valves are of the 
double-beat type, operated by a plug-rod suspended 
from the beam and continued below the floor to 
work the air pump. A closer view of the valve gear 
is given in Fig. 4. The valve chests and inter- 
connecting pipes are characteristic of the first half 
of the Nineteenth Century, the former being in the 
shape of a Greek entablature with correct triglyphs, 
&c., and the latter shaped as fluted columns up- 
holding it. The upper chest contains three valves 
and the lower chest one valve. The fact that the 
major moving parts of the engines worked regularly 
for over 100 years is a tribute to the soundness 
of the material employed in the early days of 
engineering. The working pressure was 16 lb. 
per square inch at the time when the engines were 
taken off pumping duty. 

The other engines, though not so old, have, as 
will be seen from the tabular statement, been long 
in service, and in 1927 the Chief Engineer to the 
Metropolitan Water Board, Mr. Henry E. Stilgoe, 
M.Inst.C.E., to whom we are indebted for permis- 
sion to publish this account, reported to the Board 
that, with the exception of the two Worthington 
engines, the whole of the engines and pumps at this 
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atation were beyond further economical service, and | 
that the condition of the boilers, all over sixty | 
years old, was such that very shortly their replace- 

ment would be imperative. 
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types of machinery resulted in the adoption of a | of the new station may well begin with them, the 


single triple-expansion vertical reciprocating steam 
engine to do the whole of the pumping, with three 


engines being dealt with in a subsequent article. 
The boiler plant is shown in Fig. 2, page 617 and 


After consideration of | steam turbine-driven centrifugal pumps as standby | Figs. 7 and 8, Plate XX XII. It is housed in the same 


the economic and engineering problems involved in| units for the surface pumps, and a water turbine- | building as the engines, &c., the engine-room being 
raising water from three wells and pumping to/| driven centrifugal pump as a stand-by for the well | situated on the other side of the party wall at the 


three areas of supply at 200 ft., 300 ft. and 400 ft.| pumps. The main engine is of 800 water horse- | left-hand of Fig. 7. 


PARTICULARS OF PLANT AT THI 


Kind of 
Boilers. 


Kind of 
Engines. 


Name of 
Engine- House 


i8-in 


Originally Thre« 
Wagon* 


Two Cor- 
nish 

Two 70-in. 
nish 

One 60-in 
nish 


Boulton and Watt 


© Cor- > . 
jornish - Seven Cornish .. 


Cold Bath Cor- | Three Cornish 


One 50-in. Cor Three Cornish . 
nish 

One 60-in, and 
one 50-in. Cor- 
nish 

Two  triple-ex- Engines 
pansion Worth- from 
ington 1924 


Garden 


Twins Five Cornish 


Worthington Two Lancashire 


* Replaced by 


levels, respectively, together with those involved | 
by the necessity of setting the new plant to work 
before interfering with the old, it was decided to 
place the whole of the new machinery in one engine 
house, and to sink a new well and connect it by| 
adits to the three existing wells. The position of 
the new pumping station, with its well in relation 
to the major portion of the old stations and wells, 
shown in Fig. 1. From _ considerations of 
space the Garden and Cold Bath stations are 
omitted, but the figure will serve to indicate the 
degree of centralisation adopted. The area covered 
by the new station may also well be compared with | 
the smaller ground space occupied by the old 
stations. | 

Examination of the relative advantages of various | 


is 


DerrrorD WATERWORKS IN 


Date of 
Installation 


1812 


1849 
1853 
1859 


1863 


1870 


Molesey, 


1927. 


Capacity 
per 24 Hours. 
Gallons. 


Reservoir 
Supplied. 


Age. 
Years. 
103 when disused 


7,200,000 
3,300,000 


Greenwich Park 


Well to surface 
and Greenwich 
Park 


ee 1,440,000 
Well to surface . 


4,300,000 


Well to surface 
and New Cross 


2,880,000 


Woolwich Com- 
mon 


moved 3,000,000 


new 


boilers 


three Cornish. 


power, and the decision to concentrate the work in 
the one set was, to a great extent, arrived at in 
view of the superior economy of large pumping 
sets. This opinion received confirmation when the 


tenders for the new plant were examined, the suc- | 


cessful contractors, for the whole of the engines and 
pumps, Messrs. Hathorn, Davey and Company, 
Limited, Sun Foundry, Leeds, guaranteeing the 
low steam consumption of 9-87 Ib. per water 
horse-power for the main set. At the same time, 
mechanically-stoked water-tube boilers were decided 
upon for the steam generating plant. The order 
for these, along with their auxiliaries and coal 
and ash-handling plant, was placed with Messrs. 
John Thompson (Wolverhampton) Limited, Imperial 


House, Kingsway, London, W.C.2, and this account | 


As will be seen from Fig. 8, the 
|four boilers are arranged in two groups of two 
| boilers each, with a passage-way betweeri the groups 
and at each sideof them. They are of the four-drum 
type, i.e., two steam drums and two water drums, 
| with two nests of tubes slightly inclined from the ver- 
| tical. Between the tube nests is a U-tube superheater. 
| Each boiler has a heating surface of 1,800 sq. ft., 
and is constructed for a working pressure of 250 |b. 
| per square inch. The superheater is capable of 
| superheating the steam 150 deg. F. The gases pass 
first through a Green’s economiser with vertical 
| tubes, and then direct to the chimney, 100 ft. in 
| height, when the boilers are working under natural 
draught, or through an induced draught fan to it. 
Under these conditions the air supply to the furnaces 
is cold, but an alternative arrangement for supplying 
hot air is provided. This comprises two Howden- 
Ljungstrém preheaters, through which the hot 
gases can be deflected. The heated air from the 
| heaters is delivered to the furnaces by a forced- 
draught fan through the underground ducts shown 
in the figure. Its temperature at the furnace inlet 
is about 240 deg. F., when the boilers are steaming 
at full load. The economiser scraper gear and both 
the induced and forced-draught fans are electrically 
driven. 

The boilers are fitted with chain-grate mechanical 
stokers 40 sq. ft. in area, which discharge the ashes 
and clinker down a hopper and chute at the back, 
on to a conveyor belt, submerged in water, in the 
basement below. The grate is also fitted with a 
device for intercepting any small unburnt fuel, 
which is trapped in a riddlings hopper, and can be 
thence withdrawn. The stokers have an alterna 
tive drive, either steam or electrical power being 




















MAY 27, 1932.] ENGINEERING. 619 








BOULTON & WATT PUMPING ENGINES AT DEPTFORD. 























Fie. 5. Parattet Morion at CYLINDER END oF BEAM. Fie. 6. Cast Iron CRANKSHAFT AND CONNECTING Rop. 


available. A view of the front of the boilers is| heater is arranged to utilise the heat in the dirty| Net calorific value of coal oes 12,169 B.Th.U. 
given in Fig. 2, already referred to. This shows | steam drains, the second that of the jacket drains | = ee SS. 
the stokers and the hopper chutes, but the coal | of the main pumping engines, and the third that of | eg py hn od + ~ a 
supply system will be best understood by reference | the evaporator vapour. There is also a small heater | heater) ... 0 87-1 per cent. 


to Figs. 7 and 8. It has a delivery capacity|for heating the evaporator make-up. A Venturi) The total evaporation is round about the full 
of 20 tons per hour. The incoming coal is dumped | meter is fitted in the feed main, and is provided | boiler load, and the trial was made throughout 
from lorries into the hopper seen at the right hand | with indicator and integrating mechanism. As a| under balanced draught conditions. 
of Fig. 8, and is fed on to a gravity bucket con-| stand-by an electrically-driven centrifugal pump, | (To be continued.) 
veyor, which travels for some distance underground, | having a capacity of 1,800 gallons per hour, is pro- | 
and then is taken up the side of the boilerhouse and | vided in the boilerhouse basement. It draws from | 
across its top bon an overhead hopper-bottomed | the lower feed tank, also in the basement, and | THE IRON AND STEEL INSTITUTE. 
steel bunker, having a total capacity of 360 tons. | delivers direct into the feed main. The evaporator | (Concluded from page 597.) 
The conveyor is electrically driven by a motor} is of the Weir type, and is situated in the boiler; xrgrogenerry or SAND-Cast Stee. Inaor. 
situated at the top of the house, and the coal may | house. It has an evaporative capacity of 200 gallons; Puy second contribution taken at the meeting on 
be discharged at any point in the bunker by means | per hour, and delivers either to the feed tank direct or | ,),. morning of May 6, had reference to “The Hetero- 
of adjustable bucket-tipping gear. The position of | to the condenser of the main pumping engine. The | geneity of a Sand-Cast Steel Ingot.” It was by 
the bunker relative to the stokers is shown in Fig. 7. | evaporating steam is taken from the receiver of the | f). 4° Kriz of the Skoda Works, Pilsen, Czecho- 
A platform below it carries two automatic hopper- | electric generating sets in the engine house, or from prvetirety aie read it in abstenehi The paper 
type weighing machines, one for each pair of boilers, | the jacket drains of the main pumping engine. duseribed the pouring and subsequent sectioning 
and each capable of dealing with 120 lb. of coal! The feed make-up before entering the evaporator and examination of a 28-ton ingot containing 
per minute. The weighing machines are provided | passes through the small heater previously men- 6-35 per cent. of carbon, 2-06 per cent. of nickel, 
with automatic counters, registering both individual | tioned, and is then evaporated at an absolute | 0-35 per par of denetine, and 0-24 per cent. of 
and total weighings. Control of delivery to the| pressure of 8 lb. per square inch, and passes out | molybdenum pavers in sand. An outline of the paper 
stoker hoppers is effected by horizontal sliding | through the steam side of one of the feed-water | 1) be Sed om page 609 of our iesue of last week. 
doors at the bottom of the chutes from the| heaters to the condensers of the main pumping | The first speaker in the discussion, Colonel N. T. 
weighing machines. |engines. The boilerhouse is well equipped with Belaiew, asked the author a omens of questions 
The ash removal conveyor is housed in the same | indicating and recording instruments, the chief of | regardin the primary and secondary crystalline 
tunnel as the coal conveyor, and delivers the ash | which are grouped on a panel at the entrance to the wg of his ingot. Dr. W. H. Hatfield, who 
and clinker into the boot of an inclined elevator | central passage between the two groups of boilers. spoke next, said that the ingot matin had 
near the coal hopper. This elevator discharges| A 24-hour evaporative test made on two of the published data on sand-cast ingots weighing 14 cwt. 








om nd — hepa gee ota ee | boilers gave the following results :— and 6 tons, and the addition, to this series, of parti- 
ye net : ae : or ey in ™ ” Ay heats tea | Total water ovepebnted e eos ——_ oe . | culars concerning a 28-ton ingot was to be welcomed. 
water system consists af a duplex doable-actiog| Eversmton, actual, per ib. of: | The only other epecker, Mr. J: H..8. Dickenson, 
tuid aulavenithel cites enaiamenniatael” a Te ae a 9-1 bb. said that he would have liked Dr. Kriz to have 
cenial Pm “ Recs! -~ ping — oe ted ta | Evaporation from and at E estimated the silicates present in his ingot, or to 
De ee eee rie eee aT eal eagcz. AT | have done something to indioate the distribution 
2.300 ee seethaeman|" Sithaeli tleee oon phe 4 "lex coanaanding sei ie. Lh 124 deg. F. of the non-metallic inclusions. Upon intimation 
inenendd ; * <= gra h = dicati , 75, Temperature of feed water leaving by Dr. Kriz that he would reply in writing, the Presi- 
uring tank Stted with indicating, integrating | economiser — wes wee aes 195 deg. F. | dent adjourned the meeting until the afternoon. 
and recording apparatus, and situated above the| Working pressure ... “es ne 237 Ib. per 
firing floor in the stokehold. The pumps deliver | x equare inch. Tue Action oF SeEA-WATER ON STEEL. 
the feed water through three main heaters fitted | akedeune 7 oem seaien 492 deg. F, | , When the members re-assembled on the afternoon 


with by-passes and situated in the stokehold. One! Gross calorific value of coal a 12,676 B.Th.U.| of Friday, May 6, Mr. A. Hutchinson, vice-president 











620 


ENGINEERING. 


[MAY 27, 1932. 








of the Institute, occupied the chair in the unavoid- | 
able absence of Colonel Sir Charles Wright. 


suggested that, under conditions in which differential | 


blue spots were formed at the pores, even after a 


The | aeration was an important factor, the deposition | prolonged period, whereas, blue spots appeared 


first paper considered by the meeting was upon the | of solid magnesium hydroxide on the cathodic | when the reagent, absorbed in paper, was applied 


subject of “The Action of Sea-Water on Steel.” | 
It was by Dr. G. D. Bengough and Dr. A. R. Lee 
and, in the absence owing to illness of the former, 
was presented to the meeting by Dr. Lee, who 
stated that mild steel, in the form of horizontal 
discs, had been wholly immersed in sea-water and 
a variety of salt solutions, under atmospheres of 
air and oxygen for periods up to 150 days. A large 
proportion, often one half, of the corrosion in sea 
water had been found to be due to the evolution 
of hydrogen gas. In the absence of oxygen, no 
hydrogen evolution could be observed at the end of 
110 days. With the rate of oxygen supply used 
in the research, the rate of corrosion in sea-water, 
under an atmosphere of air or oxygen, was usually 
found to be faster than that in semi-normal sodium 
chloride solution. This was mainly due to the 
increased amount of hydrogen evolution. The 
rate of corrosion in sea-water, in the presence of 
oxygen, was only about 20 per cent. faster than that 
in air; in semi-normal sodium chloride solution, 
however, the rate was increased by two and a half 
times. It had not yet been found possible to 
prepare a mixture of inorganic salts, with or without 
saponin, which would give the high rates of hydrogen 
evolution found with sea-water. These high rates 
were probably associated with the presence of 
organic matter in solution. Partial removal of the 
organic material in sea-water by means of animal 
charcoal or centrifuging had relatively little effect 
on the corrosive behaviour of the sea water, but 
treatment with boiling potassium permanganate 
caused ite behaviour to approximate to that of a 
solution of mixed chlorides of sodium, magnesium 
and calcium, similar in concentration to sea-water. 
It was suggested that the evolution of hydrogen 
gas might be an important factor in determining 
the adhesion of paints on steel immersed in sea 
water. 

Professor T. Turner, in opening the discussion, 
said that the fact that hydrogen was evolved 
during the corrosion was a new observation. The 
question of how the hydrogen was formed was an 
interesting one. It might be suggested that the 
ferrous hydrate which was first produced, on being 
oxidised, split up water with the result that the 
hydrogen was given off during the oxidation of the 
ferrous salt. The fact that synthetic sea-water 
did not behave in the same manner as natural 
sea-water was well known. In the first place, 
sea-water contained traces of bromides and iodides 
which were not included in synthetic sea-water. 
Secondly, as had indeed been pointed out, organic 
matter was present in sea-water. The next speaker, 





Dr. J. C. Hudson, stated that the authors had 
stressed the fundamental importance of determining 
corrosion-time curves. In the second place they | 
had pointed out the differences which existed between | 
sea-water and synthetic salt solutions. This was 
of great importance in view of the increasing adop- 
tion of selt-spray tests by research workers in this | 
field. Thirdly, they had used materials of known 
origin. It was essential that the full history of the 
steels under test should be known. In the fourth 
place, they had ascertained that much of the | 
corrosion in sea-water was due to the evolution 


zone might hinder the access of oxygen to that zone, | 
and retard the corrosion process. He himself had 
done very little work with sea-water, but Mr. S. C. 
Britton,* in his laboratory, had compared the 
effect of subjecting steels and other materials to 
intermittent spraying with sea-water and with 
3-5 per cent. sodium chloride. On two varieties 
of scale-free iron and steel, the sea-water was the 
less corrosive of the two liquids, whilst on two other 
steels, there was no marked difference between the 
corrosive power of the two liquids; on zinc, the 
3-5 per cent. sodium chloride produced 2-8 times 
as much corrosion as the sea-water. The character 
of the corrosion product, produced by the two liquids, 
was sometimes visibly different, notably in the 
attack on nickel. 

The effect of the two liquids on painted metal- 
work had recently been examined. Mr. Britton 
had used rectangles of sheet steel, some painted 
with red lead and others with iron-oxide paint ; 
the specimens were completely immersed in an 
oblique position. The effect of the two liquids 
was quite different. In two months, the 3-5 per 
cent. sodium chloride always caused marked 
corroded patches on the metal face, whilst the 
sea-water left the face quite unchanged, but attacked 
the corners, which were rounded off owing to the 
complete eating away of the metal. This startling 
difference had been observed with both paints. 
It was evident that, whilst under some conditions, 
sea-water was more corrosive than sodium chloride 
solution, there were also conditions in which it was 
less corrosive, and there were, again, other conditions 
in which the two liquids corroded in different 
fashions. It was, therefore, necessary, as always, 
to use caution in applying the results of laboratory 
tests to a practical engineering problem. 

In a brief reply, Dr. Lee said that he had seen 
bubbles of hydrogen resting on the surface of the 
specimens in stagnant sea-water. He did not 
think that the hydrogen was evolved through the 
oxidation of ferrous to ferric salts. He presumed 
that the hydrogen came from the water and that it 
was simply turned out of the H,O molecule by 
electrolytic action, the degree of which was deter- 
mined by the nature of the solution. The evolu- 
tion of hydrogen was important and was a factor 
which must be taken into consideration in connec- 
tion with the adhesion of paints to steel surfaces 
immersed in sea-water. 


Porostry or Try CoaTines on STEEL. 


“The Determination of the Porosity of Tin 
Coatings on Steel” was the title of the next paper. 
It was by Dr. D. J. Macnaughtan and Messrs. S. G. 
Clarke and J. C. Prytherch, The contribution, 
which was a communication from the Research 
Department, Woolwich, was read in abstract by 
Dr. Machnaughtan, who said that it had been 
found that when tin-coated steel was kept for some 
time in hot water of high purity, spots of rust 
appeared over its surface ; these spots were sharply 
localised and strongly adherent. To secure the 
maximum number of spots, the water must be of 
high purity, the temperature during the test should 
not be less than about 95 deg. C., and the time of 
immersion of the specimen should be from about 


to the specimen. In the paper test, the production 
of the blue compound was found to depend on the 
formation of local concentration cells at the pores 
as a result of unequal drying of the reagent from 
the surface of the paper. The figure obtained for 
porosity by this test was low compared with that 
given by the hot-water test, probably on account of 
the incomplete manner in which the above- 
mentioned effect took place. For testing tin- 
plate which had been cold-worked, as by stretching, 
bending, buffing, &c., the ferricyanide paper test 
proved unsatisfactory owing to the attack of the 
tin coating by the reagent, which took place at the 
areas of the sheet which had been deformed by 
cold-work. The hot-water test, however, had 
proved satisfactory. 

The discussion was opened by Professor T. 
Turner, who stated that when the world-wide 
importance of the tin-plate industry was taken into 
account, it was very necessary to have some sure 
means of recognising points of weakness in tin 
coatings. Following upon this, methods of preven- 
tion could be sought out. The process described 
in the paper was quite simple and straightforward, 
but required care. Whilst it was easy to state the 
cause of pin-holes in tin-plate, in a few words, the 
finding of a remedy was difficult. If pure, clean 
iron and clean tin were taken, there was no difficulty 
in alloying them and obtaining a perfect coating 
of the one on the other. The only thing which 
interfered was dirt, in the form of mill scale, residues 
from the pickling process, and traces of grease and 
oil. It was only by paying close attention to 
details, in order to eliminate dirt in any form, that 
it was possible to secure better and more uniform 
tin-plate. The next speaker, Mr. H. Spence 
Thomas, stated that the National Canning Council 
of America had done a lot of research work on the 
subject of tin-plate. They had found that low- 
coated tin was as good as high-coated tin for purposes 
of food packing. He would like to see micro- 
sections of the tin-plate tested by the authors in 
order to ascertain whether uncoated spots were due 
to dirt or whether they were due to a state of the 
steel which did not take the tin coating as it should, 
at those particular spots. Welsh tin-plate was 
made by hot-dipping in two separate pots and was 
practically immune from perforation. 

Mr. U. Williams said that the authors had con- 
demned the ferricyanide test. He wondered, 
however, whether their hot-water method was a 
more convenient one. They had shown that very 
small differences in the purity of the water employed 
had an important bearing on the results obtained. 
That being the case, he would like to know if their 
method could be applied in the ordinary laboratories 
of tin-plate and steelworks. Furthermore, it would 
be interesting to know to what extent they had 
been able definitely to state that the spots of iron 
rust found were due to porosity. Might some of 
them, at all events, not be due to particles of iron, 
picked up subsequently, and pressed on to the 
tinned surface at some stage during the operation. 
As Mr. Spence Thomas had pointed out, a thicker 
coating of tin did not necessarily show less porosity 
than a thinner coating, and it should be emphasised 





of hydrogen. It would be interesting to have com- 
parative tests carried out on ordinary steels and on| 6 hours to 8 hours, or 3 hours if it subsequently | 
copper steels. For a long time there had been a|temained immersed for an additional 18 hours in | 
controversy as to whether additions of copper | the water at room temperature. The tin-iron | 
were helpful in combating corrosion by son-water. | compound, FeSn,, was unaffected by the test. | 
He was not referring to atmospheric corrosion | The rust spots could, therefore, only appear at 
but to marine corrosi )n. jactual breaks in the coating. The results of 

Mr. U. R. Evans was of opinion that the authors | ferricyanide tests had been compared with those 
had done good service in discovering conditions | obtained by the hot-water test. The ferricyanide | 
under which sea-water was definitely more corrosive | test was usually applied with the reagent diffused 
than N/2 sodium chloride. The marked elimination|in a jelly or absorbed in paper. The reagent 
of hydrogen from sea-water by horizontally-| generally consisted essentially of an aqueous solution 
immersed iron had been previously unsuspected, | of potassium ferricyanide, usually 1 per cent., to 
and was clearly a matter of importance. It was which sodium chloride or an acid had been added, 
necessary, however, not to lose sight of the fact | with the further addition of gelatin in the case of 
that there were circumstances in which sea-water | the jelly test. On the immersion of tin-coated steel 
(owing to its magnesium-salt content) might be/in 1 per cent. potassium ferricyanide solution, no 
less corrosive than pure sodium chloride solution | ——————— 


of corresponding strength. The work of Chaudron*| * Jron and Steel Corrosion Committee. First Report 
. (1931), page 52. See EnGrveerine, vol. cxxxi, page 652 
(1931). 

‘ 
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* Chimie et Industrie, August 26, 1931. 





| investigate. 
| absolutely reliable test for porosity existed ; hence, 


that the satisfactory quality of tin-plate depended 
on how the tin was put on, rather than the actual 
amount of the metal employed. 

In his reply, Dr. Macnaughtan said that Professor 
Turner had referred to the causes of porosity. 
This was indeed the matter they had desired to 
They had found, however, that no 


| they had been obliged to investigate this matter 


first before going on to the question of the causes 
of porosity. In the United States, wide fluctuations 
in the climatic conditions existed, but, on the other 
hand, our own tin-plate was exported to all parts 
of the world. Consequently, questions concerning 
the perforation of all tin-plate would have to be 
thoroughly investigated in the laboratory and 
settled sooner or later. Mr. Williams had asked 
whether the test described could be used in ordinary 
industrial laboratories. When giving an account 
of the test, it had been necessary to put down all 
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the facts, but actually, the method, in its essentials, | secured. The higher the silicon and the lower the 
merely necessitated really good pure distilled water. carbon contents, the less chance was there of 
The chief difficulty was the time taken, namely, | getting the material fully hardened. The only other 
from 6 hours to 8 hours. This was the reason why | speaker, Dr. M. L. Becker, stated that the results 
they had given a good deal of consideration to the confirmed those obtained by Dr. G. A. Hankins 


At the present time, though the direct-current load is 
still considerable, it is being rigorously confined to the 
central portion of the city and no extensions, except 
on the premises of existing consumers, have been 
made to it for some years. Supplies for this purpose 
are obtained on the three-phase system at 6,600 





paper test, because it was so handy. Mr. Williams | and himself, and presented to the Institute in volta, or 11,000 volts and 25 cycles, as indicated in 


had questioned whether there were cracks in the 
coating going right down to the steel base. He 


himself marvelled that tin-plate manufacturers did | 


not get more pores, in view of the fact that their 


i) 


thinner coatings had a thickness of only in. ; | 


thicker coatings ranged up to 755 W1 
however, the spots discerned during the test were 
due to breaks in the coating, to matter picked up, 
or to the liberation of hydrogen gas was a matter for 
further investigation. 


Smiico-MANGANESE STEELS. 

The last paper considered by the meeting was 
by Mr. G. Burns. It was a communication from 
the Research Department, Woolwich, on “The 
Properties of some Silico-Manganese Steels.” Mr. 


Burns stated that the object of the present work | 


had been to investigate the mechanical properties 
of steels containing about 0-4 per cent. or 0-5 
per cent. of carbon, with silicon and manganese 
contents varying between fairly wide limits. We 
reprint this contribution in abridged form on page 
643 of the present issue. 

Owing to the advanced hour, the paper was 
only briefly discussed, the first speaker being 
Mr. E. W. Colbeck, who said that the author had 
stated that there seemed to be some indication 


that the upper limit for successful hardening was | 


lower for steels in which the silicon content was 
high ; thus steels 6, 12 and 15, containing 2-58 per 


cent., 3-26 per cent., and 2-18 per cent. of silicon, | 
respectively, gave lower tensile results when | 


hardened from 1,000 deg. C., than when hardened 
from 900 deg. C. Continuing, Mr. Colbeck stated 
that he could not agree with this statement, as it 
was against the evidence. Silicon raised the a to 
’ change point. The author had oil-hardened 
these three steels from 1,000 deg. and from 900 
deg. C., and had tempered at 550 deg. C. in 
each case. His results were as shown in Table I. 
As would be seen, the author had obtained slight 
changes by quenching at the two temperatures, but 
he would suggest that Mr. Burns had never exceeded 


the Ac, point in his hardening. In his opinion, if | 


he had quenched these steels from 1,100 deg. C. 
and tempered them at 550 deg. C., he would have 
obtained an appreciable increase in the tonnage 
figures over and above what he had actually 


= in. Whether, | 


the autumn of 1931.* He briefly commented on | Fig. 10, on page 622, which shows the primary distribu- 
| Mr. Burns’ fatigue-test results. tion network from the Gold-street station to the 
various substations, and is converted to direct-current 





a 5 i @ither by motor-generators or rotary converters. The 
| sub-stations vary very much in capacity, depending 
| Maximum Load. 1 the demand in the district served. ‘the largest 
y | individual machine having an output of 2,470 kw. 
Steet. | »o_, | 5 Mn. | — yg |Generally distribution is effected on the three-wire 
| Per cent. | Per cent. | Per cent. 1,000° C. | goo’c. | Sy8tem at 120/240 volts, but some of the machines 
_— 7 still generate at 120 volts, while in two cases a supply 

. soo ¢: | i8 given at 550 volts for traction purposes. 
™ —— ci = In a typical substation the lastoaing feeders are 
Tons Tons connected to *bus bars, which are divided into three 
| per sq. in. | per sq. in, | Sections. Each of these sections supplies two trans- 
6 0-42 2-68 | 0-98 | 64:4 | 65-2 | formers, which step the pressure down from 6,600 volts 
. 4 .o fh be 80-9 to 186 volts in the case of the 240-volt rotaries, and from 


6,600 volts to 83 volts in the case of the 120-volt 
org : a machines. Each transformer, in turn, supplies two 
Mr. Burns, having intimated that he would | rotaries, the direct-current sides of which are connected 
|reply to the discussion in writing, the Chairman | to one of several sets of *bus bars, so that a supply can 
intimated that the business proceedings had now be given at different pressures, the machine voltage 
|come to an end. Owing to the absence of the| being raised or lowered for this purpose by boosters. 
| authors, Messrs. E. Maurer and W. Bischof, their | Regulation is effected by altering the alternating-current 
| paper on “ The Behaviour of Manganese in the Acid | Pr°SSUte and by balancers, which float on the direot- 
| Par oe _— 7 current "bus bars. An emergency supply can be 
| Open-Hearth Process” was taken as read and | obtained from a floating battery, which is also used to 
| not discussed. The Chairman thanked the authors | start the rotaries. The feeders are usually twin cables, 
|of all the papers for their contribution. The usual| each core of which has a cross-section of 1,000,000 
| votes of thanks to the Institution of Civil Engineers, | circ. mils, the neutral being separate and made up of 
|for the accommodation which they had kindly | old cable. Care is taken to keep the neutral current 
afforded for the meeting, and to the President, | Small 7 oe yo A epee consist 
s-rminate i | of single-core lead-covered cable which vary in section 
terminated the proceedings. | from "200,000 to 500,000 circ. mils. 

In the more outlying districts an alternating-current 
| supply was employed from the very first, the single- 
YORK | phase system operating at 1,000 volts being adopted to 
. . | begin with, and the feeders and distributors being carried 

(Continued from page 569.) | overhead. A typical length of these overhead lines is 

As mentioned in the first part of this article,t a public | illustrated in Fig. 12, on page 630. Subsequently, how- 
supply of electricity was first given in New York on| ever, polyphase transmission was introduced, the pres- 
the three-wire direct-current system, the network | Sure being successively increased to 2,200 or 2,400 volts 
primarily consisting of jute-covered cables, which were | 2nd to 4,400 volts. The original frequency of 125 was 
drawn into 20-ft. lengths of wrought-iron pipe, the | also reduced to 60, at which figure it remains. With 
latter being afterwards filled with compound.: The| the establishment of the large water-side stations, 
ends of each length of cable protruded about 4 in. | described in our last article, the primary transmission 
from the ends of the pipes and were connected together | pressures were, however, again raised to 6,600, 11,000 
by flexible links, the latter being covered by split | and 13,000 volts, while latterly 27,000 volts has been 
coupling boxes, which were also filled with compound. | adopted, mainly owing to the necessity of reducing 
In 1891, this system began to be discarded in favour of | the cross-section of the feeders running out from the 
cables of more modern design drawn into conduits, | generating stations. Thesecondary transmission pressure 
and very few piped conductors were laid after 1901. | is maintained at either 4,400 volts or 2,400 volts, at 
| which pressure a supply is given to large consumers, 

| while distribution is effected at 216/125 volts. With 
| the consolidation of the five distributing companies 





* See ENGINEERING, page 141, ante. 
+ See page 567 ante. 
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under one management, a ten-years programme for| which are located at intervals determined by the | Brooklyn, and, as will be seen, its output can be supple- 
placing the overhead lines underground has been in-| demaud. | mented from the East River and 66th-street stations, 
augurated, and at the same time the primary trans-| The lay-out adopted for this purpose is indicated | as well as from the 25-cycle system through,a frequency 
mission network is being modernised by laying large- diagrammatically in Fig. 8, which shows the 27,000-volt, | changer. The cables used for this purpose consist of 
capacity distributors of uniform size in all the districts | 60-cycle, system that is based on the Hudson Avenue | three sector-shaped cores, which are insulated with oil- 
and supplying these from transformer substations | station. This station supplies practically the whole of' impregnated paper. This paper is covered with an 
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earthed copper tape, and, after the cores have been laid 
up circular, a second tape is wound on with a view to 
equalising the potential stress and reducing it to the 
same value as would be obtained with three single- 
core cables. This tape is then covered with a lead 
sheath. The completed cables are drawn into fibre 
ducts, the internal diameter of which is 4 in. These 
ducts are embedded in concrete, so as to afford adequate 
protection against mechanical damage. The cables 
were manufactured in lengths of 275 ft., and manholes 
are provided at the same distance apart in the line of 
ducts, so that there is a joint in each manhole. After 
the joints have been made in the usual way, they are 
covered with a lead sleeve, which is filled with oil and 
connected by a pipe to a reservoir, so that it is always 
under slight pressure. Each length of cable in the man- 
hole is covered with fire-proof material so as to protect 
it from damage should a short-circuit occur on the others. 

As will be clear from Fig. 8, each substation is supplied 
through at least three of these feeders, which are pro- 
tected by an automatic circuit breaker at the generating 
Station end only. On the other hand, the secondaries 
of the substation transformers are connected to the 
high-tension distributors through a circuit-breaker with 
reverse current, but no overload, protection. 
occurs on the feeders or transformers, therefore, the 
former are cut off at the generating station, while the 
reverse current through the transformer secondary dis- 
Connectsit from the system, so that the latter continues to 
be supplied from the remaining units. When the feeder 
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| circuit-breaker is closed again, the distributor circuit- 
| breaker also closes automatically so long as the secondary 
| voltage of its transformer is higher than that of the 
| network to which it provides the connection. Normally, 
| each feeder to a power substation is supplied from a 
| different machine in the generating station, both it and 

the transformer to which it is connected being of such 
| capacity that a supply can be maintained without an 
| excessive pressure drop if one, or even two, transformers 
| are cut out. In some cases one of the feeders is also 
| connected to a ring main and to a stand-by transformer 
|of high reactance, which normally carries very little 
|load. Should a fault develop in the feeder through which 
|@ supply is being given direct, its circuit-breaker will 
| trip and the load will be transferred to the stand-by 
| transformer. In this case the substation contains a 
transfer bar, so that the service is not interrupted 
when the change-over takes place. This transfer bar is 
| fed from a synchronising bar, which is connected to the 
direct and the stand-by transformers. This alternative 
arrangement also allows either feeder to be cut out and 
earthed when repairs are necessary, a feature which was 
one of the reasons that enabled a high primary voltage 
to be adopted. 

These arrangements are indicated in more detail in 
Fig. 11, which is a diagram of the high-tension side of the 
King’s Highway substation. This station, in addition 
to being one of the largest in the New York area, has 
an interesting history as it has undergone a number of 
changes as the district it supplies has developed. When 


originally opened in 1912, its equipment consisted of 
two frequency changers with outputs of 1,250 kw. and 
400 kw., respectively. These machines were employed 
for transforming the three-phase power, which was 
supplied at a pressure of 6,600 volts and a frequency of 
25, to two-phase power at 2,400 volts and a frequency 
of 60 for local distribution. In 1922, two 2,500 kw. fre- 
quency changers and five 2,500 kv.-a. phase-changing 
transformers were added, the 400 kw. frequency changer 
having in the meantime been withdrawn. In 1925, 
the changeover from two-phase to three-phase distribu- 
tion was begun and the station, as shown in Fig. 8, is 
now supplied at 27 kv. and 60 cycles through three 
feeders, two from Hudson-avenue and one from the 
66th street station. In addition, it is connected to the 
high-tension system through one interconnector and 
three ring feeders. All three feeders are 350,000 circ. 
mils. in section. Each of the three feeders from the 
generating stations is connected to a 10,000 kv.-a. out- 
door type, oil-cooled transformer, which steps the 
pressure down to 4,650 volts. The interconnector from 
the Fifth-avenue substation is connected to the fourth 
transformer through oil circuit-breakers and 27 kv. 
*bus bars, while the ring. main of the system is also 
brought in and connected to, the same ‘bus bars. The 
fifth transformer is spare. 

As will be seen from Fig. 11, the feeders coming in- 
direct from the generating stations are solidly connected 
to the high-tension windings of their transformers, 
while the low-tension windings of the latter are con- 
nected to the group *bus bar through an oil circuit- 
breaker, which is fitted with both overload and reverse 
current protection. This ’bus bar is divided into eight 
sections, only five of which are shown in the diagram, 
by non-automatic 1,200-ampere oil switches, and is 
connected solidly to a corresponding number of feeder 
*bus bars, which consist of 1,000,000 circ. mil. cables. 
Each of the latter supplies four outgoing feeders, 
which are controlled by automatic oil switches, and 
are fitted with reactors and voltage regulators, as 
well as with the usual current and potential trans- 
formers. Some of these oil switches are shown in 
Fig. 14, page 630. The secondary of the transformer, 
which is fed from the 27-kv. ’bus bars, is connected 
to the synchronising ’bus bars through an automatic 
circuit-breaker. These ’bus bars can be divided into four 
sections by automatic circuit-breakers, and each feeds 
a corresponding section of the group *bus bars, In 
addition, two of the sections feed one or other of the 
duplicate transfer bars through 600 ampere 3 per cent. 
reactors, automatic circuit-breakers, a voltage regulator 
and non-automatic circuit-breaker, these also being 
tapped off through automatic circuit-breakers to the 
outgoing low-tension interconnectors. The automatic 
circuit-breakers between the synchronising and transfer 
bars are designed so that one, two or three of the 
phases of the former can be connected to the latter. 
The transfer bars can also be divided into two sections 
by a tie switch and connection made from them to the 
outgoing feeders through non-automatic circuit- breakers. 
A view of the control room in this substation appears 
in Fig. 13, page 630. 

The secondary transmission system, the operating 
pressure of which, as already mentioned, is either 
4,400 volts or 2,400 volts, is so arranged that every 
consumer can be supplied by two paths, while those 
near the intersections of the streets and avenues are 
supplied by four. A certain number of the larger 
consumers are supplied direct at the higher pressures 
through 500 kv.-a. transformers, the number of which 
depends on the demand, and which are protected in 
the same way as that already described for the 27-kv. 
transformers. To minimise the circulating currents 
through these transformers, reactors, consisting of stacks 
of iron stampings with an air gap between them and 
disposed round a central hole through which the cable 
, are used. The height of the stack depends on 
the reactive effect required, while the gaps are propor- 
tioned in accordance with the current rating of the 
transformer. 

The smaller consumers are supplied on the three- 
phase four-wire system at 216/125 volts from 500 
kv.-a. oil-cooled transformers, which are connected in 
delta on the high-tension and in star on the low- 
tension side. The high-tension sealing-end box is fixed 
to the transformer tank, and its terminals are arranged 
on the arc of a circle so that the positions of the con- 
ductors can be interchanged for phasing purposes 
without unsweating the lugs. It also contains an 
earthing switch. The sealing-end box on the low- 
tension side contains an automatic circuit-breaker 
through which connection is made from the transformer 
leads to three ‘bus bars, which are contained in the 
same housing. This breaker is set to trip over a wide 
range of power factor when a reversal of power equal 
to that of the magnetising power of the transformer 
occurs and to re-close automatically when the voltage 
on the low-tension side of the transformer is sufficient 
to feed power into the network. The operating relays 





are designed so that “‘ pumping”’ does not occur. 
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Should this device fail to operate, a second line of 
protection is provided by heavy fuses on the network 
side of the breaker. 

These transformers are housed in manholes which 
are 4 ft. 6 in. wide by 16 ft. 10 in. long by 8 ft. deep, 
and are excavated under the centre of the roadway, 
about 20 ft. from the street intersections. As is well 
known, New York is conveniently laid out in streets 
and. avenues which cross each other at right-angles, 
the streets being approximately 260 ft. and the avenues 
about 760 ft. apart, thus forming a number of rect- 
angular blocks of buildings. Where the load density 
is about the average of 12,000 kv.-a. per square mile, 
the transformer manholes are spaced four blocks apart, 
those on adjacent avenues being offset so as to give a 
staggered arrangement. For larger or smaller densities 
they are placed nearer together or, farther apart, as 
the case may be. 

Distribution is effected through three single-conductor 
cables with a cross-sectional area of 500,000 circ. mils 
and one 4/0 bare neutral. These mains run along 
all the streets and avenues, and are connected together 
at the intersections. They are drawn into 4-in. fibre 
conduits which are covered with concrete, while the 
services are laid in square wooden ducts up to the 
house, which they enter through a 2-in. iron pipe. 
The connections between the services and the distri- 
butors are made in cast-iron split Y boxes. It may 
be added that energy for street lighting is obtained 
from 10 kv.-a. transformers which supply a constant 
current of 6-6 amperes, and from which 100 watt and 
600-watt lamps, controlled by time switches, are fed 
in series. 

Reverting, in conclusion, to the high-tension system 
as mentioned in the first part of the article, the system 
of the Queen's Electric Light and Power Company, 
having no generating plant of its own, is supplied in 
bulk. As shown in Fig. 9, page 622, this is effected 
through six substations, which are tied in to a corre- 
sponding number of feeders from Hudson avenue. These 
substations can, in case of need, also obtain a supply 
from other power stations through both the high 
and low-tension interconnectors. The same diagram 
shows the 60-cycle interconnectors between Hudson- 
avenue and East River and the 25-cycle interconnectors 
between the latter station and Gold-street, tappings 
being taken off the latter to give a supply at 33 kv. to 
the Long Island Railroad. The circuits on the extreme 
right of the diagram are the 11 kv. and 66-kv. inter- 
connectors between Gold-street and Manhattan, from 
which the direct-current supply in the latter borough 
is obtained. 

(To be continued.) 


THE SAFETY IN MINES RESEARCH 
BOARD. 


‘xe importance and value of the investigations of 
the Safety in Mines Research Board to the mining 
industry should need no emphasising, although too 
little is known by the general public of the skill and 
untiring patience of the experts who devote their 
energies to the solution of the difficult and widely 
varying problems which are being tackled, often with 
results of direct practical bearing. An interesting 
account of the progress made in the work of this 
body is contained in the recently-published annual 
report,* while the policy of issuing special publications 
such as What EHvery Mining Man should Know and 
How Some Firedamp Explosions are Prevented, together 
with annual conferences of mining teachers—the third 
of these was held at Buxton in September, 1930—in 
connection with lectures given to miners, should also 
do much to bring the results of scientific research 
before underground workers in a comprehensible 





manner. In 1930, 158 lectures were given to audiences, 
totalling approximately 10,000 persons, the arrange- | 
ments being usually made through the local welfare | 
committees or firemen’s associations. Increasing | 
interest in the work of the Board was indicated by the 
large number of applications made to visit the experi- | 
mental stations, particularly the large-scale demonstra- | 
tions at Buxton. 

Coal-dust explosions in the large gallery experiments 
at Buxton have indicated a rough relationship between | 
the volatile matter content of a coal and its inflam- | 
mability, as determined by the proportion of stone | 
dust required to suppress inflammation ; nevertheless, 
it has been found that many coals are rather more 
inflammable than would be indicated by this general | 
relationship. Since it is clearly impracticable always 
to make large-scale tests, a simple laboratory test has 
been devised which gives results directly comparable 
with those obtained under gallery conditions. An 
account of this method, or “ routine test,” was pub- 
lished in a separate paper (S.M.R.B. Paper No. 68), 


* Ninth Annual Re 
Board. London: H. 
Kingsway, W.C. 2. 


rt of the Safety in Mines Research 
. Stationery Office, Adastral House, 
Price 2s. net 


| tion with experiments underground. Some preliminary 


| to safety, since a slight error in cutting the angles of 


and was briefly described in ENGINEERING, vol. 
exxxii, page 43. It can be used not only for pure coal 
dusts, but also for road dusts, the fraction passing 
through a 100-mesh sieve being used. The content 
of incombustible matter in the road dust, as a whole, is 
seldom found to vary much from that of the fraction 
sieved through a 100-mesh (I.M.M. standard) sieve ; 
hence the inflammability of the whole dust may be 
ascertained from that of the finer fraction. A study 
of road dusts shows that most colliery managers are 
not satisfied to use merely the addition of stone dust 
laid down in the Regulations, and many use consider- 
ably more. 

Another factor in considering dust explosions is the 
character of the mine road. Most of the experiments 
so far carried out have been in straight galleries free 
from the bends or side openings, which commonly 
exist in actual mine workings. The conclusions from 
certain preliminary experiments made sone years ago 
at Eskmeals in the 7}-ft. diameter gallery were that 
the influence of openings along the path of an explosion 
is mainly one of release of pressure, so that when the 
openings are ahead of the flame its velocity is increased, 
and when they are behind the flame the velocity is 
decreased. It was also found that the prevention of 
pressure release behind the point of ignition is more 
favourable to the inception of a coal dust explosion 
than is partial or complete release. Fresh experiments 
are being made to determine whether the presence of 
openings in the gallery affects the ease with which 
flame is propagated, as measured by the limiting 
proportion of incombustible dust required to suppress 
inflammation. These are being made in the 4-ft. 
gallery at Buxton, the full length of the 900-ft. gallery 
being utilised, and side openings equivalent to the 
cross sectional area of the gallery being introduced 
at various distances from the point of ignition; tests 
are being made with various types of coal. 

In the previous annual report, conditions were 
described under which, for the first time in a laboratory, 
firedamp had been ignited by the heat of impact of 
hand-pick upon rock. Since then, in one experiment, 
an ignition has been obtained at the first blow of a 
hand-pick on a quartzite sandstone. Since it is 
obviously impossible to avoid occasionally striking a 
glancing blow of the type described, it is advisable to 
warn workmen that the flash thus produced is dan- 
gerous in the presence of firedamp if the rock is of a 
certain character. The tests indicate that ignition of 
firedamp can only be obtained with quartzitic sand- 
stones, or with micaceous sandstones containing 
quartzitic inclusions; no ignition was obtained with 
pyrites and ironstone. Although ignitions occurred 
with a sample of rock containing what were locally 
termed “ironstone bullets,” these were found on 
examination, in reality, to be nodules of quartzitic 
sandstone. It is stated that a microscopic examina- 
tion of suspected rock may suffice to determine whether 
it belongs to the dangerous type or not, but that further 
experience is desirable before definite conclusions can 
be drawn. 

Investigations were continued during the year with 
regard to the oxidation and spontaneous combustion 
of coal in the laboratories at Birmingham University 
and Sheffield, as well as the study of gob-fires, both 
underground in Staffordshire, Lancashire and Warwick- 
shire, and experimentally in the gob-fire chamber at 
Buxton. 

Some “Schlieren” photographs are 
reproduced of the “ shock-wave ’’ from an explosive in 
connection with the investigations of mining explosives. 
The detonation of a solid explosive is accompanied by 
a flash of flame, a propulsion of gaseous products, and 
the spread of a “ shock-wave” through the surround- 
ings. It has been possible by the Schlieren method to 
obtain photographic records showing the positions of 
each of these in the moments following a detonation. 

Research work in connection with falls of ground 
has been continued under Professor Dixon at the 
Imperial College of Science and Technology in conjunc- 


remarkable 


tests have been made with timber settings provided 
with various types of notches and with steel knee shoes. 
It was found that the “‘ Welsh’ notch when correctly 
made, fulfills the purpose of joining the bar and props, 
so as to enable the set to resist both roof and side load 
without premature splitting of either bar or props. 
Steel knee shoes have given equally good results, and 
may prove more economical in use, since they obviate 
special cutting of the timber and the shoes may be 
used repeatedly ; further, they may be more conducive 


a timber notch may result in sudden failure of the set 
when in use. 

Experiments with steel arches have been continued, 
and it has been shown that a type of arch in which the 
legs slope outwards is definitely stronger than straight- 
sided arches of the same section. Tested under 
identical conditions, the results obtained were as 





follows :—Arch with splayed legs, maximum load, | 
35-3 tons; straight-sided arch, 27-1 tons; horseshoe | 


arch, 22-5 tons. When set with brick lining, the 
maximum load for a splayed arch was found to be 
78 tons, compared with only 67 tons obtained in the 
case of the straight-sided type. 

Tests were carried out to ascertain the most suitable 
kind of steel for steel arches and microscopical, chemical 
and mechanical investigations were made with rail 
steel as generally used for this purpose, mild steel of 
British manufacture and Continental mild steel. It 
was found that although the ultimate tensile strength 
of rail steel is considerably higher than that of structural 
mild steel, its yield point does not greatly exceed that 
of the latter, and since the strength of an arch depends, 
not on the ultimate strength but on the yield point, 
arches of rail steel will not support much greater loads 
than arches of mild steel. On the other hand, from 
the economical standpoint, it is necessary that supports 
should be capable of being reconditioned when bent 
or twisted in use. In the cold bend test, the British 
mild steel gave the best results, the Continental mild 
steel proved to be more brittle, probably owing to its 
higher content of phosphorus, whilst the rail steel 
cracked and broke very early in the test. 

In connection with wire ropes, since the appointment 
of a chemist in September, 1930, an investigation of the 
influence of the various materials and dressings on 
the corrosion of winding ropes has been inaugurated 
Although both the core and dressing may be free from 
any deleterious substance when the rope is new, they 
may undergo a change after the rope has been in use 
Acid substances may be produced by decomposition of 
the core; or the oil or dressing may gradually oxidise, 
depositing asphalt and other products which may or 
may not be injurious. Samples cut off winding ropes 
at the time of recapping are being used to investigate 
this problem. 

In the investigation of the causes of failure of ropes. 
a number of specimens were examined which broke, or 
were taken from service owing to partial failure. A 
rope used on a steel surfaced drum of comparatively 
small diameter failed as a result of plastic wear and 
fatigue. A galvanised rope used on an incline broke 
after only one month’s service from fatigue and plasti 
wear caused by the severity of the winding conditions. 
It has been observed that although the deterioration 
is frequently worse at the capel (a) a rope may be more 
reduced in strength in the portions resting on the 
pulley when the cage is at bank; (b) just leaving the 
engine house when the cage is at bank: (c) just 
leaving the engine house when the cage is at pit 
bottom; or (d) towards the middle of the rope. 
Hence, although valuable information can be obtained 
regarding the condition of a rope by examination of 
portions cut off at recapping, a thorough inspection of 
the entire length, including measurements of the 
diameter at several points is essential to secure safety 
in service. 

Winding ropes are frequently subjected to additional 
stresses of considerable magnitude by the kineti 
stresses due to the vertical oscillations of the cage 
and as a result, the factor of safety is considerably 
reduced and the wires may be stressed beyond their 
fatigue limit. As some doubt exists as to the degree 
of accuracy with which the stresses in the rope can 
be calculated from the acceleration of the cage, it has 
been decided to attempt to measure the loads applied 
to the end of the rope during winding by inserting 
a special gauge link between the capel and the cage 
chains. 


THE NELSON LINE MOTORSHIP 
‘*HIGHLAND PATRIOT.” 


THE last of the five handsome new motorships, viz.. 
the Highland Patriot, built by Messrs. Harland and 
Wolff, Limited, Belfast, to the order of Messrs. H. and 


W. Nelson, Limited, 14, Leadenhall-street, London, 
E.C.3, was handed over, after successful trials, on 
Saturday, May 14, and arrived in London on the follow- 
ing Monday, the trip from Belfast affording an oppor 
tunity for a thorough inspection of the vessel by 
members of the Press and other guests. She is to be 
put in service on May 28, and, as will be gathered from 
our previous account of a sister ship,* will thereafter 
take part in the regular fortnightly service between the 
United Kingdom, Brazil, Uruguay and Argentina, 
touching at Spain, Portugal and the Canary Islands 
on both the outward and inward voyages. Our present 
account is illustrated by Figs. 1 to 6 opposite and on 
pages 626 and 627. From the general view given in 
Fig. 1, it is difficult for the casual observer to decide 
whether passenger or cargo transport is her main func 
tion so important is the provision made for the latter, 
and so skilfully have the requirements for both been 
combined. The cargo handled on the inward voyage is 
largely meat and fruit, and so an exceptionally large 
refrigerating plant is installed. On the other hand, @ 
wide range of passenger accommodation is provided, 
viz., first-class, intermediate class and emigrants. 


* ENcrIneerina, vol. cxxvi, page 509 (1928). 
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The vessel has a length between perpendicuiars of 
520 ft., a breadth of 69 ft., and is of 14,157 gross tonnage. 
There are eight decks, viz., orlop, lower, main, upper, 
shelter, bridge, promenade and boat decks. Of these, 


the shelter-deck is continuous. The depth, to the upper | 


deck, is 35 ft. 9 in., and the approximate loaded draught 
is 28 ft. lin. There is a raised forecastle having a 
superstructure carrying the officers’ accommodation, the 
wireless room and the navigating bridge, aft of it. The 
midship superstructure, comprising the bridge, prome- 
nade and boat decks, contains the major part of the 
accommodation for the first-class passengers and the 
engine room casing with two characteristic funnels. 
The after funnel is a dummy. Aft of the midship struc- 
ture is another housing the hospital &c., and finally right 
astern are the public rooms for the intermediate class 
passengers surmounted by the berthing bridge. The 
emigrants’ accommodation is situated on the upper 
deck between the first and intermediate class accom- 
modation. Two pole masts carrying certain of the 
derricks are fitted, others being carried on independent 
posts. 

There are nine watertight bulkheads, and the double 
bottom extends the whole length of the ship, being 
arranged to carry water ballast, fresh water and 
oil fuel. The vessel has been built to comply with 
Board of Trade and Lloyds’ 100 Al requirements, as 
well as with the Spanish and Argentine laws controlling 
the transport of emigrants. 

Two sets of propelling machinery installed in a 
common engine room are provided, the vessel having 
twin screws. The engines develop a total of approxi- 
mately 9,600 brake horse-power at about 105 r.p.m. 
The service speed is about 15 knots. Two drawings of 
the engine-room are given in Figs. 2 and 3, page 626, 
from the last of which it will be noticed that the casing 
is only half the length of the room for the three top 
decks, 

Each main engine is of the Harland-B. and W. 
double-acting four-cycle type and has eight cylinders 
arranged in two groups of four, each with a two-crank 
three-stage compressor for the fuel-injection air at the 
forward end. This is driven by an extension of the main- 
shaft. Michell thrust blocks with hydraulic gear for 
thrust measurement are fitted immediately aft of the 
engine bed. The cylinders are 680 mm. (26} in.) in 
diameter by 1,600 mm. (63 in.) stroke. The cylinder 
covers and liners are cooled by fresh water, and the 
pistons by oil, separate closed systems being employed 
with sea-water cooling for the fresh water and oil. 
Two extraction fans are installed for withdrawing oily 
vapour from the crank cans. These were supplied by 
Messrs. James Keith and Blackman Company, Limited, 
27, Farringdon-avenue, E.C.4. The engines exhaust 
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| compressor, this being the only unit of the auxiliary | usual, but it would seem, in view of the recent 











alternatively through silencers situated in the forward 


machinery that is not electrically driven. 

Current is supplied by four 200-kw. generating sets, 
arranged in pairs outboard of the main engines. Each 
set is driven by a six-cylinder Diesel engine of the 
Harland-B. and W. type with trunk pistons, running 
at 225 r.p.m. The air compressors are exceptionally 
large as they are also used for providing air, stored in 
four receivers, for manceuvring the main engines. The 
generators supply direct current at 220 volts to a large 
switchboard situated in a gallery at the forward end of 
the engine room, from which it is distributed to 10 
master switchboards in different parts of the vessel. 
The disposition of the other auxiliaries in the engine 
room can be made out in Figs. 2 and 3. It is not 
necessary to enumerate them all, but mention may be 
made of the main circulating water pumps, the motors 
of which are made watertight so that they will function 
should the engine-room be flooded. These pumps were 
supplied by Messrs. W. H. Allen, Sons and Company, 
Limited, Bedford, who were also the makers of the 
lubricating oil pumps. 

The bilge, ballast and fuel-oil pumps were supplied 
by Messrs. Drysdale and Company, Limited, Yoker. 
Automatic operation of the engine-room auxiliaries 
is provided wherever practicable. Elsewhere, warning 
bells and tell-tale indicators are fitted to call the 
engineers’ attention when required. Electrical pyro- 
meters are used to indicate the exhaust temperatures 
of the various engine cylinders. A secondary electric 
generating plant is situated on the boat deck immedi- 
ately below the forward part of the forward funnel. 
This comprises two 50-kw. Diesel-engine-driven sets 
with the necessary switchboards, &c., and forms the 
emergency station, being well above the water line. 
It provides current for emergency lighting throughout 
the ship, for the operating gear for the water-tight 
doors, and for the wireless equipment and other 
appliances as desired. The sets can also, should the 
engine-room be flooded, supply current for driving the 
brine pumps for the refrigerating plant and the circu- 
lating water pump. 

The deck auxiliaries are all electrically driven. 
There are 15 three-ton and 2 five-ton cargo winches, 
2 seven-ton warping winches, and a windlass. The 
winches were supplied by Messrs. Laurence Scott and 
Electromotors, Limited, Norwich, and the windlass by 
Messrs. J. H. Wilson and Company (1929), Limited, 
Birkenhead. The steering gear is of the Hele-Shaw- 
Martineau electro-hydraulic type, and was constructed 
by Messrs. Harland and Wolff. The wireless equip- 
ment was supplied by Messrs. Siemens Brothers and 
Company, Limited, Woolwich. A wireless direction 
finder is fitted on the bridge. The electrical navigation 
equipment comprises telegraphs, telephones, submarine 


funnel or through a Clarkson waste-heat boiler in the | signalling, sounding machine, electric log, revolution 


engine room casing at the shelter deck level. 


The | and helm indicators and navigation light indicator. 


change-over valves, *c., can be made out in Fig. 2. Other electrical gear includes a gramophone repeater 
The boiler is provided with a Clyde oil burner for use | installation, the kitchen, service, laundry, and barber's 
when the main engines are not running. It normally | shop equipments, cabin ventilating fans and radiators, 


provides steam for various cooking and heating pro-| and fire alarms. 
cesses and is also used to operate a small emergency | being both more prominent and more numerous than 


The latter gave the impression of 











disaster to a French liner, that such ample provision 
is commendable. The lighting throughout the ship is 
excellent, there being some 2,000 lamps of various 
powers. The promenade deck is illuminated by 
special lights which, on occasion, can be instantly 
swung outboard, by the operation of a lever, so as to 
give the necessary light for launching the lifeboats. 
This device is due to Mr. A. R. T. Woods. The funnels 
are flood-lighted from the boat deck. 

The refrigerating plant is of special interest, both 
on account of its size and the motive power employed. 
It is capable of dealing with cargo spaces of a total 
capacity of about 616,000 cubic feet measured inside 
the insulation. This is somewhat larger than the 
space provided in the sister ships, but the machinery 
is the same size. A layout of the refrigerating machinery 
room is given in Fig. 4, page 627. It is situated on 
the upper deck, immediately aft of the aft engine- 
room bulkhead. The system employed is that of 
ammonia compression with brine circulation. There 
are three compressing sets. Two of these are the 
main units, one of them being sufficient for the full 
work of cargo refrigeration, the other being provided 
as a stand-by. The remaining unit is a smaller one, 
and is used for dealing with the provision rooms, which 
have a total capacity of about 10,300 cub. ft., as well 
as for three water coolers, an ice-making tank, and 
various cold cupboards in the accommodation. Each 
of the main sets is capable of maintaining a tempera- 
ture of 15 deg. F. in the whole of the cargo spaces under 
tropical conditions. The unit consists of two horizontal 
double-acting compressor cylinders, 114 in. in diameter 
by 15-in. stroke, arranged opposite to one another, but 
driven by different cranks. The flange of the crankshaft 
is bolted to the flywheel of a Crossley-Premier hori- 
zontal four-cylinder compression-ignition engine of 
about 310 b.h.p. at 179 r.p.m. on the four-stroke cycle, 
with Diesel oil as fuel and airless injection. The 
cylinders, which are 16} in. in diameter by 24-in. 
stroke are arranged with one pair directly opposite 
the other across the crankshaft, 

Each main unit is provided with two condensers and 
two evaporators, as well as having independent brine 
pumps. As refrigerated cargo is carried on the inward 
voyage only, cross connections in the brine circuits are 
arranged so that the provision room duty can be under- 
taken by the main machines on this voyage. The 
smaller machine, which is an electrically-driven hori- 
zontal one of the standard type, is thus only used on the 
outward voyage. The brine control system is arranged 
to allow varying temperatures to be maintained in 
the cargo spaces, according to the nature of the cargo, 
i.e., chilled and frozen meat or fruit. There is also an 
arrangement of brine flow meters, with connections to 
each brine circuit for recording the amount of brine 
passing through any one circuit, thus ensuring a very 
fine regulation of chamber temperature, while complete 
thawing arrangements are also incorporated. Special 
provision has been made in two of the compartments 
in the shelter ’tween decks for the carriage of bananas. 
The compressors, &c., were supplied by Messrs. J. and 
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Fig.4. REFRIGERATING MACHINERY LAYOUT 


THE NELSON LINE MOTORSHIP 


CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, LIMITED, ENGINEERS 
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Fig. 5. Frrst-Crass Smoxine Room. 








promenade, necessarily of less width than the one above. | on the port side of the shelter deck, some of which have ship’s side, 
A departure from the cabin lay-out of the other ships | three berths. A view of one of these is given in Fig. 6, | 
consists in the provision of eight single-berth cabins, | above. Electric heaters and ceiling fans are fitted, 
the remainder having two berths. The ship's office and | and reading lamps to the berths. The washstand in 
shop are on this deck. There are some other cabins ' this cabin illustrated is in the recess leading to the 
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all the inner cabins having natural light. 
ry for the English doctor is provided 
on this side of the vessel, with other cabins for the 
Spanish and Portuguese doctors and the barber's 
shop. On the starboard side is the accommodation for 





the engineer staff. Forward is the first-class dining 
saloon in which 148 places are provided. This extends 
to the ship’s side on the port side, but on the starboard 
side there is a passage which runs right through the 
midship structure. This involves the provision of 
special openings to give light to the saloon, which 
openings may be seen in Fig. 1. The two sides of the 
vessel thus differ somewhat in appearance. 

The house aft of the midship structure contains the 
hospital which, in view of the emigrant traffic, is both 
large and well found. It consists of two wards for 
men and women respectively, each containing eight 
cots, a maternity ward, an operating theatre, a mess 
room, and separate surgeries for the Spanish and 
Portuguese doctors, together with some other accommo- 
dation. The intermediate class accommodation right 
aft comprises a dining room, a smoke room, and a 
ladies’ lounge, all treated with oak panelling in a manner 
resembling the first-class public rooms. The cabins are 
either two-berth or four-berth, and are fitted with 
running water, wardrobes, heaters, &c. The emigrants 
are accommodated in open berths with folding tables 
and benches for meals. There was little opportunity 
of judging the behaviour of the vessel in a seaway on 
the trip from Belfast as there was no wind, while fog 
interfered with the speed. There was no disturbing 
noise or vibration, and the engine exhaust was, except 
for a few brief periods, imperceptible. The resulting 
cleanliness in operating the ship due to the employment 
of Diesel engines is certainly a factor worth considera- 
tion for vessels engaged in the handling of food cargoes. 
The builders of the hull and machinery, Messrs. Har 
land and Wolff, Limited, and the owners’ general 
manager, Mr. A. R. T. Woods, are both to be compli- 
mented on producing a pleasing and practical vessel, 
whether viewed from the passenger carrying aspect or 
from that of cargo transport 


ENGINEERING TRAINING AND 
EDUCATION. 


Loughborough College-—The Calendar of Lough- 
borough College, Leicestershire, for the session 1932-33, 
has just reached us. It contains full particulars 
regarding the courses in civil, mechanical, electrical, 
and automobile engineering, chemical technology and 
chemical engineering, and pure and allied science, 
leading to the College Diploma and Associateship, to 
external degrees of the University of London, and to 
the examinations of the leading engineering and 
technical institutions. In addition, a detailed de 
scription of the College premises, workshops, and 
laboratories is given and many plans and illustrations 
are included. Information regarding the College 
residential halls, the Junior College for boys, the 
East Midlands Training College for teachers of handi- 
crafts, the Department of Industrial and Fine Art, and 
the Department of Extra-Mural Adult Education is 
also given. Copies of the Calendar may be obtained 
on application to the Principal ofthe College. The 
first term of the 1932-33 session will begin on Tuesday, 
September 20 next. 


8.8. “‘ Empress or Barrartn " ivy THE Panama CaNAL.— 
The Canadian Pacific Railway steamship Empress of 
Britain passed through the Panama Canal on April 1, 
from the Pacific to the Atlantic in the course of a tour 
round the world. She has a length of 733 ft. 3 in., a 
beam of 97 ft. 8 in., and a gross tonnage of 42,348. The 
tolls levied by the canal authorities amounted to 18,941 
dols. It is stated in a recent issue of The Panama Canal 
Record that in beam, tonnage and tolls paid, the Empress 
of Britain is the largest merchant ship to have passed 
through the canal to date. 

Tae Iystrrvution oF Evecrricat ENGInEERS.—At the 
invitation of the Committee of the Scottish Students’ 
Section of the Institution of Electrical Engineers, arrange - 
ments have been made for a students’ summer tour to 
take place in Scotland from July 30 to August 6. The 
party will arrive at Glasgow on July 30, and the two suc- 
ceeding days will be spent in — to places of interest 
in the vicinity and in visits to the Bonnington Hydro- 
Electric Station, the Dalmarnock Power Station, the 
Inchinnan works of the India Tyre and Rubber Company, 
and the sugar-refinery works of Messrs. John Walker and 
Company, at Greenock. The whole of August 3 will be 
devoted to a motor-coach tour of the Burns Country, 
and on the next day, the party will leave for Falkirk, 
visit the Carron Company's works, and the Forth Bridge, 
and proceed to Edin h. On August 5 a tour in the 
Scott Country will take place, and, on August 6, visits 
will be paid to the Central Repair Works, Shrubhill and 
to the Central Garage of the Transport Department 
of the City of Edinburgh. Two alternative three-day 
extensions of the main tour are also provided. Each of 
these will include a visit to the hydro-electric scheme of 
the British Aluminium Company, at Lochaber, and trips 
to various places of interest. Students and graduates | 
of the Institution, under the age of 28, who intend to | 
take part in the tour should notify, as soon as possible, 
Messrs. Thomas Cook and Son, Limited, 83, Buchanan- 
street, Glasgow, C.1, and also Mr. W. McE. Buchanan, | 
honorary tour secretary, c/o Messrs. Laighpark Electric | 
Motors, Limited, Paisley. 
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TENDER. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender. Further details may be 
obtained on application to the Department, the reference 
number appended being quoted in all communications. 

Tractors.-The supply of oil-engined tractors, with 
pneumatic tyres, capable of hauling two trailers of 
approximately 10 tons gross weight. A firm in Danzig. 
(Ref. No. G.X. 11,500.) 








CONTRACT. 


Messrs. Scammett Lorrres, Liwirep, 52-54, High 
Holborn, W.C.1, have secured an order for a large number 
of special vehicles required for pipe conveyance on the 
new pipe line of the Iraq Petroleum Company. The 
line, which will be some 1,500 miles in length, will 
commence at Kirkuk in the new oilfield, and extend 
to Haditha, where it will bifurcate, one branch running 
to Tripoli and the other to Haifa. Both lines will run 
for the most part through rough country with loose and 
changing sand. The Scammell vehicles will be 10-wheeled 
flexible machines capable of carrying 10 tons of steel 
piping up to 40 ft. or 50 ft. long. One vehicle of the 
required type has already been constructed, and was 
described in ENGINEERING, page 81 ante. After extensive 
trials in England, this vehicle was shipped to Haifa, and 
is now operating in the Trans-Jordanian Desert. Its 
success is sufficiently indicated by the placing of the 
order referred to. 


BOOKS RECEIVED. 


Ohio State University Engineering Experiment Station. 
Bulletin No. 67. The Lawrence Clay of Lawrence 
County, Ohio. By G. A. Bate anp OrtHers. [Price 
50 cents.}] No. 68. Improvement of Ceramic Bodies 
by the Use of Auziliary Fluxes. Part I. Eutectic 
Glasses as Auzilia Fluzes. By P. F. CoLims. 
[Price 25 cents.] Columbus: Ohio State University. 

Chromium Plating. By Epwarp S. Ricaarps. London: 
Charles Griffin and Company, Limited. [Price 7s. 6d. 
net.] 

United States Bureau of Standards. 
irchitectural Acoustics. By P. R. Hey. [Price 
5 cents.] Miscellaneous Publication No. 128. A 
Survey of Storage Conditions in Libraries Relative to 
the Preservation of Records. By A. E. Kitmper.ey and 
J. F. G. Hicks, Jun. [Price 5 cents.] No. 132. 
Properties of Fiber Building Boards. By C. G. WEBER 
anp Orners. [Price 5 cents.}] Research Paper 
No. 357. Aqueous Solutions of Ethylene Glycol Glycerin, 
and Sodium Silicate as Quenching Media for Steels. 
By T. E. Hamre. [Price 15 cents.] No. 389. The 
Physical Properties of Cast Stone. By J. TucKER, Jun., 
AND Oruers. [Price 5cents.} Washington: Govern- 
ment Printing Office. 

Recent Advances in 
Apams. London: J 
net.] 

Modern Farm Buildings. 


Circular No. 396. 


By THomas 


[Price 25s. 


Town Planning. 
and A. Churchill. 


By D. N. McHarpy. Lon- 
don: Crosby Lockwood and Son. [Price 8s. 6d. net.) 

Repertoire de la Production Suisse 1930-31. Ziirich : 
L’Office Suisse d’Expansion Commerciale. 

Department of Overseas Trade. Economic Conditions in 
Ethiopia (Abyssinia). Report. By Lieut.-Colonel. G. 
Mackerets. London: His Majesty's Stationery Office. 
[Price ls. net.) 

Foundry work and Metallurgy. Vols. v and vi. Edited 
by R. T. Roure. London: Sir Isaac Pitman and 
Sons, Limited. [Price 6s. net, each.] 

Dynamics of Engine and Shaft. By Ratra E. Roor. 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 18s. 6d. 
net. ] 

A Textbook on Roofs and Bridges. Part Il. Graphic 
Statics. By the late M. Merrmawn and H. S. Jacosy, 
revised by E. E. Este. Fifth edition, revised and 
rewritten. New York: John Wiley and Sons, 
Incorporated, London: Chapman and Hall, Limited. 
[Price 20s. net.] 

United States Bureau of Mines. Mineral Resources of 
the United States. 1:13. Cobalt, Molybdenum, Tan- 
talum, Titanium and Various Rare Metals in 1930. 
By P. M. Tyter and A. V. Petar. [Price 5 cents.] 
I: 14. Manganese and Manganiferous Ores in 1930. 
By R. N. Rrveway. [Price 10 cents.} I: 16. Tinin 
1930. By C. W. Merrit. [Price 5 cents.) I: 17. 
Gold, Silver, Copper, Lead, and Zinc in Montana in 
1930, Mine Report. By T. H. Mrtter. [Price 
10 cents.) Il: 14. Magnesium and its Compounds. 
By P. M. Tyter. [Price 5 cents.) Il: 16. Lime in 
1930. By A. T. Coons. [Price 5 cents.) II: 17. 
Asbestos in 1930. By O. Bowzes and B. H. Stopparp. 
[Price 5 cents.) Il: 19. Barite and Barium Products 
tn 1930. By R. M. Santmyvers and B. H. Sropparp. 
[Price 5 cents.] Il: 21. Phosphate Rock in 1930. By 
B. L. Jomnson. [Price 5 cents.) I1:22. Stone in 
1930. By A. T. Coons. [Price 10 cents.) II : 24. 
Mica in 1930. By B.H. Sropparp. [Price 5 cents.] 
Washington : Government Printing Office. 

High-Speed Diesel Engines. By P. M. Hewprt. 
Temple Press. [Price 22s, 6d. net.] 

Cycling Manual. Tenth edition. London: 
Press, Limited. [Price le. net.]. 

The Romance of London's Underground. By W. J. 
Passtvcuam. London: Sampson Low, Marston and 
Company, Limited. [Price 12s. 6d. net.) 

Dielectric Phenomena. Vol. iii. Breakdown of Solid 
Dielectrics. By 8. Whitehead. London: Ernest 
Benn, Limited. [Price 30s. net.] 


London : 


Temple 





PERSONAL. 


Mr. F. A. OrcHarp has resigned from the staff of 
Mr. David Maxwell-Buist, engineer-in-charge of the 
North-East electricity “grid” scheme, to take up a 
position as chief assistant to Mr. N. 8. Fennant, general 
manager and engineer to the Newcastle and District 
Electric Lighting Company, Limited. Mr. Orchard 
will take up his new duties on June 1. 

Mr. C. S. TAYLor, vice-president and general manager 
of the Shanghai Power Company, has sailed for England 
via the United States. After spending a month in 
New York, he will reach England in the middle of July 
and will remain in this country until about the end of 
October, thereafter returning to Shanghai. While 
in England, his address will be c/o Messrs. John Pook 
and Company, 68, Fenchurch-street, London, E.C.3. 


Mr. W. T. Bet, chairman and managing director of 
Messrs. Robey and Company, Limited, Globe Works, 
Lincoln, has been elected president of the Lincoln 
Chamber of Commerce. 

Messrs. LEYLAND Motors Limirep, Leyland, Lanes., 
inform us that Mr. F. A. Garrett has recently joined 
their staff as manager of the trolley-omnibus department. 

Tae Association oF British CHEMICAL Manu 
FACTURERS, 166, Piccadilly, London, W.1, has decided 
to send its Chairman of Council, Dr. E. F. Armstrong, 
F.R.S., and its general manager, Mr. J. Davidson Pratt, 
O.B.E., as its representatives at the Imperial Conference 
at Ottawa. 

We understand that a new company is being formed 
with a view to acquiring and carrying on the business 
of Messrs. Davey, PaxmMAN aNnD Company, LimITep, 
Colchester. The new company will be entirely independ. 
ent of Messrs. Agricultural and General Engineers, 
Limited, which is the parent company of the existing 
company. The active management of the new com- 
pany will be in the hands of Mr. P. A. Sanders and 
Mr. E. P. Paxman. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is virtually no change 
in the Cleveland pig-iron position. The limited make is 
little in excess of current requirements, and ironmasters 
are determined to continue to regulate, as far as possible, 
production to needs. Stocks are not large, and are 
increasing little. Most of the output is going into local 
and other home use, the demand from abroad being 
very light. Second-hands have little opportunity to put 
through business, as their terms of contract with makers 
prohibit merchant sales to principal home consumers. 
Substantial price concessions have still to be granted to 
secure Scottish trade, for which there is keen competi- 
tion. For sale to customers elsewhere makers’ fixed 
minimum prices stand: No. | grade of iron, 61s.; No. 3 
g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 57s. 

Hematite.—Accumulations of hematite pig at the fur- 
naces continue steadily to increase, but producers hope 
that the demand will soon be such as at least to absorb 
output, and Messrs. Gjers, Mills and Company, Limited, 
have decided to re-start operations at their Middles- 
brough works, which consist of five blast furnaces. The 
works have been idle since September. Messrs. Gjers 
hope to re-kindle two furnaces early in July. Hematite 
sales also are chiefly to local and other home customers, 
inquiries from overseas being very few. Merchants 
have a free hand as to the disposal of their holdings, but 
are not greatly underselling makers. The latter are dis- 
inclined to quote below the basis of ordinary East Coast 
brands at 63s. 6d., but buyers claim they can cover 
needs at rather lower terms. 

Foreign Ore.—There is very little activity in foreign 
ore. Best rubio is now obtainable at 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Local consumers of Durham 
blast-furnace coke still have on hand considerable supplies 
of their own makes, and are not obliged to buy, with the 
result that market transactions are few. Good average 
qualities are in the neighbourhood of 15s. 6d., delivered 
to works in this area. 

Manufactured Iron and Steel.—Orders for semi-finished. 
and finished iron and steel are scarce, but recognised 
market rates, with the exception of the price of galvanised 
sheets, are maintained. Works producing constructional 
steel keep busy, but in nearly all other sections new 
contracts are much needed. Quotations : Common iron 
bars, 91. 158.; best bars, 101. 5s.; double best bars. 
101. 158.; treble best bars, 11/. 58.; packing (parallel), 
8i. ; packing (tapered), 10/.; steel billets (soft), 5/. 10s. ; 
steel billets (medium), 62. 12s. 6d.; steel billets (hard), 
71. 28. 6d.; iron and steel rivets, 111. 58.; steel ship 
plates, 8/. 15e.; steel angles, 8J. 7s. 6d.; steel joists. 
81. 158. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9J. for smaller lots ; fish plates. 
121. 10s.; black sheets (No. 24 gauge), 8l. 58.; and 
galvanised corrugated sheets (No. 24 gauge), 91. 15s. 

Serap.—The demand for scrap is quiet, and prices are 
easy. Borings are 26s.; turnings, 3ls.; light cast iron, 
358.; heavy cast iron, 38s.; machinery metal, 40s. ; 
and heavy steel, 35s. 


Etecrricity Suppiy iv Catcurra.—During the first 
three months of the present year, The Calcutta Electric 
Supply Corporation, Limited, Victoria House, Vernon- 
place, Bloomsbury-square, London, W.C.1, sold an 
aggregate of 43,804,647 units of electricity, as compared 
with 39,717,333 during the corresponding period of 1931 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel_—While it may be true that at one 
time Sheffield manufacturers were not publicity con- 
scious, experience has taught them the contrary, and 
verything that is likely to bring Sheffield’s name and 
the quality of its products before the public eye is being 
pushed forward with increased vigour. The latest 
development of this kind is an effort to show London 
what Sheffield can do. An exhibition of all kinds of 
Sheffield products is being held at one of the biggest 
stores in London. The industries represented include 
the following: engineering, machinery, implement, 
cutlery, electro-plate, and safety razors and blades. 
The exhibition will last until June 4. The condition of 
the steel and engineering trades generally is slightly more 
encouraging. The majority of works have resumed 


operations following the holiday shut-down, and in some | 


cases output has been put on a broader basis. The 
demand for raw and semi-finished materials, however, 
is of an unsatisfactory character. Orders are more 
numerous, but they are mainly for small tonnages. 
Many firms are taking advantage of the quiet conditions 
to install new plant. Steel-works machinery and plant 
is in better demand. Russia continues to be a good 
customer. With the formation of a local Russian Trade 
section by the Chamber of Commerce, Sheffield is hoping 
to do increased business with the Soviet in the early 
future. 
rolling-stock. 
while the slump in overseas requirements has been 
acutely felt by local makers. Producers of ship steel, 
forgings and castings are marking time, while armament 
business is very restricted. In the lighter trades, condi- 
tions are more promising. There is an improved call 
for agricultural machinery and implements, while the 
output of automobile steel and fittings tends to show 
further expansion. Stainless steel and rustless iron are 
active lines. Heat-resisting materials are in demand 
in connection with modern furnace construction. Among 
the latest overseas inquiries are those from Australia 
for chrome-vanadium steel wrenches for motor and 
general engineering use ; from Switzerland for stainless- 
steel screws ; from the Central Pacific Islands for knives, 
hatchets, drills, saws, grinders’ tools, and planes; and 
from the Hague for rotary knife sharpeners. Inland 
inquiries have been maintained at a steady level, and 
include several from Birmingham for files, steel discs for 
glass grinding, and packing-case strip; from Manchester for 
knives and plates for use in butchers’ mincing machines ; 
and from Bristol for hammers. The tool trades are fairly 
busy, while makers of magnet steel report an ever- 
increasing demand. Farm and garden implements show 
expansion, while engineers’ small tools and precision 
implements make sound headway. 

South Yorkshire Coal Trade.—Operations at some 
collieries have been adversely affected by floods, but gross 
outputs will continue to be ample to meet all demands. 
The holiday stoppage has helped to reduce stocks, and 
in some classes of smalls scarcity is reported. The 
export position has undergone little change. Industrial 
fuel shows slight improvement, but much leeway has to 
be made up before normal buying has been reached. 
Supplies of fuel going to the Lancashire cotton and 
Yorkshire woollen industries show a falling off. House 
coal is a weak market, and likely to continue so for some 
little time. Foundry and furnace coke have developed 
further weakness, while gas coke is not so buoyant. 
Quotations :—Best branch hand-picked, 25s. to 26s. ; 
Derbyshire best house, 20s. to 2ls.; Derbyshire best 
brights, 17s. to 18s. 6d.; screened house coal, 16s. to 
\7s. 6d.; screened house nuts, 16s. to 17s.; Yorkshire 
hards, 168. to 188.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; and nutty slacks, 7s. 
to 88. 6d. 





LECTURES IN TRopicaL HyGrene.—The next series of 
eight lectures and demonstrations on tropical hygiene, 
which are intended for men and women outside the 
medical profession proceeding to the Tropics, will be 
given at the London School of Hygiene and Tropical 
Medicine (University of London), Keppel-street, Gower- 
street, London, W.C.1, by Lieutenant-Colonel G. E. F. 
Stammers, from June 14 to 23 next. These courses of 
instruction, in addition to providing simple rules for 
guidance in regard to personal hygiene and preparation 
for life in the Tropics, will embrace a short account of 
some of the more common diseases, with advice in regard 
to measures of protection and self treatment. The 
synopsis of the course, and other particulars, can be 
obtained from the secretary of the School at the address 
given above. 





REINFORCED CONCRETE ASSOCIATION.—For some time 
past, those engaged in the reinforced-concrete industry 
have felt the need of an organised body to represent 
their interests. It has now been decided that an associa- 
tion, to be known as the Reinforced Concrete Association, 
shall be formed, and an influential committee, composed 
of directors of the principal reinforced-concrete engineer- 
ing firms, is actively engaged in drawing up a constitution. 
Its membership will embrace every interest concerned 
in the industry, namely, engineers, contractors, manu- 
facturers of pre-cast reinforced-concrete units, manufac- 
turers of plant, and producers of all the materials that 
to the erection of a reinforced-concrete structure. 

1e Association will have one purpose only, namely, to 
promote and develop the use of reinforced concrete, and 
its constitution is being carefully drafted so as to enable 
it to do everything that may tend toward that end, 
while rigidly excluding every other consideration. Mr. 
R. V. Chate, A.M.Inst.C.E., is acting as secretary, and 
communications may be addressed to him at 20, Dart- 
mouth-street, London, S.W.1. 


There is still a dearth of contracts for railway | 
British railways are buying less freely, | 


| NOTES FROM THE SOUTH-WEST. 


} CarpirF, Wednesday. 
| The Coal Trade.—The placing of the Egyptian State 
Railway contract with Messrs. T. Beynon and Company, 
Limited, Cardiff, has meant the re-opening of the South 
Celynen colliery at Abercarn in Monmouthshire, which 
| has been idle since September last. The general posi- 
| tion of the Welsh steam-coal trade, however, remains 
| very unsatisfactory. Restrictions abroad and the hand- 
| to-mouth policy followed by buyers, makes it impossible 
| to keep the Welsh pits working anything like regularly, 
| and in many cases collieries are compelled to depend on 
| old orders for a clearance of production. With thousands 
| of wagons tied up under load and shipment activity 
| curtailed by the meagreness of the day-to-day demand, 
| pits are compelled to stop because of the impossibility 
| of securing sufficient empty trucks. In the past week 
exports of coal as cargo foreign, amounted to only 
233,020 tons, which was even less than the quantity 
shipped in the preceding holiday week. France took only 
| 81,000 tons, compared with from 99,000 tons to 119,000 
| tons a week in March, while exports to Italy were but 
36,000 tons. 


Iron and Steel.—Imports of iron and steel continue to 
increase, in spite of the 33} per cent. tariff, and the fact 
that foreigners are selling their manufactures in this 
country at a loss of about 40s. per ton. In the past 
week, imports of iron and steel amounted to 6,718 tons 
compared with 3,122 tons in the preceding week, of 
pig-iron to 1,930 tons against 1,236 tons, and scrap to 
5,478 tons against 7,416 tons. The whole of the t 
week's imports came from Belgium and Holland. The 
export trade, however, showed a decided improvement, 
| shipments of iron and steel amounting to 20,485 tons, 
| compared with 11,365 tons in the previous six days. 
| Exports of tin-plates and terne-plates were raised from 

7,393 tons to 11,660 tons, of black-plates and sheets 
from 642 tons to 1,960 tons, of galvanised sheets from 
823 tons to 4,097 tons, and of other iron and steel goods 
| from 2,507 tons to 2,769 tons. 


| Sale of Ships.—Cardiff’s mercantile fleet is steadily 
being diminished by the sale of old tonnage either to 
shipbreakers or foreigners. The latest vessel to change 
flags is the Loyal Devonian, which was launched 21 years 
| ago at Greenock, where she was built by the Greenock 

and Grangemouth Dockyard Company, Limited, and 
|} engined by Messrs. Rankin and Blackmore. Of a dead- 

weight capacity of 6,250 tons, the Loyal Devonian, 

which has been laying up at Barry since December, 
| has been sold to Roumanians by the Loyal Line, Limited, 


| of Cardiff, for 4,000. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

A General Survey.—There is little activity in industrial 
circles in the North-Western area. Most firms have 
now resumed operations after protracted Whitsuntide 
holidays without the prospect ot any immediate improve- 
ment upon the depressed conditions which have ruled 
since the beginning of the year. In very few cases have 
orders of any magnitude materialised during the holiday 
period, and it would appear that the existing discouraging 
state of affairs is likely to continue in most sections of the 
iron and steel and allied trades for some time to come. 
Seasonal activity is responsible for a slight improvement 
in some of the lighter metal trades, and motor manu- 
facturers and electrical-equipment manufacturers are 
reasonably well placed, but in other branches it is 
difficult to discover grounds for optimism. Order books 
are lighter than at any period since the turn of the year, 
and inquiries are stated to be far from enco' ing. } Sad 
pects in the Barrow area, where, last week, Messrs. The 
Barrow Hematite Steel Company Limited, re-kindled 
two large furnaces and re-started their steelworks, are 
better than for some time past, and the hope is enter- 
tained that further orders will materialise in the near 
future to ensure the continuity of operation of this 

lant, which was shut down in February last fol- 
owing an extremely lean period. The steelworks are 
engaged upon rail contracts secured in the last few 
weeks. 

Some Recent Contracts.—Messrs. Cowans, Sheldon 
and Company, Limited, Carlisle, who have been fortunate 
in obtaining a steady flow of orders during the last few 
years, have supplied 33 three-ton and 4 five-ton cranes 
required in connection with the 200,000/. scheme which 
is ‘Toes carried out by the London and North Eastern 
Railway Company at the Middlesbrough Docks. 
remaining crane equipment is being onquries by Messrs. 
Ransomes and Rapier, Limited, Ipswich. Messrs. Rob- 
inson and Kershaw, Manchester, are providing steel- 
work for the new Garrick Playhouse at Altrincham, 
near Manchester, and Messrs. H. Peers and Com » 
Bolton, have received an order from the 
Corporation for the erection of an aeroplane 
at a cost of 2,000/. Messrs. Tweedales and Smalley 
(1920), Limited, who are rather more favourably placed 
than the majority of textile-machinery manufacturers 
in the Lancashire area, are at present engaged on,a num- 
ber of important contracts for equipment for new cotton 
mills in India. In common with other motor-vehicle 
manufacturers, Messrs. The Karrier Motors Limited, 
Huddersfield, continue to book useful orders for motor 
omnibuses and lorries. They have just been entrusted 
by the Plymouth Corporation with an order for the 
supply of two lorries at a cost of 5851. each. Both 
Messrs. Crossley Motors, Limited, Gorton, Manchester, 
and Messrs. Leyland Motors, Limited, Leyland, near 
Preston, are engaged upon important contracts for the 
supply of omnibuses to Corporations in various parts of 


NOTICE OF MEETING. 





Royat Instrrution.—Friday, June 3, 9 p.m., 
Albemarle-street, W.1. ‘Electrical Conductivity of 
Metals at the Lowest Temperatures,” by Dr. J. C. 
McLennan. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

State of Trade.—The general trade position in Scotland 
has not changed very much during recent weeks, but 
there is a feeling about that we are on the eve of better 
times. It is difficult to see any definite improvement 
in industry as a whole, but one or two trades have lately 
reported a steadier demand for their products. Every 
little helps, and there has certainly been a larger inquiry 
from many of our overseas friends of late, and already 
some of these inquiries have been translated into business. 
Canada is one of the places from which we are expecting 
an increased demand for general goods, and it is interest- 
ing to note that better orders for steel sheets have come 
from there during the past month. The Trade Ship— 
the Anchor Donaldson liner Letitia—which housed an 
exhibition of an extensive range of Scottish manu- 
factures brought directly before the eyes of the Canadian 
buyers many of the products of this country, and the 
venture has proved a complete success. The Letitia is 
not due back in Glasgow before the end of this week, 
and until then it is difficult to say the actual results, 
but cables to hand show that inquiries are likely to lead 
to a large extension of business between Canada and 
Scotland. Those accompanying the Trade Ship were well 
received in Canada, and great interest was taken in every 
exhibit. 
Scottish Steel Trade.—Conditions in the Scottish steel 
trade show little or no change this week, especially in 
the matter of heavy steel. e shipbuilding industry 
continues dead quiet, with no visible ay of improve- 
ment, with the result that plate mills are doing very little 
at present. In the black steel sheet trade there is a 
fair amount of business passing and a good percentage 
of it is for Canada. As during t months, however, 
most of the orders are for the lighter gauges, but gal- 
vanised sorts are also receiving a little more attention 
now. The following are the current market quotations : 
—Boiler plates, 91. per ton; ship plates, 8/. 15s. per 
ton ; sections, 81. 7s. 6d. per ton; black steel sheets, 
} in., 71. 158. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 111. per ton, all delivered at Glasgow 
stations. 


Malleable Iron T'rade.—There has been no sign of any im- 
provement in the West of Scotland malleable iron trade, 
and the demand is extremely poor. The re-rollers of 
steel bars are also complaining of scarcity of orders. 
Current prices are as follows :—‘‘Crown” bars, 91. 15s. 
per ton for home delivery and 9/. 5s. per ton for export ; 
and re-rolled steel bars, 6/. 10s. per ton for home delivery. 
and 6/. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—The Scottish pig-iron 
makers report that trade is still extremely quiet. The 
output is limited by the poor demand for local iron, 
and imports from India continue. Prices are unchanged 
and are quoted as follows :—Hematite, 68s. 6d. per ton, 
delivered at the steel works; foundry iron No. 1, 72s. 
per ton, and No, 38, 69s. 6d. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 21, only amounted to 160 tons. 
Of that total 100 tons went overseas and 60 tons coast- 
wise. During the corresponding week of last year the 
figures were 121 tons overseas and 63 tons coastwise, 
making a total shipment of 184 tons. 














Cuange or AppRESS.—Messrs. The Hydronyl Syndi- 
cate, Limited, have moved their offices from Medway 
House, Horseferry-road, London, 8.W.1, to 50, Queen 
Anne’s-gate, Westminster, London, 8.W.1. 





British Street Puares ror Russra.—It is stated 
in the current weekly report of the London Iron and 
Steel Exchange, 28, Essex-street, Strand, London, W.C.2, 
that a Russian order for about 40,000 tons of steel plates 
has been received in this country, and that this may 
be followed by additional busi Jap buyers 
have also been in the market, but the transactions have 
not involved a large tonnage. 








Tue Swepish Generat Exvectric Company.—Messrs. 

Svenska Elektriska Aktiebolaget, usually 
termed ASEA Company, Vesteraas, Sweden, have 
announced the sale of ir Russian t in Jaroslav 
to the Soviet Government, at a price of 7-7 million dols. 
to be paid in 8 per cent. Government bonds, governed 
by a gold clause. The amortisation is to begin at once, 
and the full sum is to be paid before the end of 1948. 
The completion of the new steam-turbine power station 
at Vesteraas was announced at the same time. This 
installation, which produces an amount of power almost 
large enough to supply the whole of the City of Stock- 
holm with electricity, been constructed by the 
ASEA Company and its subsidiary, Messrs. Ljungstrém 
Turbine Company. The last-named concern recently 
delivered to the Vesteraas station a steam turbo- 
generator of the Ljungstrém type paving @ maximum 
continuous rating of about 70,000 h.p. The Ljungstrém 
Company is at present constructing another steam turbo- 
generator for the Vesteraas plant, having a capacity of 











the country. 





41,000 h.p. 
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Excavator Works tn Rossta.—The construction of a 
works for the manufacture of excavators is, we have been 
informed, shortly to be put in hand in the Urals, Russia. 
We understand that a provisional annual output capacity 
of 2,000 excavators is envisaged, but that at some future 
date the output capacity will be brought up to 5,000 
excavators per annum. It is stated that, when com- 
pleted, the works will employ 25,000 operatives. 


well-known range of Eclipse hand tools manufactured 


Controt Boarp at Krine’s Highway SvusstaTION 








Fie. 14. 


by Messrs. James Neill and Company (Sheffield), Limited, , 
Napier-street, Sheffield, has just been further extended | 
by a new design of adjustable hack-saw, the frame of | 
which is formed of a single piece, i.¢., without collapsible 
joints, and is therefore very rigid. The blade is held on 
pins inserted in end tension pieces, one of which is formed | 
with a two-lead screw entering the handle. By turning | 


| the handle the distance between the pins can be adjusted 


to take standard blades of lengths between 9 in. and 12 in. 


| The frame is made of silico-manganese spring steel, and 
RoLttep-Sreet Apsustaste Hackx-Saw Frame.—The | f 


is of a cross section somewhat similar to that of a double- 
headed rail. It is split at the ends, and formed into square 
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Om SwitcHes at Kixa’s Highway SUBSTATION. 


openings in which the tension pieces are inserted and 

revented from turning during tensioning. When the 

lade is to be used at an angle to the frame, the square 
neck of the tension pieces are drawn clear of the hole. 
The pins are made of 0-45 per cent. carbon steel, and will 
not bend, while they are long enough to prevent the tension 
pieces from coming out of their sockets. The tension 
screw is case-hardened and extends well into the handle, 
even when 9-in. blades are used. The handle is of metal, 
and is of a new and comfortable shape. The tool is 
known as the Eclipse No. 50 R.S. hack-saw frame, and 
costs 3s. 9d., including one 12-in. blade. 
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We desire to call the attention of our readers to 
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ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 








wide, divisible into four columns of 2} in. in width. | 
Serial advertisements will be inserted with all practic- | 


able regularity, but absolute regularity cannot be 
guaranteed. 
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Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than First Post on Thursday. In consequence 
of the necessity of going to press early with a 
portion of the edition, alterations for standing 
advertisements should be received 10 days 
previous to the day of Publication. 
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MACHINERY FAILURES. 


A LARGE proportion of the last issue of the 
always-welcome technical report of the British 
Engine Boiler and Electrical Insurance Company, 
Limited, is devoted to a discussion of welded work, 
and to a detailed description of the company’s ex- 
tensive experimental researches in this field. Un- 
doubtedly, welding has come to stay, but sometimes 
through ignorance, and sometimes from more repre- 
hensible reasons, there have been repeated instances 
of very faulty work. In fact, Mr. Schuster, in the 
illuminative paper which he read a couple of years 
ago at the Institution of Mechanical Engineers, stated 
that in the case of pressure vessels, welded joints 
failed more frequently than riveted joints. The 
Board of Trade rules for welded joints in boilers date 
from the day when fusion welds were unknown, and 
in the case of passenger vessels prohibit such joints 
for boilers unless backed by a butt strip. Probably, 
the Hoehn welded cross strips described in our 
issue of April 17, 1931, page 525, would be a much 
more effective reinforcement, but their use has not 
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yet been officially recognised in this country. Owing 
either to greater courage or less caution, pressure 
vessels having welded seams are much more common 
in other countries than here, although in the 
discussion on Mr. Schuster’s paper a marine boiler 
15 ft. in diameter, and designed for a working 
pressure of 180 Ib. per square inch was mentioned 
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}as having been in service for some eight years past 

on the North-East Coast, and Mr. W. A. Stanier 
| instanced a locomotive boiler in which every joint 
|and seam had been welded. This boiler had been 
tested hydraulically up to 2,000 Ib. per square 
inch., but though four years old, had not been 
steamed at the date of the discussion. 

In Germany, thousands of welded drums have 
been used for water-tube boilers in cases where 
solid forged drums would be specified here. These 
latter are naturally much more expensive and, 
though less liable than their rivals to suffer from 
malpractices, cases of defective work are not un- 





under review in which the metal of a drum 
of this kind had been somewhat seriously dete- 
riorated by unsuitable heat-treatment. As origi- 
nally forged, the metal had a tensile strength 
a little on the high side, and somewhat low 
ductility. To remedy the latter, the whole forging 
was annealed at 650 deg. C. This resulted in the 
ductility being raised from 26 per cent. to 32 per 
cent., but the Izod value was simultaneously 
reduced from 18 ft. lb. and 20 ft.-lb. to 10-9 ft.-lIb. 
and 6-2 ft.-lb. It is suggested, therefore, that a 
minimum Izod value should be specified for the 
metal used in such drums. 

On the question of ductility, the report raises 
the old question as to the real significance of this 
term. In the case of certain aluminium bronzes, 
for example, tensile test pieces show little necking, 
but there is a fairly uniform stretch over the whole 
length between gauge points. Hence an elongation 
of say 30 per cent. has by no means the same 
significance as a similar figure in the case of a mild 
steel. With austenitic steels, as with the bronzes 
already mentioned, the total elongation is well- 
distributed, and here again the percentage elonga- 
tion provides a very imperfect gauge of the ductility. 
It is suggested that the reduction of area, though 
less easy to estimate accurately, constitutes a 
much better criterion. Attention is also drawn 
to the fact pointed out by Professor Haigh*, that 
in the case of mild steel the specimen parts first at 
the middle of the cross-section, and hence, the 
extension is greater on the outer surface than in the 


644 | body of the bar, and must, therefore, be affected by 


the shape of the cross section. 

Some apology is made in the report for the large 
attention given to metallurgical matters, owing to 
which less space than usual is devoted to the 
detailed descriptions of failures, which have met 
with such general appreciation in past reports. 
It is stated, very definitely however, that in no case 
is a metallurgical explanation sought until a 
thorough study has been made of the whole circum- 
stances accompanying a failure. In not a few 
cases, although the metallurgical examinations 
have shown poor metal, this has not even been a 
contributory cause of the breakages which have been 
sufficiently accounted for in other ways. Hence, 
the metallurgical studies made are to be regarded 
as supplementary rather than primary. 

A difficulty frequently met with is illustrated 
afresh in this report. In not a few cases the 
engineer has no definite data on which to frame his 
estimates as to the loads which have to be provided 
for. In such cases his sole resource is the time- 
honoured engineering rule of guessing half and 
doubling it, a procedure which, though unavoidable, 
often proves inadequate. An instance is provided 
in the report by the crankshaft of a rolling engine. 
This failed, although the nominal stress at the site 
of the fracture was only 5,650 Ib. per square inch. 
The engine, however, was frequently stalled when 
the rolls jammed and the stress then attained values 
which can only be guessed at. 

As already noted, the insurance companies are 
meeting with frequent examples of bad or improper 
welding. ‘These are not confined to fusion welding, 
and several examples of bad water-gas welds are 
quoted in the report. The facility of fusion welding, 

however, is answerable for most of the failures, There 
have been repeated fractures of shafts which have 

been enlarged locally by fusion welding to form 

seatings for pulleys and the like, and the report 

suggests that where such enlargements are required, 

they should be made by the electro-deposition of 

nickel instead of by welding. On the other hand 

full credit is given to the advantages of fusion 

welding in making-good local flaws, found during 

processes of manufacture, thus preventing the 

scrapping of a vast amount of material otherwise 

sound. In unskilled hands, however, the process is 


distinctly dangerous, and it provides the means by 
which less scrupulous manufacturers can conceal bad 


material and bad work. 
The process is inherently unsatisfactory, unless 


carried out by skilled and thoroughly conscientious 
men. The difficulty of detecting bad work has always 
been a drawback and methods based on X-rays, or 
electric or magnetic measurements, are ill suited for 








known. Thus an instance is given in the report 





* ENGINEERING, vol. cxxx, page 717 (1930). 
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workshop use. Some idea as to the character of the 
workmanship can be obtained by cutting into a weld 
at a number of points with hammer and chisel, the 
holes left being subsequently filled in with fresh 


unsatisfactory, and he cited the present bad con- 
dition and disintegration of structures at Trieste 
and other Istrian ports, in support of his contention. 
Even concrete made with the addition of natural 
pozzuolanas to Portland cement has suffered dis- 
integration, and this author stated that to obtain 
satisfactory results it was necessary to use a pozzuo- 
lana the hydraulic properties of which have been 
further increased by suitable means. The natural 
voleanic ash pozzuolana is subjected to a heat 
treatment which it is claimed increases its activity 
and results, when it is added to Portland cement, in 
a cement of high resistance to sea-water. Experience 
in Northern Europe with trass, a natural pozzuolana 
|of volcanic origin, which has not been subjected to 
any heat treatment, has been satisfactory. This 
possibly may be due to the higher initial activity 
of the material, or to the reduced rate of chemical 
attack by the sea-water at the lower temperatures 
which prevail in those latitudes. 

At the Thirteenth Congress, held in London in 
1923, two Dutch engineers recommended from 
experience in Holland that an addition of trass or 
other pozzuolana should be made to concrete for sea- 
water. Mr. Outrey, a French engineer at Boulogne, 
confirmed their recommendations in a paper to the 


metal. A German method, in which a portable 
motor-driven milling machine is used for milling into 
the weld, has been tested by the Company and is 
favourably reported on. Amongst the welds of 
which teste are described in the report is that of a 
unusual half-lap joint which is being used in America 
for pressure vessels. The plates to be joined are 
planed away to half thickness for a distance of 
about four times the plate thickness. The two edges 
are then assembled so as to overlap, and butt welds 
formed at the end of each plate. The method is 
adversely reported on. 

Of all methods of welding, the first place in the 
report, is assigned to the atomic hydrogen process, 
which it is stated the company would welcome for 
pressure vessels. In this process hydrogen is forced 
through a tube in which an arc is established between 
tungsten electrodes. In passing through the arc 
the hydrogen is reduced to atomic form and a 
flame of it is then projected on the work. One 
advantage is that there is complete freedom from 
atmospheric contamination by either oxygen or 





hydrogen. The only drawback is that the tensile | Venice congress, stating that concrete with either 
strength of the weld metal may be lowered by| trass or yaize had so far lasted particularly well. 
decarbonisation. | These two pozzuolanas differ somewhat in nature. 


Trass is a compacted volcanic ash deposit occurring 
along the Rhine and in Bavaria, and is merely 
ground before use. Gaize is a more highly siliceous 
material, averaging about 80 per cent. silica, occur- 
ring in the Ardennes, France, and is subjected to a 
heat treatment before use. Mr. Outrey pointed out 
that the compactness necessary in concrete for sea- 
water work depends much on the workability of the 
mix. The addition of trass or gaize gives a concrete 
mix which it is claimed is easy to work into place 
and attains remarkable compactness. In conclusion 
he advocated the addition of one part of pozzuolana 
to two of Portland cement, and the use of very 
plastic mixes which should not be too rich, about 
is not to be found in the fineness of the grain secured, | 250—350 kg. of pozzuolanic cement per cubic metre 
but in the closing up of pores and the breaking up | of concrete (about 1:8 to 1:5 by weight). Two 
A finer grain can in fact be got by | German engineers, Messrs. Gaye and Agatz, gave 
}some interesting details of recent maritime con- 
| structional work in Germany. They recommended 
| the use of a cement low in lime and stated that in 
Germany a blastfurnace cement was to be preferred, 
the correct temperature range is, in general, far better | with the addition of trass to ensure greater water- 
than heat treatment, to which, moreover, some steels | tightness and resistance to the action of sea-water. 
| In a double maritime lock recently built at Weser- 
miinde in reinforced concrete, 300 kg. of blast- 
: m—m . furnace cement and 30 kg. of trass were used per 
THE PROTECTION OF CONCRETE | cubic metre of concrete with a water-cement 
AGAINST SEAWATER. ratio (weight) of 0-73 (weight proportions cement 
Amone the papers presented at the Fifteenth | plus trass to aggregate about 1:6). In a new 
International Congress of Navigation held in| reinforced concrete lock at Bremerhaven, 270 kg. of 
Venice last Autumn it is of particular interest, in blastfurnace cement and 45 kg. trass were used per 
connection with the papers dealing with concrete cubic metre of concrete (weight proportions about 
in seawater, to note the emphasis laid by many |! : 6). The cement and trass were mixed mechani- 
European authorities on the use of pozzuolanas, and | cally before adding to the concrete mix. 
the depreciation of the use of rapid hardening Port- Mr. Poulsen, the well-known Danish expert, who 
land cements in preference to the slower hardening | conducted a long series of trials on sea-water 
normal Portland cements for such work. The | concretes, extending over twenty years, on behalf 
Roman architect, Vitruvius, says in his Treatise on|of the Scandinavian Portland cement manufac- 
Architecture that pozzuolanas when mixed with | turers, contributed an interesting discussion on the 
“rich lime’ and stone set solidly not only in all} action of pozzuolanas and means for their evaluation. 
kinds of structures, but particularly in those built| He put forward the well-known theory that the 
in the sea. Mr. P. Periani in his contribution to| source of trouble in concrete in sea-water lies 
the subject stated that the confidence the Romans | in the superfluous lime liberated in the setting of the 
in olden times had in mortar made from fat lime and | cement, and that it was in their combination with 
pozzuolana had been borne out in practice in Italy. | this lime that the value of pozzuolanas lay. The 
Many maritime works built in the times of the | Danish deposits of diatomaceous earth mixed with 
Roman Emperors were still standing after more | clay which are used raw, or preferably after burning, 
than twenty centuries, and some of them, such as | form a pozzuolana, known as Moler, for which a high 
those erected under the Emperor Trajan at Ancona | activity is claimed. A further tribute to the value 
and Civitavecchia, were in use to-day. It was/|of pozzuolanas was found in the paper contributed 
natural, therefore, to find Mr. Periani advocating | by Mr. Eduardo de Castro of Madrid. The excellent 
the use of a fat lime pozzuolana mortar where feasible | quality, in respect of strength, of modern cements 
for sea-water work, though recognising that its|did not, he contended, increase the resistance to 
slow setting and hardening render it unsuitable for| the action of sea-water, but rather the reverse. 
much constructional work. The use of pozzuolanas | Engineers had asked for cements for higher early 
in Portland cement concrete with its greater adapt- | strengths and had assumed erroneously that better 
ability to the conditions of sea-water work is of | quality in respect of other properties went hand in 
more importance to most engineers. Experience hand with greater strength. Manufacturers to meet 
in Italy with Portland cement concrete without | this demand had produced cements which were 


This question of atmospheric contamination may 
be serious, since under certain conditions the absorp- 
tion of nitrogen leads to an objectionable acicular 
structure in the weld metal. The danger of this 
is less the higher the carbon content, but in the 
exhaustive experiments made by the Company and 
described in detail in the Report, the needle-like 
erystals have been found even in steel containing as 
much as 0-63 per cent. of carbon and 0-50 per cent. | 
of manganese. The latter element is found to be | 
more effective than carbon in inhibiting the acicular 
structure. 

In a general discussion on grain structure the 
point is made that the essential benefit of forging 





of segregates. 
heat treatment than is usually met with in normally 
rolled plates. Some metal deposited by fusion 
welding is remarkably fine grained and has great 
toughness and ductility. Nevertheless, forging with | 


do not readily respond. 








pozzuolanas has, according to Mr. Periani, been|richer in lime, and were for this reason less re- 








sistant to the action of sea-water. The essential 
quality of cement for use in sea-water work was not 
strength, but stability, and the widespread opinion 
that with cements of high strengths and rich 
mortars there was nothing to fear, was erroneous. 
Mr. J. E. Iburra supported these conclusions with 
his report that in view of the deterioration of Port- 
land cement concretes in existing structures in the 
Bay of Cadiz, recent work had been carried out with 
an aluminous cement concrete as an external face 
with Portland cement concrete behind. While 
it may be a subject for regret that amongst those 
of many nationalities found contributing to this 
discussion at Venice, no English name is to be 
found, it is hardly a matter for surprise in view of the 
little experience in this country of pozzuolanas in 
sea-water work. This condition, it may be hoped, 
will be remedied in the not far distant future by the 
experimental work which a Committee of the 
Institution of Civil Engineers is now carrying out in 
collaboration with the Building Research Station, 
and by the lengthy investigations of pozzuolanas 
which have been carried on in co-operation with 
Portland cement manufacturers and other industrial 
interests at the Station. 

Some interesting comments are to be found in the 
papers presented at Venice on the use of surface 
coatings on concrete as an additional protection 
against sea-water. Coatings of pitch and tar are 
reported to disappear in a few months, but a hot 
asphaltic coating was stated by Mr. Poulsen to give 
good results ; repairs, however, were usually impos- 
sible. The German contributors, Messrs. Gaye and 
Agatz, condemned surface coatings as producing 
an extremely vulnerable skin and considered them 
superfluous when the concrete had the required 
resistance. An American engineer, Mr. G. F. 
Nicholson, reported on the use at Los Angeles of 
concrete piles impregnated under reduced pressure 
with a hot asphalt. The piles are made from a dry 
concrete mix of high strength and are subsequently 
preheated and dried at increasing temperatures 
up to a maximum of 250 deg. F., after which the 
pile is drawn into a pressure cylinder and dehydrated 
under a 26-in. vacuum. It is then submerged in 
preheated asphalt at about 250 deg. F., and sub- 
jected to a pressure of about 175 Ib. per square 
inch for about fourteen hours while submerged. 
thus inducing the asphalt to enter the voids. The 
cost of such impregnated piles was stated to be only 
25 per cent. to 40 per cent. greater than that of 
untreated piles. The maximum length pile which 
can be treated in the present plant at Los Angeles 
is 82 ft. It was suggested that the process might be 
applied to precast slabs to be used as facing to the 
main concrete structure in seawalls, &c. While no 
impregnated pile has been in use for more than seven 
years, it is confidently believed by Mr. Nicholson 
that the process will increase the life of piles severa!- 
fold. 


NOTES. 
Rattway Accrpents tn 1931. 


THE appalling number of accidents last year on 
the public roads, to which wide attention has recently 
been directed, is in striking contrast to the accidents 
on the railways, of which details are given in a 
preliminary statement published by the Ministry of 
Transport. From this it appears that in the year 
1931, 8 passengers were killed and 414 injured, as 
against 1 killed and 552 injured in the previous year. 
These figures cover accidents to trains, rolling-stock 
or permanent way, and in addition, 63 passengers 
were killed and 3,697 injured through such causes 
as falling at stations, crossing the line, and falling 
out of carriages. The total figures of 74 passengers 
killed and 5,434 injured are made up by a number of 
further accidents on railway premises, but in no 
way connected with the movement of trains. As 
regards railway servants, 13 were killed and 8! 
injured in 1931 in accidents to trains, rolling-stock 
and permanent way, 146 were killed and 2,633 
injured in accidents caused by the movement of 
railway vehicles, exclusive of accidents to trains, and 
35 were killed and 14,015 injured in accidents not 
connected with the movement of vehicles. The 
figures as a whole are below the average of the 
last few years, as might be anticipated by the 
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absence of serious accidents and the falling off in 
traffic. Turning now to the causes of accidents, it 
appears from an analysis given in the statement 
that, in the year under review, there were 203 
collisions, 203 derailments, 347 running into obstruc- 
tions, 50 fires, and 27 accidents due to other causes. 
As regards failure of rolling-stock or permanent 
way, much the commonest cause of accident was 
failure of the coupling apparatus. The actual 
number of accidents of this type was 5,935, and 
although there has been a steady decrease of 
failures from this cause in the last few years, the 
figure still appears unduly high, particularly as the 
reduction referred to must be at least in part due 
to reduced traffic movements. Next in frequency 
among mechanical failures were broken rails, of 
which there were 126 cases, and following this 
were failures of tyres and axles, which amounted to 
44 and 40 respectively. There were only 9 machinery 
failures on engines, and no case occurred of a failure 
of boilers or tubes. Taken as a whole, the figures 
indicate the greatest care on the part of the railway 
companies in safeguarding the lives of both passen- 
gers and employees, and it is difficult to see how the 
number of accidents could be materially reduced 
except by greater care on the part of the passengers 
themselves. No less than 63 passengers were killed 
and 3,697 injured through such causes as falling at 
stations, crossing the line, closing of carriage doors, 
and falling out of carriages, and it is reasonable 
to suppose that the blame for these accidents in 
the majority of cases, lay with the passengers 
themselves, rather than with the railway companies. 


Tue Troe anp ProcrReEss SCHEDULE. 


The Building Industry Council of Review, whose 
offices are at 5, Duke-street, Adelphi, London, 
W.C.2, was established some three years ago, after 
a conference representing all sections of the building 
industry, to undertake a comprehensive review of 
the economic position and technique of that industry 
and its associated interests. The detailed investiga- 
tion necessary to carry out this examination was 
entrusted to a small executive committee, of which 
Mr. A. C. Bossom is chairman, and this body, in a 
report which has just been issued, gives the results 
of their researches into what has come to be known 
as the Time and Progress Schedule system of 
organising building operations. In this system, it 
may be recalled, a chart is prepared at the outset 
with a planned sequence and time limit for every 
operaticn involved. The progress made is checked 
periodically, so that effective measures can at once 
be taken to remedy any defect, and thus ensure the 
completion of the building within the specified 
period. The system is almost universal in America, 
and has been applied successfully on important 
buildings in London. The principal advantages 
claimed for it are that the time of construction is 
shortened by as much as one-third, and that un- 
remunerative capital charges are reduced in propor- 
tion. Further, as efficient organisation of the work 
on site is essential, in order that the system may 
operate at all, the result is again a substantial 
reduction both in cost and in waste of time and 
material. Though the introduction of the system 
might lead to a temporary redundancy of labour, 
the working conditions of those remaining em- 
ployed is improved. Moreover, as the system 
cannot be operated at its best without the full 
co-operation of the building owner, who must make 
definite decisions at the outset on every important 
detail of the work, in order that the time limits 
and sequence of the various operations may be 
fixed, the cost of delays and waste which, under 
the old system, were caused by postponed decisions, 
are avoided. Bearing all these points in mind, 
the Council are therefore of opinion that the applica- 
tion of the Time and Progress Schedule to all 
private and public building contracts would lead 
to increased efficiency and to a speedy reduc- 
tion in building costs. Rapid progress in these 
directions is of course desirable, in view of the 
changed economic conditions, since lower costs will 
be an important factor in coming to decisions on 
building schemes of all kinds. Building owners 
ate therefore urged to study the advantages of the 
System, and to co-operate with architects and 


TELEPHONE COMMUNICATION ON THE LONDON 
MripLanpd AND SoorrisH Rariway. 


One of the chief disadvantages of a large under- 
taking, whether it be a Government deprrtment or 
a private organisation, is the continual tendency 
towards over-centralisation with the delays and 
lack of personal touch, which these bring in their 
train. At the same time, it is, of course, neces- 
sary that the higher direction should maintain 
control with all branches of the work, even if that 
control is rather general and supervisory than 
concerned with matters of detail. With a view to 
carrying out these somewhat contradictory aims in 
the most efficient way the London Midland and 
Scottish Railway have recently appointed some 
twenty divisional and district officers with a large 
measure of responsibility who supervise both the 
passenger and goods traffic at the 2,500 odd stations 
on the system. The work of these officers, both as 
regards communication with headquarters and with 
these stations, will be facilitated by an extension of 
the company’s already considerable private tele- 
phone system, and it is interesting to note that in 
carrying out this extension, use is being made of 
carrier current, so that as many as three additional 
speech channels can be established over an existing 
physical pair of wires. The principal additions, all 
of which will be completed during the present year, 
include three carrier trunk circuits between Euston 
and Crewe, and thence to Liverpool, with another 
circuit of the same type from Crewe to Lancaster. 
A similar circuit will also be established between 
Euston and Derby, whence three circuits will be run 
to Manchester and one to Crewe and Birmingham 
respectively. Physical circuits will also be laid 
between Derby and Nottingham and Burton and 
from Euston to Bedford and on to Leicester, as well 
as from Euston to Nottingham, branching thence to 
Sheffield and Leeds. Sheffield will also be connected 
with Leeds, and Chesterfield and Leeds with Brad- 
ford, while communication will be possible in the 
same way between Manchester and Liverpool and 
Bolton, Bolton and Preston, Ormskirk and South- 
port and Birmingham and Wolverhampton. All 
these lines will be connected to the company’s exist- 
ing telephone exchanges, to which every depart- 
ment has access, and it will therefore be possible 
for a traffic enquiry at a station, on which the advice 
of the district or divisional manager may be required, 
to be dealt with in a minimum time, even if a 
reference to headquarters is involved. This attempt 
to avoid delays by modern methods of operation is 
a piece of enterprise on which the Company is 
heartily to be congratulated. 


THE ROYAL SOCIETY 
CONVERSAZIONE. 


(Concluded from page 607.) 


Tue research laboratories of the General Electric 
Company, Wembley, showed various apparatus for 
the generation, propagation and reception of very 
short waves, of wave lengths less than one metre. 
Of particular interest was the recently-developed 
Magnetron oscillator, in which a valve having two 
anodes is placed in a strong magnetic field in a 
direction parallel with the electrode axis. Parallel 
leads from the two anodes are connected by a sliding 
bridge which is used for wave-length adjustment, 
and to which the positive high-tension connection 
is made, the negative high-tension connection being 
made to the filament in the usual way. Oscillations 
obtainable from this circuit fall into three groups, 
of which the first, of the dynatron class, are inde- 
pendent of the field strength, the anode voltage and, 
to a first approximation, of the filament emission. 
These oscillations are associated with a static 
negative-resistance characteristic, and can be pro- 
duced in amy tuned circuit connected between the 
two anodes, provided that its decrement and 
resonant frequency are not too high. In one case, 
they have been produced at frequencies ranging 
from 1,000 cycles to 400 million cycles (75 cm. 
wavelength) with an output of about 20 watts 
(40 per cent. efficiency) at 150 cm. wavelength. 
The output, however, falls off rapidly as the wave- 








compares favourably with those of a normal triode 
oscillator. 

Electronic oscillations, the frequency of which 
depends primarily on the time period of electron 
movements in the valve, can also be produced. 
In this case, the maximum output is obtained when 
the circuit frequency bears a definite relation to 
the electron frequency. Thus, for a given circuit, 
there is an optimum field strength (on which the 
electron frequency primarily depends), an optimum 
anode voltage, and a critical optimum of filament 
emission. The wavelength range of these oscilla- 
tions is lower than that of those above referred to, 
and an output of over } watt has been obtained 
from a single valve at 30 cm. wavelength ; it has 
been possible to produce detectable harmonic 
oscillations with similar valves at wavelengths 
below 3 cm. In addition to the above-mentioned 
oscillations, others have been observed of which 
the wavelength range is roughly intermediate 
between those of the dynation and electronic 
oscillations. Some of these occur only when the 
field direction is at a slight angle with the electrode 
axis. The optimum angle, however, depends upon 
the electrode dimensions and potentials. 

The output of a Magnetron oscillator may be 
modulated very simply, and both dynatron and 
electronic oscillations have been used for satisfac- 
tory radio-telephony on ultra-short wavelengths. 
The valves, however, have other applications in 
connection with radio and physical measurements, 
combining stable operation and useful life with a 
relatively large output. The exhibits included 
several types of ultra-short wave valves of both 
the Magnetron and triode types, and a Magnetron 
oscillator giving 50 watts output at wavelengths 
down to 2 m., and of smaller power down to about 
30cm. The efficiency at 2 m. is over 30 per cent., 
and the power required for the field magnet is only 
about 30 watts. A demonstration of telegraphy 
and telephony on a wavelength of 90 cm. was given, 
the transmitter employing a Magnetron oscillator 
and actually radiating a carrier power of about 
} watt, though it is capable of radiating about 
5 watts on this wavelength. The receiver used was 
an electronic (Barkhausen-Kurz) oscillator with a 
standard Osram D.E.Q. valve, and was arranged 
for super-regenerative reception which gives a gain 
of some 10 decibels at a distance of } mile; the 
latter, however, was not in use for the demonstra- 
tion. It is stated that the operation of this set 
is not more critical than that of an ordinary broad- 
cast receiver. Small parabolic reflectors were used 
at both the transmitter and the receiver, these 
giving a total gain of about 20 decibels. 

Dr. G. D. West provided a very effective demon- 
stration of the forces acting on drops in an electric 
field. A drop of electrolyte (potassium perman- 
ganate was actually employed) was allowed to fall 
into the space between two electrodes immersed in 
distilled water. The drop at first descended 
normally in the form of eddies, but when a field of 
about 50 volts per centimetre was applied, the drop 
spread out laterally into a long filament in both 
directions parallel to the lines of force. Dr. West 
explains the phenomenon by the pulls of the tubes 
of force that emanate from the electrodes and 
finish on the charges at the ends of the drop. Such 
charges, he points out, arise as a necessary condi- 
tion of the transport of electricity across a boundary. 
Professor G. P. Thomson showed apparatus 
designed and made by Mr. C. G. Fraser, of Aberdeen 
University, to illustrate the wave character of 
electrons (cathode rays) by showing the diffraction 
patterns formed when they are reflected from a 
single crystal of copper. The atoms in a plane of 
the crystal act like a two-dimensional diffraction 
grating, such as would be formed by two crossed 
optical gratings. When the diffracted electron 
beams hit the screen they make it fluoresce, and 
spots are seen corresponding to spectra of different 
orders. 

Simple apparatus for the simultaneous registration 
of pendulum oscillations and wireless time signals 
was shown by Sir Gerald Lenox-Conyngham, F.R.S. 
For this purpose, two pendulums are swung in an 
evacuated box in opposite phase, and light reflected 
from mirrors mounted on the pendulums passes 





length limit is approached, owing to electron inertia, 





contractors in promoting its adoption. 





but the frequency stability of these oscillations 


over a slit as the pendulums pass through their 
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equilibrium positions. The light falls on to bromide 
paper mounted on a rotating drum, on which 
wireless time signals are also recorded by a beam | 
of light reflected from the mirror of an oscillograph: | 

Mr. J. Harvey showed a harmonic analyser which 
determines 12 coefficients of a series of sines and 
cosines approximating to a given periodic function. 
In this instrument, a vertical bar suspended from 
horizontal knife edges carries 12 horizontal bars 
which can be turned about the vertical bar into 
positions making angles which are multiples of 
30 deg. with the knife edges. The bars carry 
equal masses at virtual distances from their centres | 
of rotation equivalent to 12 values of the function 
taken at equal intervals over the range. The 
positions of the masses and the bars can be arranged 
so that the total moment of the weights of the 
masses about the knife edges represents any one 
of the coefficients to be found, and this moment is 
measured by a mass placed in a scale pan to balance 
it. 

Messrs. Adam Hilger, Limited, 98, Kings-road, 
Camden-road, N.W.1, showed apparatus for rapid 
ultra-violet spectrophotometry, an infra-red spec- 
troscope for the measurement of the absorption of 
gases, an X-ray Metallograph and an instrument 
devised by Major W. H. Campbell for graphically 
solving various problems relating to the separation 
of salts from solution. The essential part of the 
apparatus for ultra-violet spectrophotometry is a 
notched wedge cell which enables a series of absorp- 
tion spectra to be obtained through different thick- 
nesses of absorbing liquid with a single exposure. 
The cell is built up of some 15 slips of optically 
worked fused silica of different lengths, placed one 
on top of the other, so that one set of ends is in a 
straight line, while the other ends form a stepped 
logarithmic curve. When so arranged, the slips 
of silica are “ adhesed”’ by subjecting them to a 
temperature of about 400 deg. C. to 500 deg. C., 
so that the whole then forms a single stepped block 
without any cementing material. The block so 
formed is placed in a silica cell, which also contains 
the liquid to be examined, and the light entering 
through the straight edge of the stepped block 
passes out through the vertical faces of the steps, 
through the different thicknesses of liquid lying 
between the block and the cell wall, to the slit of 
the spectrograph. Silica prisms are “ adhesed ” to 
the end walls of the cell to direct the light into it 
and out from it. The saving of time resulting from 
the use of the stepped cell, in comparison with the 
old sector photometer, is such that an absorption 
curve can be obtained with the former in a few 
seconds, which would require about half an hour 
to obtain with the latter. This is of particular 
importance when substances, such as carotin, which 
change their chemical constituents on exposure to 
light, are being examined. It is possible, in many 
such cases, with the stepped cell, to follow the change 
while it is actually taking place. 

Finally, we may mention an instrument shown 
by Messrs. A. F. Dufton and H. E. Beckett for 
demonstrating the apparent motion of the sun. 
The instrument, known as the Heliodon, is designed 
to be used with scale models for predetermining the 
insolation of a building. The model is mounted on 
a flat board, which represents a portion of the | 
earth’s surface and can be rotated about vertical 
and horizontal axis, the latter enabling the inclina- 
tion of the board to be adjusted for latitude, and 
the former corresponding to the earth’s daily 
rotation. A pointer moving over a_ horizontal | 
circular scale is provided to indicate hours and 
minutes of solar time and a lamp, which represents 


| under construction, and it is expected that a further 


| gorge. 


| the reduction of aluminium ores. 





the sun, can be moved on a vertical scale to posi- 
tions corresponding to the various days throughout | 
a year. The instrument, which was developed at 
the Building Research Station, near Watford, is 
intended for use by architects in connection with 
the design of buildings, the arrangement of streets 
in town planning, and similar work. 


| 

Tas Gewerat Evectrraic Company or New Yorr.— | 
[t was announced at the annual meeting of stockholders, | 
held recently at Schenectady, U.S.A., that the total | 
value of the orders received by Messrs. General Electric | 
Company of New York during the first quarter of 1932 | 
was 33,404,642 dols., the total for the corresponding 
period of 1931 being 60,366,297 dols. | 


HYDRO-ELECTRIC PROGRESS IN 
CANADA. 


A REPorT issued by the Water Power and Hydro- 
metric Bureau of the Canadian Department of the 
Interior shows that satisfactory progress was made 
during 1931 in the development of that part of the natu- 
ral resources of the Dominion. Actually 546,650 h.p. of 
water wheels or turbines were brought into operation, 
and, allowing for replacements, the total installed 
capacity was 6,666,000 h.p. Of the new units, 382,200 
h.p. was installed in Quebec, 79,000 h.p. in Manitoba, 
58,200 h.p. in Ontario, and 25,200 h.p. in British 
Columbia. Moreover, a number of large units were 


1,400,000 h.p. will be added during the next two years. 
At least 110,000,000 dols. were expended on capital 
account, and a further 280,000,000 dols. will be required 
to complete the works already projected. 

Taking the provinces seriatim, the installations in 
British Columbia included the Lois River plant of the 
Powell River Company, Limited, where a 24,800-h.p. 
unit, designed to operate under a head of 375 ft., was 
put into operation. The work of constructing a power 
station on the Bridge River was continued, and it was 
tentatively decided that the initial installation should 
consist of one 55,500-h.p. unit, which will be connected 
to a line transmitting energy at 220 kv. A fourth 
18,000-h.p. set was added to the River Jordan station 
of the Vancouver Island Power Company, and the 
same company is about to develop the Campbell River, 
on which a station with an initial capacity of 17,000 h.p. 
and an ultimate capacity of 157,500 h.p. will be built. 
The West Kootenay Power and Light Company, 
Limited, practically completed its fourth station on 
the river of that name. This station is known as 
the Corra Linn, and contains three 19,000-h.p. units, 
which will operate under a head of 53 ft. The same 
company is proposing to establish a 350,000-h.p. station 
on the Pend d’Oreille River. 

In Manitoba two large undertakings on the Winnipeg 
River were brought into operation during the year. 
One of these was the Seven Sisters station of the 
North Western Power Company, which contains three 
37,500-h.p. units. At present these are operating 
under a partial head of 41 ft. and are giving half their 
rated output. Eventually three more units, bringing 
the installed capacity up to 225,000 h.p., will be added. 
Energy is transmitted from this station to Winnipeg, 
a distance of 63 miles, at a pressure of 110 kv. Another 
station, also designed for the supply of Winnipeg, was 
opened at Slave Falls. At present this contains two 
12,000-h.p. sets, but its ultimate capacity will be eight 
units of the same output. It is connected to the city 
by a 132-kv. line 91 miles long, but this is at present 
being operated at 66 kv. 

The principal activities in Ontario during the year 
were at Chats Falls, on the Ottawa River, and at 
Canyon, on the Abitibi River. The former water- 
course serves as a frontier between Ontario and Quebec, 
and its power is being developed jointly by the Electric 
Power Commission of Ontario, which controls the rights 
of that province, and the Ottawa Valley Power Com- 
pany, Limited, which has similar powers on the Quebec 
side. The station is built across the boundary and is 
designed for an initial capacity of 224,000 h.p., eight 
units operating under a head of 53 ft. being installed, 
of which four are in operation. Provision has been 
made so that the capacity can be increased to 
280,000 h.p. when the flow conditions warrant it. The 
station is connected to Toronto by a 220-kv. line. At 
Canyon the station has been designed to house five 
66,000-h.p. units operating on a head of 237 ft. To 
obtain this output a high dam is being built in a rocky 
About 100,000 h.p. will be supplied from this 
station to the Sudbury mining district, 250 miles away, 





at a pressure of 132 kv. 

In Quebec, in addition to the Chats Falls project, | 
the Alcoa Power Company, Limited completed the | 
Chute-a-Caron station on the Saguenay River. This 
has a capacity of 260,000 h.p. and supplies power for | 
It forms the initial | 
step in the Shipshaw development, which will operate | 
under a head of 210 ft. and have an installed capacity | 
of 800,000 h.p. The Gatineau Power Company com- | 
pleted the seventh 34,000-h.p. unit in their Paguan | 
station, thus raising its capacity to 238,000 h.p. The 
Shawinigan Water and Power Company practically 


| completed the dam and power station sub-structure of 


their Rapide Blanc station, on the Upper St. Maurice | 
River, which it is expected will be in operation during 


of 240,000 h.p. Construction on the 500,000-h.p. 
station at Tn, tor my on the St. Lawrence, also made 
rapid progress. The power-station structure and tail- | 
race were finished and two 50,000-h.p. sets were | 
installed, while two further units of the same output | 


is 15 miles long, is being excavated by hydraulic | 
dredging, and the amount removed was almost suffi- | 


cient for the initial 200,000-h.p. installation. The 
Maclaren-Quebec Power Company is constructing a 
130,000-h.p. station at Masson Falls, on the Lievre 
River, and it is expected that this will be in operation 
by the middle of 1933. The output of this station has 
been contracted for by the Hydro-Electric Power 
Commission of Ontario, which will also take a large 
proportion of the output of the Beauharnois station. 





THE LATE MR. JOHN SUTCLIFFE. 


WE note with regret the death of Mr. John Sutcliffe, 
which occurred on May 7, after a long illness at his home 
in Dartmouth-row, Blackheath. Mr. Sutcliffe, who had 
been Engineer and Surveyor of the London Metro- 
politan Borough of Woolwich since 1915, was born in 
Lancashire on August 7, 1869. After receiving his 
general education at Burnley Grammar School, he 
entered the office of Mr. J. E. Stafford, Borough 
Engineer of Burnley, as an articled pupil in January, 
1885. After completing a pupilage of four years, he 
was for a few months temporary assistant to the 
Borough Surveyor of Bolton, and was engaged in the 
preparation of details connected with the Local Govern- 
ment Board Inquiry into the extension of that borough. 
In January, 1890, he became assistant surveyor to the 
Horwich Local Board, and was employed on works in 
connection with the construction of an intercepting 
sewer, two miles in length, extensions to main sewers, 
and various street improvements. In the autumn of the 
same year he proceeded to Sunderland, as assistant to 
Messrs. Joseph Jackson and Sons, civil engineers, 
Bolton, who were carrying out waterworks extensions 
in Sunderland. In January, 1891, however, Mr. Sut- 
cliffe was appointed assistant to Mr. W. H. Brockbank, 
Borough Surveyor of Bolton, and continued to occupy 
this position for two years. He was given the task of 
preparing plans for a new railway station scheme, for 
two miles of tramway route, five miles of sewers, a 
river retaining wall, and other works. In May, 1893, 
he became assistant borough surveyor of Warrington. 
His duties consisted in the preparation of plans for 
new sewers, roads, public buildings, and street improve- 
ments. During the 1893-94 session, he read a paper 
before the Manchester Association of Students of the 
Institution of Civil Engineers, entitled, ‘** The Main- 
tenance of Macadamised Roads.” 

After serving several years at Warrington, Mr. 
Sutcliffe came to London, where he was destined to 
spend the remainder of his life, in order to take up the 
appointment of Deputy Engineer of the Metropolitan 
Borough of Lambeth. In 1908, he became Engineer of 
the Metropolitan Borough of Deptford, and continued 
in this capacity until he was appointed to a similar 
position at Woolwich in 1915. During the years which 
followed, and especially since the conclusion of the 
European war, he was responsible for a number of 
important development schemes in the Borough of 
Woolwich. He supervised the design and construction 
of the Eltham by-pass road, widened and modernised 
Eltham High-street, and, in later years, took a leading 
part in the planning and construction of extensive 
municipal housing estates, of which that at Middle 
Park, Eltham, is the most recent, as recorded in our 
columns at the time the first sod of this estate was 
cut on February 14, 1931. Mr. Sutcliffe was a former 
student of the Institution of Civil Engineers and was 
elected an associate member on March 3, 1896. He 
was elected a member of the Institution of Municipal 
and County Engineers in 1909 and served for many 
years on the council of that body. Mr. Sutcliffe became 
a member of the Royal Sanitary Institute in November, 
1902, and was made a fellow in 1926. 








ANNUALS AND REFERENCE BOOKS. 


Electrician Annual Tables of Electricity Undertakings, 
1932.—Whena publication has reached its forty-fifth con- 
secutive annual edition, it is at least some guarantee 
that it possesses a certain field of usefulness, but it 
does not render the task of the reviewer, however 


friendly he may be, any easier. We can therefore 
hardly do more than acknowledge the receipt of 7 h« 
Electrician Annual Tables of Electricity Undertakings, 
1932, which has recently been published by Messrs. 
Ernest Benn, Limited, 154, Fleet-street, London, 
E.C.4, at the price of 10s. net, and inform our readers 
that they are likely to find it as useful as ever. The 
arrangement is the same as that which has become 
familiar in post-war years, but, as an indication that the 


the present year. It will contain four 40,000-h.p. | book has been revised to cover current affairs, it may 
| units to begin with, and will have an ultimate capacity | be mentioned that a special note is made of those areas 


in which the frequency is controlled, a piece of informa- 
tion which will be welcomed both by the manufacturer 
and by the would-be user of electrically-synchronised 
appliances, such as clocks. A further addition is that 
particulars of the five undertakings owned by the 


| are in course of erection. The head-race canal, which | Electricity Commission of South Africa are included 


wer com- 


directly after the data relating to our own 
oped, will 


panies, and in the same form. This, it is 
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be the forerunner of a Dominions section, though we 
cannot help feeling that the preparation of such a section 
would be a formidable task. It would seem that the 
time has come when some particulars of the lines and 
substations of the Central Electricity Board, which is, 
after all, an electricity undertaking, might be included, 
and the same is true of the corresponding body in 
Northern Ireland. Incidentally, we notice that the 
southern part of that island is now treated as a whole, 
under the heading of “‘ Irish Free State Shannon Power 
Development Scheme,” the number of consumers being 
given as 75,000 and the maximum load as 54,000 kw. As 
a whole, the information given, so far as it is possible 
to check it, is accurate. It would be more logical, 
however, if the entry relating to the London Power 
Company were transferred from Table A, where it 
rather misleadingly appears under the heading of 
London tout court, to Table C, which relates to power 
companies. It might also be an advantage, with the 
assistance of those most concerned, to consolidate the 
various entries relating to the Newcastle-upon-Tyne 
Electric Supply Company and its associated under- 
takings under one heading. 





Hitte, des Ingenieurs Taschenbuchs—The second 
volume of this pocket-book, of which the twenty-sixth 
edition has recently been published by Wilhelm Ernst 
and Sohn, Berlin, at a price of 17-50 marks, is divided 
into seven sections, covering machine parts, power 
generators, pumps and compressors, machine tools, 
hoisting and conveying plant, lighting and electrical 
equipment. It is profusely illustrated with clearly- 
drawn diagrams and, in contradistinction to what is 
too often the practice in this country, full references 
are given to text-books and articles containing fuller 
information on the subject under treatment. It would 
seem, however, that these do not always cover recent 
publications as they might, and that the constant 
revision, which is desirable if a book of this kind is to 
attain its full usefulness, has not been undertaken, 
doubtless for economic reasons. Reference to the 
various sectionsis facilitated by the provision of a thumb 
index. Since the last edition, the section on wind tur- 
bines has been enlarged, and considerably more attention 
than formerly is now paid to the important subject of 
high-pressure steam generators of various kinds. This 
same applies to the section on steam turbines, though 
that on gas turbines has been shortened, owing to the 
small progress that is being made with this subject. 
The electrical section is of a practical, rather than a 
theoretical nature, treatment of the latter kind only 
being included when it is absolutely necessary. Special 
attention has been made to equipment for use on pres- 
sures exceeding 1,000 volts, and the technical treatment 
of this part of the subject is extremely good. The book 
may be recommended to those who wish to increase their 
knowledge of the German language. 





Kidder-Parker Architects’ and Builders’ Handbook.— 
This noteworthy compilation has now reached its 
18th edition, for which a complete revision, with 
additions, has been made. The title of this book is, 
to some extent, misleading, its sub-title, viz., “Data 
for architects, structural engineers, contractors and 
draughtsmen”’ being more informative. It is because 
of the large amount of useful material available for 
the second of these classes that we deal with the work 
in these columns, though, apart from the sections on 
steel structures and reinforced-concrete construction, 
there are others dealing with such engineering subjects 
as heating and ventilation, elevators, lighting, and so 
forth. Such of the sections as we have been able to 
examine, there are 2,315 pages altogether, seem very 
well done and thoroughly informative. The treatment 
of stress diagrams is particularly striking. Many of 
them are printed in four or five colours, a method of 
presentation which adds greatly to their utility. 
Numerous worked examples are to be found throughout 
the work, which thus somewhat resembles a collection 
of text-books ; not that this is a drawback. It may be 
noted that as the work originated in the United States, 
costs are given in dollars, and such things as building 
regulations embody American practice. This latter 
has the advantage of widening the reader’s range. 
The work is published in this country by Messrs. 
Chapman and Hall, Limited, London, at the price of 
00s. net. 





The Water Engineers’ Handbook and Directory.— Apart 
from its utility to those engaged in the supply of 
water, it would seem that this handbook, of which 
the fourth edition was published early this year, is 
& general source of information as to the character 
and quantity of water available in all parts of the 
British Isles, facts which are often of prime impor- 
tance when the site for a new industry is under con- 
sideration. The book is not, however, confined to a/| 
mere list of local water undertakings; it contains, | 


principal waterworks in the Dominions, and, in addition 
to much hydraulic data, sections on such matters 
as waterworks administration, the use of reinforced 
concrete in waterworks construction, and the rating 
of waterworks. A particularly interesting feature is 
an account of water engineering in 1931, which is 
followed by a survey of engineering progress in various 
districts and one of work now being undertaken or in 
prospect. The book had been somewhat rearranged 
and amplified since the last edition, and is now in a 
very convenient form. It is published by Water and 
Water Engineering, 30 and 31, Furnival-street, London, 
E.C.4, at the price of 8s. 6d., or post free 9s. 


The Mechanical World Year Book.—The issue for 
1932 makes the forty-fifth appearance of this well 
known and useful work. Without rendering it un- 
wieldy, several new sections have been added or 
rewritten, while in accordance with the publisher's 
usual practice, all the other parts have undergone 
revision to cover the latest practice. Among the new 
sections may be mentioned that on autogenous welding 
and cutting, which gives the essentials of this rapidly 
extending process, as used with both gas and the 
electric arc. The section devoted to steam boilers has 
been increased to a wider range, and that on metals 
and alloys is a good example of the practical nature of 
the treatment which characterises this work. The 
format of the volume remains unchanged, as also the 
price, which is ls, 6d. net. The publishers are Messrs. 
Emmott and Company, Limited, 65, King-street, Man- 
chester. 





The Motor Manual.—The Road Traffic Act of 1930 
placed several new responsibilities on motor drivers, 
and the compilers of Zhe Motor Manual, which is 
published by Temple Press, Limited, Rosebery-avenue, 
E.C.1, at 2s. 6d. net, have adopted a sensible policy 
in including a chapter in the latest edition, giving the 
main points of the Act. In our view, a few notes 
in a prominent position, on driving might be added 
with advantage. This subject is very completely 
covered in the companion volume How to Drive a Car, 
but it is probable that there are many motorists who 
are satisfied with 7he Motor Manual, and are under 
the impression that their driving is beyond reproach. 
This, however, is very rarely the case, as shown by 
the number of accidents, and we believe that the latter 
would be very appreciably reduced if the average 
driver could be persuaded to cultivate his imagination, 
which is the key to safe driving. The Manual is now 
in its twenty-eighth edition, and its popularity is 
indicated by the fact that over 750,000 copies have 
been sold. It is obviously difficult to deal exhaustively 
with all the subjects treated in a book of 235 pages, but 
recent developments in transmission are, in our opinion, 
treated somewhat scantily. The hydraulic clutch is 
discussed in ten lines, and the description of the 
Wilson gear-box is confined to a brief outline of its 
construction, with details of its operation such as would 
be given to every owner by the selling agents of the car 
on which it was fitted. As these are specialised develop- 
ments, brief treatment may possibly be justified, but 
this hardly applies to silent drives, which are now met 
with on a large number of cars. Here again, however, 
the treatment is decidedly summary, being limited to 
one paragraph with an illustration of the Riley box. 
Apart from these small criticisms, the general treat- 
ment of each subject dealt with is clear and simple, 
and the illustrations are admirable for their purpose. 





The Practical Engineer Mechanical Pocket Book.—The 
forty-fourth annual issue of this compilation, viz., that 
for 1932, shows an increase in size over that for last year, 
the technical matter being increased by about one-sixth. 
This increase is due partly to the book having been 
re-set in new type, partly to the revision and expansion 
of many of the sections, and partly to the addition of 
new sections. Amongst the latter is one on locomotive 
practice. While this is, at present, somewhat sketchy, 
it is likely to be useful. The methods of notation of 
wheel arrangement adopted by different countries, 
often something of a trap, are, for instance, very clearl 
set forth. Marine boilers are now more fully dealt 
with, and generally the sections relating to advance 
in steam generation have been expanded. Comparison 
of the issue with previous ones shows that a large 
number of new illustrations have replaced older ones, 
which is a good indication that the matter is being kept 
in line with the latest practice. The book is published 
by the Oxford University Press, 11, Warwick-square, 
London, E.C.4, at the price of 2s. 6d. net. 








Tue InstTiITvTE oF TrRANsPoRT.—The Council of the 
Institute of Transport have elected Sir David J. Owen 





as president, Sir James Milne and Messrs. J. H. Follows, 
C. le M. Gosselin, F. Handley Page, G. 8. Szlumper and 
T. E. Thomas as vice-presidents, and Sir Henry P. May- 
bury as honorary treasurer. These gentlemen will take 


EXTENSIONS TO THE HACKNEY 
GENERATING STATION. 


THE generating station of the Metropolitan Borough 
of Hackney, which has been in operation for about 
thirty years, first with direct-current and latterly with 
standard alternating-current plant, has recently been 
extended by the addition of three 125,000-Ib. boilers, a 
30,000-kw. turbo-generator, and the necessary auxiliary 
plant. The station is one of those selected under the 
South-East England scheme, and is scheduled to 
generate 51,000,000 kw.-hours with a maximum load 
of 31,000 kw. during the present year. This output 
will, however, be increased to 74,500,000 kw.-hours 
and the maximum load raised to 51,000 kw. during 
1933-34, so that the intention is evidently to make full 
use of the new plant. This forms a complete unit, 
the boilers being housed in a new boiler-house, while 
the turbine is erected in the existing turbine-room. 
In general, it may be said to comply closely with 
modern practice, but an interesting departure is the 
employment of automatic boiler control to what we 
understand is a greaterextent than in any other station 
in this country. The equipment used for this purpose 
is entirely British in design and construction. 

The coal is brought in by the River Lea Navigation, 
on the bank of which the station is built, and is unloaded 
by two 50-ton overhead transporters which run on 
tracks carried on a steel tower erected adjacent to the 
wharf. The top of this tower is connected by an open- 
mesh girder bridge with a superstructure over the 
boiler-house bunkers, the bridge itself being extended 
as a cantilever over the river, so that two 100-ton 
barges lying side by side can be served. Each track 
is fit with an Avery totalising track-weighing 
machine, where it passes through the ey. babe 
at the wharf. The two tracks are extended ugh 
the boilerhouse, over the roofs of the turbine-house 
and switchgear annexe, on one tower and three A 
frames, as shown in Fig. 1, page 636, so that they can 
supply a stockyard which will also be served by an 
electrically driven Sauerman power drag scraper. 

When supplying the boiler-house directly, this coal- 
handling plant delivers into three bunkers, which are 
erected over the central bay of the boiler-house and 
have an aggregate capacity of 2,000 tons. These 
bunkers are connected to three travelling coal chutes, 
one for each boiler, which feed the coal into the stoker 
hoppers and spread it evenly. Each of these chutes 
is fitted with an Avery automatic weighing machine 
with an ate capacity of 20 tons per hour. Any 
boiler ‘on Gon be fol theme any bunker, so that it will 
be possible to supply different grades of coal, depend- 
ing on the load conditions. The steam-raising plant 
consists of three Simon Carves boilers of the multiple- 


drum t with steeply inclined bent tubes and 
completely water-cooled combustion chambers. Each 
boiler is designed for a normal output of 125,000 lb. 


of steam per hour at a pressure of 400 lb. per square 
inch and a temperature of 800 deg. F., the maximum 
continuous rating being 150,000 lb. of steam per hour. 
The total heating surface of each unit is 18,635 sq. ft. 
of which 2,513 sq. ft. is radiant-heat absorption surface. 
The walls, arches and roofs of the combustion chamber, 
of which a view is given in Fig. 2, are formed of a series 
of tubes covered by refractory tiles, and suspended 
above this chamber is the contact and convection zone, 
which is arranged on the tri-drum principle. The 
system is completed by a large mud drum and series 
of headers and external connections, the pipes feeding 
the front wall and stoker arch being used to form the 
sides of the furnace at the firing level, and thus to act 
as anti-slag headers. The water is conveyed from the 
rear steam drums to the mud drums by large-diameter 
external down-comers, while rising mains from the 
latter feed the combustion-chamber water-cooling 
system. Both the front and rear arches are also water- 
cooled. The volume of the combustion chambers is 
oT so that the heat release is limited to 28,300 
B.Th.U. and 35,540 B.Th.U. per cubic foot per hour on 
normal and maximum continuous ratings respectively. 
These figures include the heat in the preheated air. 
The main drums, which were manufactured by Messrs. 
Beardmore and Company, Limited, are formed of two 
butt-jointed and double-riveted plates the thickness of 
which varies from 1}#§ in. to 2in. Their internal dia- 
meter is 4 ft. 6 in., and their overall length 30 ft. 6 in. 
The mud drums are formed of solid cold-drawn tubes 
20 in. in internal diameter, 27 ft. 6 in. long and % in. 
thick. Atlas channel baffle-type steam separators are 
fitted to each main steam drum, and each boiler is 
equipped with feed-water regulators and the usual 
valves and fittings, which were manufactured by 
Messrs. Hopkinson, Limited, Huddersfield. 

The superheaters are of the combined radiant and 
convection type, and have an effective heating surface 
of 5,500 sq. ft., while the economisers are of Green’s 
cast-iron high-velocity gilled-tube type and are installed 
in the uptakes at the rear of each boiler. Their 
heating surface is 9,604 sq. ft. The air heaters are 





for instance, an Overseas Section dealing with the’ office on October | next. 





of the Usco plate-type, with a heating surface of 20,730 
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sq. ft. and are supplied with air from the forced-draught | head bunker, whence they 
fans on the roof. Each boiler is equipped with twin can be loaded into barges. 
Underfeed L-type stokers, with a grate width of 12ft.| Means are also provided 
3) in. and a length of 18 ft. 6 in., thus giving a total | for delivering the ashes into 
effective grate area of 455 sq. ft. These grates are | steel bogie wagons, which 
driven by 3} h.p. motors, which run at speeds varying can be hauled along a 
from 400 to 1,200 r.p.m. The ashes are delivered con- | narrow-gauge track, either 
tinuously into hoppers at the rear of each stoker,|to the sump or to the Fic. 3. Bomzr Firtne Foor. 

whence they pass to a hydraulic sluicing channel, | existing clinker yard, by a 

which is connected to a large sump on the quay side. | Fordson tractor. 

They are recovered from this sump by the plant; Each boiler is equipped with forced- and induced-; Musgrave and Company, Limited, Belfast. The 
which handles the coal, and are dumped into an over- | draught fans, which were manufactured by Messrs./ forced-draught fans have 40 in. diameter rotors and 
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are driven by 150 h.p. variable-speed motors supplied 
by Messrs. Laurence Scott and Electromotors, Limited, 
Norwich, while the induced-draught fans have 46 in. 
diameter rotors and are driven by 240 h.p. motors of 
the same pattern. Each boiler and economiser is 
provided with a set of Parry soot blowers, which are 
ied with saturated steam from the boiler steam drums. 
The steam piping at present consists of two 12-in. 
diameter mains, which run the whole length of the 
boiler house, and are connected to a steam receiver 
consisting of a solid forged drum with an internal 
diameter of 2 ft. 6 in. and 16 ft. 4 in. long in the parallel 
portion and spheroidal swaged ends. It was manu- 
factured by Messrs. William Beardmore and Company, 
Limited, Glasgow. A Crosby thermostat-controlled 
de-superheater is provided to reduce the steam tem- 
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perature to 650 deg. F., so that 125,000 Ib. of steam 
can be passed through reducing valves to the old plant. 

The feed system consists of two 7-in. mains, which run 
from the bled-steam feed heaters in the turbine room 
to the remote end of the boiler house. The low-pressure 
heater is supplied with steam from the exhaust end of the 
high-pressure cylinder, while the high-pressure heater 
is supplied from a point in the same cylinder where the 
pressure is about 63 lb. per square inch absolute. The 
condensate enters the drain heater at a temperature 
of 92 deg. F., and after passing through the low-pressure 
heater, the evaporator heater and the high-pressure 
heater, is delivered to the boilers at 280 deg. F. The 
whole of the feed heaters were manufactured by Messrs. 





C. A. Parsons and Company, Limited, Newcastle-on- 


As already mentioned, the boilers are controlled 
automatically on a system, which has been designed by 
Messrs. George Kent, Limited, Luton. We propose 
to give a detailed description of this system, which is 
the first of its kind to be installed, in a later issue, but 
it may here be stated that it consists of a master con- 
troller, or pressure detector, which responds to any 
change of pressure in the main steam range caused by 
fluctuations in the load. This ‘controller takes into 
account both the amount of the pressure change and 
the rate at which it is changing, and, through a 
system of relays, alters the induced draught, either by 
varying the speed of the motors or by opening or closing 
dampers. As such alterations disturb the balance 
of the draught, a furnace-pressure controller, which 
measures the suction in the combustion chambers, is 
used to vary the volume of air supplied by the forced- 
draught fans and thus to restore balance. The electrical 
equipment used on this system was manufactured by 
Messrs. Brookhirst, Limited, Chester. A portion of 
this apparatus is illustrated in Fig. 3, which is a view 
in the boiler house. 

The principal contractors for the boiler house build- 
ings and for the steam-raising, coal-handling and ash- 
handling plant were Messrs. Simon-Carves, Limited, 
Cheadle Heath, Stockport, while the main sub-con- 
tractors have been mentioned in the course of our 
description. 

The main generating set, a view of which is given 
in Fig. 4, consists of a 30,000 kw. turbo-alternator, 
which was manufactured by Messrs. C. A. Parsons 
and Company, Limited, Newcastle-on-Tyne. The 
turbine is of the two-cylinder pure reaction type, and 
is guaranteed to have a heat consumption at its most 
economical load of 24,000 kw.. when working under 
feed-heating conditions, of only 11,080 B.Th.U. per 
kilowatt-hour, thus giving a thermal efficiency as 
high as 30-79 per cent. It is supplied with steam at a 
pressure of 350 Ib. per square inch, and a temperature 
of 750 deg. F. Its speed is 3,000 r.p.m. The steam 
expands down to an absolute pressure of about 10 lb. 
per square inch in the high-pressure cylinder, and then 
enters the centre of the low-pressure cylinder, so that 
it flows in either direction to the ends. The governor 
gear is of the improved cam-compensated type, which 
Messrs. Parsons have recently developed, and this, it is 
claimed, gives a uniform characteristic at all loads. 

The alternator is designed for a continuous output of 
37,500 kv.-a. and supplies three-phase current at a 
pressure of 6,600 volts and a frequency of 50 cycles. This 
output is unusually large for so high a speed, but it has 
been obtained without exceeding the normal peripheral 
velocity of the rotor by making the body of the latter 
comparatively long. The stator casing is of mild 
steel and was built up by electric welding, while the 
conductors are of the firm’s helically-stranded coreless 
cables, specially designed to avoid eddy currents. The 
alternator is cooled on the Parsons’ closed system, 
circulation being effected by two fans housed inside 
the foundation block. 

The turbine exhausts into two condensers, which 
were manufactured by Messrs. Hick, Hargreaves and 
Company, Limited, Bolton and have an aggregate 
cooling surface of 39,000 sq. ft. They are supplied 
with circulating water from the river by two electrically- 
driven Roturbo pumps with an output of 1,767,600 
gallons per hour, and are designed to condense 260,000 
lb. of steam per hour and to maintain a vacuum of 
28-5 in. at the exhaust inlet with a barometric pressure 
of 30 in. when supplied with water at a temperature 
not exceeding 70 deg. F. The same firm also supplied 
duplicate Hivac ejectors for air-extraction purposes, 
and a two-stage extraction pump. 

The switchgear, which was manufactured by Messrs- 
A. Reyrolle and Company, Limited, Hebburn-on-Tyne, 
is of the vertical drop-down type and comprises one 
4,000 ampere generator panel, two 4,000 ampere 
grid transformer panels, two 2,000 ampere inter- 
connector panels, which connect the new plant with 
the old station through reactors, and six 800 ampere 
feeder panels, two 4,000 ampere *bus-bar reactor 
panels and one 4,000 ampere ‘bus-bar section panel. 
The panels are of the duplicate ’bus-bar type and to 
facilitate the change over from one set of ’bus-bars to 
the other, are provided with duplicate circuit-breakers, 
except in the ’bus-bar couplers and the feeder panels. 
The switchgear is arranged in two parallel rows, so 
that the building is traversed longitudinally by four 
sets of bus-bars. The two outer sets are connected 
by a single tie in the ’bus-bar section switch chamber, 
and each set is in two sections, each pair of opposite 
sections being also permanently tied in the same 
chamber. Generally speaking, the switchgear is ren- 
dered mistake-proof by a complete system of interlocks, 
and is controlled through solenoids from a separate 
control room, a view of which appears in Fig. 5. 

The whole of the extensions we have described 
were carried out to the requirements and under the 
supervison of Mr. L. L. Robinson, M.Inst.0.E., the 
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LABOUR NOTES. 


Axoruer important trade union, the United 
Society of Boilermakers and Iron and Steel Shipbuilders, 
has decided to deal drastically with “ unconstitu- 
tional bodies” formed by members. In the May issue 
of the organisation’s Monthly Report the following 
appears: “A number of members have been issuing 
circulars to the branches inviting the members to take 
methods for the reorganisation of our Society on lines 
which are unconstitutional, and they have set up what 
they call a ‘Central Council.’ We have previously 
strongly advised members concerned that the issue of 
such irregular circulars must cease. Many branches 
have complained to E.C. calling for action against 
such members. The setting ay * Central Council ’ 
by a few members is a definite defiance of rule and 
all constitutional government in the Society. The 
E.C, have, therefore, decided to expel the members 
responsible for setting up this unconstitutional body, 
and are now taking steps to ascertain the names of the 
members concerned and the branches they belong to 
with the object of fixing responsibility. Meantime, 
branch officers are reminded that any such unconstitu- 
tional circulars are not legitimate business for submission 
at any duly constituted branch meetings.” 





At the end of April, 26,711 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
* signing the books,” compared with 26,475 at the end 
of March. The number of members in receipt of 
superannuation benefit decreased from 5,207 to 3,014, 
and the number in receipt of sick benefit from 1,536 to 
1,269. In March, which had to bear five weeks’ 
outlays, the expenses were 6,517/. 9s. 6d.; in April 
they were 3,906/. 3s. ld. There was a net decrease in 
the total membership of 276. 





An agreement concluded between the International 
Association of Machinists and Kehoe’s Iron Works, 
Savannah, Ga., fixes the minimum wage for journey- 
men machinists at 88 cents per hour. The working 
week is one of 44 hours, and double time is to be paid 
for all overtime, including Sundays and holidays. If 
the shop committee cannot furnish men needed within 
24 hours, and a non-union machinist is employed, 
he will be required to become a member of the Inter- 
national Association within 15 days if retained in the 
employment of the company and his membership is 
acceptable to the local branch of the Association. The 
ratio of apprentices to journeymen is to be one in five, 
and no handyman is to be employed at any time. No 
machinist is to be allowed to complete a job started by 
another machinist, when overtime is required, if the 
machinist who started the job is available. Ten cents 
an hour more than the day rate is to be paid for second 
or third shifts, and no member of the International 
Association is to be allowed to work on any contract 
or in any repair shop that has not a signed agreement 
with the International Association of Machinists. 





The April issue of the Bulletin of the State of New 
York's Department of Labour has an interesting note 
on the subject of safety, by Mr. J. E. Hackett, the 
Director of the Division of Industrial Hygiene. ‘ Serious 
accidents occur in badly managed plants,” he writes, 
“ and very often the first result is to guard the machine 
that caused the accident. It is much more difficult 
and costly to guard a machine after it has been erected 
than it is to provide a machine with a guard before it is 
put in use; yet there is the double expense of the 
accident and the cost of the guard—all of which might 
have been avoided >y a little safety at the proper place. 
The proper place to guard the machine is in the factory 
where the machine is made. At this point every 
machine can be guarded; a guard, in fact, can be 
designed and built as an integral part of the machine. 
Under such circumstances a neat and effective casting 
can be made to suit the requirements exactly, and the 
cost is small in comparison with the cost of making a 
guard after the machine has left the plant.” 





The Ministry of Labcur Gazette states that, owing 
mainly to an increase in temporary stoppages in the 
coal-mining and textile industries, employment showed 
a decline at April 25 as compared with March 21. 
Among workpeople insured against unemployment in 
Great Britain and Northern Ireland, the percentage 
unemployed in all industries taken together was 21-4 
at April 25, 1932, as compared with 20-8 at March 21, 
1932, and 20-9 at April 27, 1931. For males alone 
the percentage at April 25, 1932, was 24-7, and for 
females 12-7. At March 21, 1932, the corresponding 
percentages were 24-1 and 12-5. It is estimated that 
on April 25, 1932, there were approximately 9,484,000 
insured persons aged 16 to 64 in work in Great Britain. 
This was 65,000 less than a month before, but was 
approximately the same as a year before. 


At April 25 there were 2,031,888 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 10,556 less 
than a month before, but 183,718 more than a year 
before. The total included 1,647,689 men, 60,919 
boys, 277,615 women, and 45,665 girls. It was made 
up of 655,029 insured persons with claims for insurance 
benefit, 949,024 applicants for transitional payments, 
197,916 other insured persons not in receipt of insurance 
benefit or transitional payments, and 129,919 uninsured 
persons. There were registered as unemployed in 
Great Britain, 385,903 men, 11,314 boys, 112,931 women, 
and 6,415 girls, who were on short time or were other- 
wise suspended from work on the definite understanding 
that they were shortly to return to their former 
employment. The total of 516,563 was 93,887 more 
than a month before, but 40,415 less than a year 
before. It included 446,407 insured persons with 
claims for insurance benefit, 42,034 applicants for 
transitional payments, and 28,122 persons not in 
receipt of insurance benefit or transitional payments. 





Of persons who normally seek a livelihood by means 
of jobs of short duration there were on the registers in 
Great Britain 102,375 men, 130 boys, 1,211 women, 
and 14 girls; these are mainly employed in dock, 
harbour, river, and canal service. The total of 103,730 
was 1,518 more than a month before. It included 
70,984 insured persons with claims for insurance 
benefit, 31,720 applicants for transitional payments, and 
1,026 persons not in receipt of insurance benefit or 
transitional payments. Comparisons of the numbers 
on the registers, and of the percentages unemployed, 
with those for a month ago and a year ago, are affected 
by the results of legislative and administrative changes. 





Employment declined in the coal-mining and textile 
industries (except artificial silk yarn manufacture), 
in iron and steel, tinplate, glass and paper manufacture, 
in constructional engineering, in shipping service, and 
in-dock and harbour service. On the other hand, 
there was some improvement in the rubber industry, 
together with a further slight seasonal improvement in 
the building, tailoring, dressmaking and distributive 
trades, and in hotel and boarding-house service. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
April resulted in a decrease estimated at about 11,8001. 
in the weekly full-time wages of 187,000 workpeople, 
and in an increase of 450/. in those of 7,000 workpeople. 
The principal groups of workpeople affected by the 
reductions included coal miners in Warwickshire, tube 
makers in Scotland, textile bleachers, dyers, finishers, 
&c., in Yorkshire, Lancashire and Scotland, men 
employed by electrical contractors in England and 
Wales, and tramway and omnibus employees in 
various towns in Great Britain outside the metropolitan 
area. During the first four months of 1932 the changes 
recorded have amounted to net decreases of 136,4001. in 
the weekly wages of 1,120,000 workpeople and net 
increases of 5,360/. in those of 94,000 workpeople. In 
the corresponding period of 1931 there were net 
decreases of 181,000/. in the weekly wages of 1,706,000 
workpeople, and net increases of 4,0501. in those of 
77,000 workpeople. 





The number of trade disputes, involving stoppages 
of work, reported to the Department as beginning in 
April was 35. In addition, 11 disputes which began 
before April were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in April (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 12,500, and the aggregate duration of all 
disputes in April was about 58,000 working days. 





At a meeting in Blackburn on Friday last week, 
of the executives of the various amalgamations affiliated 
to the Northern Counties Textile Trades Federation, 
the following resolution was, after prolonged discussion, 
adopted :—* That this meeting of the amalgamations’ 
executives comprising the Northern Counties Textile 
Trades Federation, instructs the Central Board to take 
a ballot of all members of associations on the question 
as to whether they are prepared to withdraw labour 
against the decision of the employers in abrogating 
all hours and wages agreements.” About 100 dele- 
gates attended from nine amalgamations with a total 
membership of about 200,000. The ballot is to be 
completed by June 2. 








On the following day, the general council of the 
Weavers’ Amalgamation, which is much the largest | 
}of the groups affiliated to the Northern Counties 








Federation, went even further. They endorsed the 
decision of their [central committee that a strong 
recommendation should be made to members to record 
their votes in favour of leaving work. 





With a view to increasing the effectiveness of the 
Act prohibiting the use of white lead in house painting, 
and securing the prevention of lead poisoning in a parti- 
cular occupational group, Mr. Justin Godart recently 
introduced in the French Senate a Bill to regulate the 
importation, transport, purchase and sale of white 
lead. The present system of enforcement of the Act is 
meeting with many difficulties of various kinds, such 
as those arising when the work is carried out in different 

laces or in the open air, and these are increased by the 
act that the use of white lead is authorised for purposes 
other than house painting. The Bill provides for the 
supervision of the importation, transport, purchase 
and sale of white lead by a system of licences issued by 
the competent authorities, subject to special exemp- 
tions to be determined later in the case of white lead 
and other lead compounds intended for uses other 
than painti The Bill has been referred for examina- 
tion to the Committee on Health, Welfare and Social 
Insurance. 





The number of permits to work more than eight hours 
in the day and 48 in the week issued in Belgium, under 
the Act of 1921, during the first three months of 1932, 
was 28. In 1928 the number during the same period 
of the year, was 286; in 1929 it was 270; in 1930, 202; 
and in 1931, 53. 


An Act passed by the Legislature of the Province of 
Quebec provides that salaries and wages of skilled men 
and labourers employed on work undertaken to relieve 
unemployment shall not be seizable with respect to any 
claim for debts contracted by such workers notwith- 
standing the provisions of the Code of Civil Procedure. 





According to the Berlin correspondent of The Times, 
the German unemployment returns for the first fort- 
night of May show that 5,675,000 persons were registered 
as in search of work, a reduction of 62,000 compared 
with the previous fortnight. Altogether, since the 
middle of March, when the peak figure was reached, 
the total has diminished by 454,000. 





The Anti-Injunction Act passed recently by the 
United States Congress, declares it to be the public 
policy of the United States that the worker, though he 
should be free to decline to associate with his fellows, 
should have full freedom of association, self-organisa- 
tion, and designation of representatives to negotiate 
the terms and conditions of his employment. It 
accordingly lays down that no court of the United 
States shall enforce any undertaking or promise 
whereby either party to a contract or agreement of 
hiring or employment undertakes or promises not to 
join or remain a member of any labour or employer 
organisation, or promises to withdraw from an employ- 
ment relation in the event of joining any such organisa- 
tion. No court of the United States shall have juris- 
diction to issue any injunction to prohibit any person 
or persons participating in a labour dispute from 
doing, whether singly or in concert, certain acts, 
including ceasing or refusing to work, becoming or 
remaining a member of a labour or employer organisa- 
tion, paying to or withholding from any person partici- 
pating in such labour dispute any strike or unemploy- 
ment benefits or insurance, aiding by lawful means any 
person participating in a labour dispute who is being 
proceeded against or is prosecuting a suit, giving 
publicity to the facts involved in a labour dispute by 
any method not involving fraud or violence, and 
assembling peaceably to act in promotion of their 
interests in a labour dispute. 





The Act further provides that no injunctive relief 
may be granted to any complainant who has failed to 
make every reasonable effort to settle the labour 
dispute in question by negotiation or with the aid of 
any available machinery of mediation or arbitration, 
and every injunction granted shall include only 4 
prohibition of such specific acts as may be expressly 
complained of in the bill of complaint and expressly 
included in the findings of fact made and filed by the 
court. 








Suprties or X-Ray Frims.—Messrs. Ilford, Limited, 
inform us that supplies of Imperial, Illingworth and 
Wellington X-ray films will not be available after June 30 
next. All the - han brands are made by Messrs. Ilford, 
Limited, and the films are identical with those sold as 
Ilford X-ray films. In future, therefore, users of any 
of the above-mentioned materials may obtain what they 

uire by ordering Ilford X-ray films from Messrs. 
X Rays, Limited, 47, Red Lion-street, London, W-( ! 
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SINGLE-SPINDLE HONING MACHINE. 


CONSTRUCTED BY MESSRS. KITCHEN AND WADE, LIMITED. HALIFAX. 

















It is firmly bolted to the bed. 


lower end. 
The height of the head can be adjusted by means of 
|a star wheel and screw gearing, provision being made 


jat the 


MOTOR-DRIVEN HONING 
MACHINE. 


for locking it securely in position. The gearing in 
the head is of nickel-chrome heat-treated steel, and 
the shafts are mounted in ball bearings throughout. 
' The gears are lubricated by means of an oil pump 
range than has been customary in the past. It mounted inside the head. The spindle is hollow, and 
made in three sizes, having variable strokes up to 7 in., | is provided with a quick-action chuck for holding the 
ll in. and 15 in., and capable of honing bores up to| hones. 
‘{in., 6 in. and 9 in. in diameter, respectively. The} The minimum bore diameter which can be honed 
intermediate size of machine is illustrated in the]jis ] in.. the maximum diameter, as already stated, 
figure. The spindle is driven by a vertical motor being 6 in. The spindle speed range is from 180 r.p.m. 
mounted above the head, and controlled by starting, | to 320 r.p.m., and the reciprocating speed range is 
stopping and inching buttons on the front, as shown | from 50 strokes to 90 strokes per minute. The work- 
in the figure. Three changes of reciprocating speeds, | ing area of the table is 54 in. by 28 in.; the overall 
with three changes of rotating speeds, enable a suitable | height of the machine is 10 ft. 2 in., and its approxi- 
cycle to be selected for diameters from 1 in. to 6 in. | mate weight is 42 ewt. 
in almost any material. The length of stroke can 
be adjusted from zero to 11 in., the change of stroke 
being effected by gearing exposed by opening the} 
hinged lid, held by two wing nuts, on the front of | 
a A = 2 ae ee — a wr ape! | constitute nearly 75 per cent. of the population of China, 
© in use. e speed changes for the spindle and | while the total area of farming land amounts to 
stroke are effected by hand levers on the two sides | 999,900,000 acres. 
ot the head. A hand motion for the stroke is incor- | - 
porated, enabling a particularly high finish to be 
— re pag: when required. he o —Eighteen months ago promising gold deposits were 
© Ded 18 made In two portions, the lower portion | discovered at Matatchewan, Ontario, and a demand for 
weorporating a divided tank of large capacity, with power arose for their active development. Although this 
double filters for the paraffin. The upper portion | district is upwards of 40 miles from the nearest settle- 
consists of a face plate with machined tee slots. It | ment, and situated in rough, roadless country, the mining 
can be removed in a few minutes to enable the sump | Camp has now been supplied with adequate hydro- 


be thoroughly cleaned out. Provision is made|@lectric power. One item in the provision of these 
ony facilities consisted in the transport of four transformers, 


lo j . » te . is 

= a hole L.) the ong of phy bk " should this - | each weighing 17 tons, through the bush on sleighs drawn 
quired. © column is a stiff casting, accurately | by tractors. The principal difficulty experienced was the 

ground on the upper circular portion, and provided unexpected lack of snow, owing to the exceptionally 

with adjustable quick-clamping devices, as shown,! mild nature of the past winter. 


Tae single-spindle honing machine illustrated in 
the annexed figure has been introduced by the makers, 
Messrs. Kitchen and Wade, Limited, Arundel-street, 
Halifax, to meet the demand for a tool having a wider 
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AGRICULTURE IN CHINA.-—According to figures com- 
piled by the Statistics Bureau of the Chinese Government 
and quoted in the Chinese Economic Bulletin, peasants 


Tue DEVELOPMENT OF New GoLp MINEs IN ONTARIO. 
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SOME ASPECTS OF THE 

CORROSION PROBLEM.* 

By Uticx Ricuarpson Evans, M.A. 
(Concluded from page 551.) 


The Protection of Structural Steelwork.—Protective 
methods based on chemical water-treatment may help 
the power engineer and the waterworks engineer. 
They can hardly help the structural engineer or the 
marine engineer. One cannot profitably pour inhibitive 
chemicals into the Atlantic Ocean. One can scarcely 
dose the rain as it falls from heaven. The best that 
can be done is to endeavour to prevent the rain from 
picking up chemicals which would stimulate the attack. 
It is a fact that the rain of inland country districts 
produces as a rule only slow damage to iron or steel, 
even if it flows over uncoated metal; this is probably 
due in the main to the low conductivity of the rain- 
water. But in the air of towns the water running over 
metal-work or the moisture condensing on the surface 
contains sulphuric and/or sulphurous acids derived 
from the combustion products of coal, and in the 
| neighbourhood of the sea the water contains sodium 
chloride ; in both cases the conductivity is higher and 
the corrosion is much more rapid; the fact that the 
acids will destroy the invisible air-formed film and the 
chlorine ions will penetrate it may also assist the 
action. Clearly the salt in the air of coastal regions 
cannot be avoided, but it is not impossible to hope 
that the sulphur acids in the rain of urban or industrial 
districts may in due course be reduced by the treat- 
ment of effluent gases, or by the avoidance of highly 
sulphurous fuel in places (like the domestic hearth) 
where the treatment of fumes is impossible. 

But even assuming improvement in this respect, the 
| general use of unprotected carbon steel cannot seriously 
be considered. The employment of high-chromium 
steels has hitherto been restricted to special cases on 
the score of expense, although remarkably big towers 
constructed of alloys containing large amounts of 
|chromium and nickel have lately been erected at 
| caret chemical works. The copper steels, although 
| they definitely have longer lives than ordinary steels 
| in acid atmospheres, corrode at a velocity which is still 
| of the same order of magnitude. At the present day 
| the covering of steel-work with some protective coat 
appears unavoidable, except where the steel is to be 
buried in concrete ; in such cases the alkalinity of the 
cement, assuming the absence of chloride and of stray 
electric current from power circuits, usually inhibits 
attack upon the metal. 

Mr. 8. C. Britton’s experiments on engenene out of 
doors at Cambridge showed that, in the unpainted 
| condition, pure iron retained a superiority over steel 
| for a few days, but was actually more corroded than 
| steel after six months; in the painted condition, the 
superiority of pure iron sometimes persisted much 
longer, and in no case tested did steel show any 
advantage. The long-period comparison tests which 
have sometimes been conducted in the past upon 
different types of bare steel in the open air have little 
practical value, if the steels are to be employed in the 
painted condition. If the tests must be carried out in 
the unpainted condition, it is probable that the appear- 
ance of the unpainted specimens after the first wet 
day gives the best idea of the “‘ frequency of centres 
of attack’ on the different materials; this frequency 
is the factor which mainly determines the behaviour 
of the material in the painted condition, and probably 
fixes the number of years which can safely be allowed 
to elapse between successive “‘ repaintings.” 

The principle of film-repair depends on using a 
basic or oxidising pigment in the lowest paint-coat. 
Usually red lead is the pigment employed. Whether 
the red-lead pigment acts rather in the same way as 
potassium chromate in water-treatment, or whether 
some lead soap is formed in the oil-phase and acts as an 
intermediary cannot yet be stated definitely. In 
many atmospheres, a single coat of freshly-mixed red 
lead in linseed oil has continued to give protection to 
steel long after similar specimens protected with single 
coats of other paints (commercial ready-mixed prepara- 
tions, as well as paints freshly mixed by the experi- 
menters) have become rusty. This is probably due 
to the fact that the red lead, or the lead soaps, have a 
film-repairing action, and keep the iron ‘ passive.” 
But red lead coats are not mechanically strong, and 
it is best to cover a lower coat of red lead with other 
coats chosen for their good mechanical properties ; 
iron oxide paints appear quite suitable, and have the 
advantage of cheapness. 

The use of chromates as film-repairers has been 
mentioned in connection with water-treatment. The 
chromates of lead and zinc have been used as corrosion- 
inhibitors in the lowest coats of paints. In tests 
conducted in the Cambridge atmosphere, a certain 








* The thirty-eighth James Forrest Lecture, delivered 
before the Institution of Civil Engineers on Tuesday, 
May 3, 1932. Abridged. 
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commercial lead chromate mixture gave exceptionally 
good results, as compared with the other paints tested, 
in summer, but worse results than all others tested 
in winter. The reason is quite clear. Laboratory 
experiments had shown that steel can be kept in a 
solution of chromic acid or potassium chromate without 
rusting, owing to the film-repairing action, but that 
if chromic acid be added to dilute sulphuric acid it 
acts as a depolariser (oxidising the hydrogen turned 
out from the acid) and thus causes the attack on iron 
to be quicker than in a solution containing sulphuric 
acid alone. Now it happens that the atmosphere in 
that part of Cambridge is pure in summer but quite 
acid in winter, probably owing to the products of com- 
bustion of the coal burnt in one of the colleges. Thus 
the pigment acts as an inhibitor of corrosion in summer 
and as a stimulator in winter. Even red lead appears 
capable of permitting corrosion in the presence of 
excess of acid. Thus in the atmosphere of Westminster 
it was found that a single coat of red lead gave rather 
less protection than a single coat of iron oxide, although 
in the marine atmosphere of Selsey Bill, and in the 
country atmosphere of Grantchester Meadows, the 
reverse was the case. 

For general purposes, it may be advantageous for 
the user of the paint to mix it himself. In this way, 
he can best ensure that there has been no undue 
economy of expensive ingredients. The oil should be 
kept to a minimum consistent with brushing quality, 
since it is the most perishable and the most pervious 
constituent of the coat. The drier should not be 
spared in this country in doubtful weather, since the 
occurrence of rain when the paint is still wet is dis- 
astrous; but in reliable weather, and especially in a 
climate of Continental type, it is better that the content 
of drier should be kept to a minimum, since it promotes 
after-changes which apparently render it more pervious. 

At the present time, much excellent research into 
the subject of paints is being conducted, not only 
by private firms, but particularly by Dr. L. A. Jordan 
and his colleagues, at the Paint Research Station, 
Teddington. But, on the whole, more attention is 
being paid by paint-investigators towards the stability 
of the paint-substance itself, than to the disease of 
corrosion which the paint is supposed to prevent. 
Apparently it is tacitly agreed in the paint industry 
that the failure of paint results from the attack of the 
elements (rain, air and sunlight) upon the paint itself, 
and that only when the paint has deteriorated in this 
way, will the metal below be attacked in its turn ; 
consequently, very careful work is directed to the slow 
weathering changes of paint. Now there is no doubt 
that paint may fail in the way suggested, and, con- 
sequently, work of the type mentioned is fully to be 
encouraged. But there is another type of failure, 
which may sometimes occur far more quickly. Sup- 
posing that, in the first stages of exposure, a small 
amount of corrosion does, in spite of all precautions, 
occur below the paint; the amount may be so utterly 
trivial that the immediate damage to the metal could 
be neglected; nevertheless the damage produced by 


paint and the metal. In order that the results should 
not be confined to a single paint or a single type of 
atmosphere, eight different paints were used, and 
five stations were selected to represent different types 
of atmosphere (country, urban, marine, “‘ mixed ” and 
** gas-works”’). Since sixteen different surface con- 
ditions were employed, it follows that the main series 
of tests comprised 5 x 8 x 16 = 640 different speci- 
mens, besides nearly a thousand specimens involved 
on numerous subsidiary tests to settle special points. 
Since nearly all the paints and all the types of outdoor 
atmosphere have led to the same conclusions, it is 
possible to generalise somewhat freely. 

One of the most surprising results which emerged 
was the effect of a few grains of common salt shut in 
below the paint ; single coats which normally protected 
steel for 2 years permitted the formation of rust within 
a few days when solid salt was present between coat 
and metal. Doubtless the salt drew in water through 
the paint-film by osmotic pressure, and the paint was 
pushed upwards as a result. Salt outside the coat, 
as in the marine atmosphere of Selsey Bill, was very 
much less harmful. 

The effect of condensed moisture on the metal, at 
| the time of painting—even in quantities so small as to 
be invisible—was also clearly brought out, thus con- 
firming the observations of the German paint-chemist, 
Wolff. Specimens painted at dawn usually failed more 
quickly than corresponding specimens painted in the 
afternoon. This emphasises the wisdom of those 
engineers who have long been advising that contracts 
should contain a clause forbidding painting early in 
the day. 

The presence of old rust below paint, whether with 
or without scale, was found to be injurious and led to 
early failure. Damp rust was worse than dry rust. 
Where it is absolutely necessary to paint over rust, 
the paint should contain more oil than would be used 
for covering a rust-free surface, the excess being needed 
to soak into the rust. For painting rusty specimens, 
iron-oxide paints were found better than red lead ; 
as pointed out by Dr. Newton Friend, rust itself 
consists of iron oxides, and if the oil penetrates well 
into the pores of the rust, and no other substance, 
such as a salt, is present, a secure bond with good 
protection might be expected. In practice it seems 
difficult to achieve these results, and in the lecturer’s 
experiments rust below paint always was found to have 
an adverse effect. 

The question of thick visible oxide scale below paint 
is a difficult one. Where it is continuous, impermeable 


The outer skin on cast iron—and that og cast steel— 
usually adds to the resistance, but the oxide scale on 


an impaired piece of rolled steel is immersed in water, 
electric currents pass between the scale-covered areas 
(as cathodes), and the places where the metal is 
exposed (as anodes). The total rate of attack is largely 
determined by the oxygen reaching the cathodic 





the corrosion-product on the paint may be quite 
serious. For instance, if rust is produced below the | 
paint, it occupies a volume vastly greater than the | 
metal destroyed in producing it; the paint will be | 
pushed away locally, its protective action will diminish, 
and corrosion once started, may, under some conditions, 
proceed apace. Or again, if the water contains sodium 
chloride, the alkali formed by the cathodic reaction 
may, under some conditions, soften and loosen the 
paint so that it will peel off on the gentlest rubbing ; 
the conditions for this “alkaline softening’’ do not 
often arise since, in general, the alkali and iron salts 
quickly interact to give rust; but if the conditions are 
suitable, the softening may occur in a few days, long 
before the deterioration of the coats by the direct 
action of the weather on the dried oil could possibly 
have developed. It is quite clear, therefore, that the 
paint-investigator cannot afford to neglect a knowledge 
of the disease of corrosion, and, furthermore, that he 
must bear in mind, not only the power of the paint to 
inhibit or retard corrosion-changes, but also the power 
of the corrosion-products to destroy the paint. 

Nor must the possibility be overlooked that some of 
the ingredients occasionally introduced into paints 
may actually set up corrosion instead of preventing 
it. The alarming burstiag of suspender buckles on 
Brooklyn Bridge has been attributed by American 
experts to the use of a paint based on fish oil which had 
been treated with sulphur. It would not be fair to 
condemn all sulphur-treated oils on account of this 
experience, but the matter requires to be borne in 
mind when considering the choice of ingredients. for 
protective painting. 

Hardly less important than a suitable choice of 
metal and paint is the condition of the surface to 
which the coat is to be applied. A set of outdoor 
tests was started a few years ago by Mr. 8. C. Britton 
and myself, designed to study the effect of shutting in 
various substances—such as moisture, salt, mill-scale 


temperature of rolling. 


portions; the attack is concentrated on the small 


anodic area, and is, therefore, very intense, at least at | 


first. But the nature of the scale depends largely 
on the composition of the steel and still more on the 
It is the most impervious and 
most tenacious scale which is likely to cause intense 
local attack or pitting at places where it is broken ; 
with porous scale, the attack will be more general (and 
may perhaps even stifle itself), whilst non-adherent 
scale will be undermined and will peel off, so that the 
attack no longer remains localised. 

The outdoor experiments of Mr. 8. C. Britton and 
myself suggest that, with the kinds of scale normally 
met with on steel at the present day, it is best to leave 
it in position when using certain paints and to remove 
it when using others. Comparisons were made between 
specimens with scale in position, and those in which the 
scale had been removed completely by grinding. The 
scale-covered specimens gave better results than the 
ground specimens in the case of bituminous paint under 
the particular conditions of exposure observed, but the 
results may clearly vary with the conditions of service. 
With freshly mixed linseed paints the scale-covered 


mens. It is true that on the ground specimens the paint 
became slightly rust-stained before that on the scale- 
covered specimens showed any change, but this stain 
did not interfere with the perfect adhesion of the paint, 
and it was possible to apply other coats on the top of 
the original rust-stained coat with good results. On the 
other hand, with scale-covered specimens, rather 
intense attack occurred before long at certain points, 
notably at sheared edges, and the scale and paint were 
here pushed away from the metal by the voluminous 
rust formed below; thus a situation developed which 
called for complete cleaning before repainting could 
hopefully be begun. Those specimens in which 


scratches were made through the scale before painting 
gave the worst results of all, the paint being rapidly 





and old rust, alone or in combination—between the 


forced upwards along the scratch lines. 





and adherent, an oxide skin is doubtless a protection. | 


rolled steel is almost invariably broken in places. When | 


specimens usually fared worse than the ground speci- | 


| The results certainly suggest that the most per- 
manent protection would be obtained by removing al 
scale before painting. But the removal of scale present- 
far more practical difficulty than the removal of old 
rust. Grinding is not to be considered for genera! 
engineering purposes. Scratch-brushing does not 
remove the scale completely, although to the nake: 
eye it may sometimes give the impression of doing so 
| Sand-blasting is expensive and leaves a surface cor 
| dition in which the air-formed skin is full of weak point 
so that the steel is very susceptible to attack if cor 
densation of moisture be permitted to occur; thi- 
matter will be further discussed at a later stage. Pick 
| ling, commonly specified by the British Admiralty. 
|} is satisfactory if the drying is thorough; otherwise 
|it may be dangerous. Another objection sometimes 
raised to pickling—namely that traces of acid may be 
left on the metal—is being investigated at Cambridge 
|The results so far obtained suggest that the criticisn 
| is ill-founded, at least when pickling is conducted witi 
sulphuric acid. Any traces of this acid left on th: 
| steel quickly attack the metal giving iron sulphate. 
| and little harm seems to occur provided that the desi: 
|} cation before painting is made quite complete. Some 
| authorities recommend that the acid pickle should 
| be followed by an alkaline bath; this doubtless serves 
|@ useful purpose, since the alkali leaves the iron in a 
| more or less passive condition, much less liable to the 
| inception of corrosion before painting than the freshly 
pickled iron. But it must not be forgotten that alkali 
| attacks most paint-vehicles, and good washing after the 
| alkali bath would seem to be called for. 
In shipbuilding practice it has long been the custom 
| to remove the scale by “ weathering.” In the old days 
the plates were exposed to rusting conditions for many 
|months before paint was applied; the voluminous 
| rust, largely formed below the scale, pushed it away 
| from the metal, and a very moderate amount of clean 
ing allowed the paint to be applied to a surface which 
was essentially free from mill-scale. In recent years it 
is generally agreed there has been a tendency for the 
weathering-period to be shortened, and (for this, and 
perhaps for other reasons) the paint is frequently 
applied over the scale. Considerable trouble has been 
experienced, both in British and Continental shipyards. 
owing to intense pitting along discontinuities or scratch 
lines in this scale. Many authorities, both on the Con- 
tinent and in this country, attribute the common 
occurrence of pitting trouble in recent years to the 
shortened period of weathering. Incomplete weather- 
ing, which removes only a part of the scale, is 
| admitted by almost everyone to be an unsatisfactory 





| procedure. The weathering period should be long 
;enough to loosen the scale over the whole surface. 
| One German authority, M. P. Andreae of Hamburg. 
|considers that the scale on modern steel is more 
adherent than was formerly the case, and a longer 
| period of weathering is needed to loosen it; since, 
in practice, a shorter time is allowed, the paint is 
frequently applied over the scale, which after a short 
period of service begins to flake off, bringing the 
paint with it. 

On the other hand, the view is sometimes expressed 
that if plates were painted immediately after rolling, 
before any rust had appeared on them, no trouble 
would arise. No one would welcome successful 
developments along these lines more sincerely than the 
lecturer, but he must confess to misgivings as to 
whether it is possible, with paint and scale as they 
are known to-day, to transport plates or other forms 
of steel-work from the rolling-mill to the place of con 
struction without local surface abrasion; and if the 
paint and scale are locally scratched through, it is 
likely that the situation will be worse than if the scale 
had been weathered off completely. The argument in 
favour of painting at the rolling-mill is usually based 
upon the fact that identification letters which have been 
painted on the plate at the mill sometimes remain 
distinguishable as uncorroded places when the rest 
of the plate has suffered attack. It is, however, quite 
illogical to argue that because these small places, to 
which paint was applied early, have escaped attack 
under favourable circumstances, the whole plate would 
have escaped attack if painted at the same time. In 
any case it is possible to produce observations of 4 
similar kind but pointing in the opposite direction 
In two ships’ plates kindly provided by Dr. K. Daeves. 
of Diisseldorf, marked corrosion has actually developed 
along the lines where the identification letters were 
painted on the plates at the mill. Evidently the paint 
used for these letters has prevented the proper descaling 
by weathering, and the ships’ paint has been pushed 
away along these lines as a result. An exactly analogou- 
case has been reported by Dr. Lobry de Bruyn, 
Amsterdam. 

The recommendations of Dr. Lobry de Bruyn on 
the question of the descaling of steel, especially ships 
plates, should command special respect. When time 
permits, he recommends that the steel should & 
exposed to the weather, and that when the scale hae 
been loosened by the rust forming below, it should be 
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removed, together with the rust, by wire-brushing. 
When the time available is insufficient for descali 

by this means, he considers that the mechanical] remova 
of scale is essential, and for this purpose recommends 
sand-blasting. That operation, however, leaves the 
surface in a state wherein it is very susceptible to rusting 
unless the atmosphere is quite dry. Dr. Lobry de 
Bruyn therefore recommends that the iron be allowed 
to rust freely for a few days after the sand-blasting 
until this special susceptibility has spent itself. After 
this, the rust may be removed by brushing, and the 
painting can be performed as usual. 

Dr. Lobry de Bruyn considers that in repainting old 
ships or structures, sand-blasting is usually unnecessary 
(except sometimes when the time available is very 
short). If there is rust under the paint, the paint and 
rust will be removed completely and with ease when 
the surface is hammered, scraped, and brushed; if 
the old paint coat, however, is so firm that these 
operations would fail to remove it, there is no need to 
take it off at all, since the new coats can safely be 
applied on the top of the old ones. 

A final verdict regarding the effect of scale under 
paint has still to be arrived at. There is fairly general 
agreement that in the case of ships complete descaling 
is desirable, but it does not follow that the same is 
true in the case of steel structures on land. Some of the 
researches now in hand may yield an answer to this 
question. Meanwhile, it is probable that engineers 
will be wise not to modify their existing practice on the 
point under discussion until the subject of the influence 
of scale is completely cleared up, except in those cases 
where the present procedure is clearly leading to 
trouble. 

It is necessary to lay emphasis on the fact that the 
painting of steelwork which is to be immersed in water 
involves different principles to that of steel which is 
to be exposed to the atmosphere and which will only 
be wetted when rain falls or dew condenses. Since 
the formation of rust requires oxygen, it follows that 
in immersed corrosion, where the oxygen supply is 
limited, most of the rust is actually precipitated outside 
the paint, and, owing to the voluminous character of 
rust, a vast quantity may accumulate over the paint 
coat and yet the paint coat itself will be found firm and 
adherent. Experiments have shown that this is the 
case; the large volume of rust really represents the 
corrosion of only a very small amount of metal. With 
steelwork exposed to the air, where oxygen is in excess, 
most of the rust is actually precipitated below the 
paint, and if the action is localised at breaks in the 
scale, the voluminous character of the rust causes the 
scale and paint to be pushed away from the metal, as 
already explained. Thus, in atmospheric corrosion 
a small destruction of iron does far more real damage 
to the paint than the destruction of the same amount 
of iron in immersed corrosion; when the paint has 
once been pushed away, the protection becomes poor 
and the rate of corrosion is accelerated. 

For the engineer who esteems permanence, protection 
by painting must be looked upon as a not wholly 
satisfactory procedure. The coating is comparatively 
soft and liable to damage by abrasion ; moreover, the 
need for repainting at intervals is a serious drawback. 
The question of protection by metallic coats is one of 
some practical importance. Two classes of metallic 
covering are known—those in which the covering metal 
is cathodic to iron, and those in which it is anodic. 

The cathodic coating materials include copper, 
nickel, tin, and lead. These will only protect iron so 
long as the coating is continuous, so as to exclude the 
corrosion influences. If a break occurs, say in a 
nickel coat, electro-chemical action will be set up, the 
iron being the anode and suffering attack. 

Of the cathodic metals, lead is being seriously 
considered for large-scale work out of doors. The 
metal is somewhat soft and does not adhere well to 
tron. The first trouble can be overcome by alloying, 
and the second, to some extent, by preparing the iron 
ground with a thin coat of a second ‘* bonding ”’ metal ; 
possibly, other and cheaper methods of obtaining 
adhesion will be available before many years are past. 
It should, perhaps, be added that under some conditions 
lead may be found to be mildly anodic towards iron, 
but this will not affect the practical utility of the 
Coating. 

The anodic coating materials include zinc (with 
zinc-iron alloys), cadmium, and aluminium (with 
aluminium-iron alloys). Here protection may be 
afforded even if the coating is porous or broken. Thus, 
& zinc coat which is quite porous, or has been cut 
through locally, nevertheless, protects steel against 
sodium-chloride solution; for the zinc is here the 
anode of the couple, and the iron receives cathodic 
protection, provided the cathodic current density is 
high enough. But clearly the zinc is sacrificed in 
protecting the iron, and the protection will only 
continue as long as zinc remains. Even if the coat is 


continuous, the duration of protection is often limited, 
since these anodic metals are themselves attacked at 


The choice of metals will, clearly, depend on the 
water with which the metal will come into contact. 
Consider iron covered with a zinc coat containing 
certain discontinuities, and placed in salt water (sodium 
chloride solution). The zinc will be attacked, and the 
iron will receive an ample cathodic current density for 
protection, and will, therefore, remain quite unrusted, 
even at the points of exposure, until the zinc coat has 
been consumed. After this, rusting will, of course, 
set in. In a typical hard water the zinc is attacked 
much less quickly, but the cathodic current density 
on the iron is still high enough to give protection, and 
since the zinc will last much longer, the protection is 
more permanent. But now consider aluminium coats 
with similar discontinuities. In the salt water the 
aluminium is attacked more slowly than the zinc, but 
fast enough to protect the iron where it is exposed. 
In the hard water the aluminium is attacked so slowly 
that the cathodic current density on the iron is insuffi- 
cient for protection ; thus the iron, which remains free 
from rust in the corrosive salt water, is rapidly rusted 
in the less corrosive fresh water. This fact has been 
proved experimentally at Cambridge for aluminium 
coats obtained by more than one commercial process. 
It would seem that for exposure in salt water, alumi- 
nium coats will give longer protection than zinc coats, 
whilst for exposure in hard fresh water zinc coats will 
usually be satisfactory, but aluminium coats will only 
give protection if unbroken. 

For the protection of metal-work exposed to the 
atmosphere, zinc, cadmium, and aluminium all have 
their uses. It should be noted that the zinc coating 
obtained by hot-dipping in molten zinc often contains 
a layer of zinc-iron alloy within and relatively pure 
zine outside; the electro-deposition process and the 
spraying process give a layer of zinc free from iron, 
whilst the sherardising process gives a coat which often 
consists mainly of an alloy. The zinc-iron alloy has 
different electrochemical properties from those of a 
pure zinc coat, and from the electrochemical stand- 
point behaves more like a coating of aluminium. 

Preliminary laboratory experiments have suggested 

that a coating of metallic aluminium may prove very 
useful for the protection of steel. A series of outdoor 
tests upon steel coated with metallic aluminium (not 
aluminium paint) were recently started by Mr. S. C. 
Britton pat myself. These comprise aluminium of 
different degrees of purity, different thicknesses of the 
aluminium covering, and exposure to different types of 
atmosphere ; they include also specimens in which the 
pores in the coat are filled up with varnish, and 
specimens in which a scratch has intentionally been 
made through the coat. It is too early to give a 
decision, but the results are hopeful, and suggest that 
this may prove a useful method of giving a fairly 
permanent protection to steelwork. 
It is evident that there is no single method of 
protecting metal which is applicable to all conditions. 
A method which is successful for certain purposes fails 
lamentably for others. This only leads back to the 
statement made in the early part of the lecture—that 
it is essential for the engineer, if he is to avoid serious 
trouble, to pay more attention to chemical principles. 
It will be i better that the engineer shall himself 
acquire sufficient chemical knowledge to guide his own 
choice, rather than he shall have to rely entirely on 
the advice of outside persons, whose knowledge of 
the engineering aspect of the matter is often imperfect, 
and whose attitude towards the decision may, in 
some cases, be not completely disinterested. And 
on this note—the increasing importance of chemistry 
to the engineer of the present day—I would wish to 
close these remarks. 


A STATICAL BALANCING MACHINE. 
By Proressor E. H. Lams. 


Tue importance of securing accurate balance of the 
rotating parts of machinery is generally appreciated, 
and the author therefore makes no apology for des- 
cribing a method of balancing which is in some measure 
novel and the necessary apparatus, which is capable of 
a high degree of accuracy in the results obtained from 
it, and is rapid, economical and certain in operation. 

The problems of balancing the rotating members of 
high-speed machinery fall naturally into two classes, 
according to the distribution of the mass of the body 
to be balanced with reference to its axis of rotation. 
In many cases, the body is of the nature of a disc or 
wheel, the mass of which lies approximately in a plane 
transverse to the axis of rotation. In these, the mass 
distribution may be regarded as a two-dimensional 
one, and all that is necessary to secure an accurate 
balance is to adjust the mass distribution in the trans- 
verse plane so that the centre of mass lies as nearly as 
possible in the axis of rotation. This can be effected 
by “‘ statical”” methods, and hence the name “statical 
balancing *’ as applied to the process of adjustment. 

On the other hand, the mass of the body is often not 





an appreciable rate. 


but is distributed over a considerable length in the 
direction of the axis. In such instances, it is not 
sufficient that the centre of mass of the whole should 
lie in the axis of rotation, although this is one of the 
n conditions. A further condition must be 
satisfied if smooth and vibrationless running of the 
machine is to be assured and this, in the language of 
dynamics, is expressed by saying that the axis of 
rotation must also be a principal axis of inertia of the 
body. The adjustment necessary to secure this can 
only be carried out by dynamical methods. 

The present article deals with the former of these 
two classes only, but before proceeding to an account 
of the method and the apparatus specially devised for 
the accurate balancing statically of a body having the 
form of a disc or wheel, it is profitable to mention 
briefly the circumstances under which they were 
devised. 

Some time ago a small steam turbine, having been 
dismantled for repairs and re-assembled, was found on 
running to cause very excessive vibration. It con- 
tained two discs weighing rather more than 2 owt. 
apiece which run normally at 3,600 r.p.m., and it was 
obvious that the discs would have to be removed 
from the casing and an attempt made to balance them. 
No special balancing apparatus being at hand, it was 
decided to make up some gear for the purpose, on as 
economical lines as possible, which should obviate the 
making and fitting of special mandrils to each disc. 
The plan adopted was to make up a form of compound 
pendulum upon which each disc could, in turn, be 
mounted so that it could be rotated into any desired 
position about its axis which should remain fixed in 
the pendulum. By suitable adjustment of the stability 
of the whole assemblage of pendulum and disc together, 
and observing the small angular deflectiors of the 
pendulum when the disc was rotated into different 
positions, it appeared that the amount and position 
of the mass to be removed or counter-balanced could 
be ascertained to a high degree of accuracy. The 
fitting of special mandrils to the discs was obviated 
by the simple plan of resting each, in turn, on a pair of 
parallel round steei bars passing through the bore-hole 
and fixed horizontally in the pendulum. The spacing 
of the bars was such that they made contact with the 
bore on two lines about 45 degrees apart. 

In the event, the method proved very efficient, the 
whole operation of determining the out-of-balance 
mass moment and its position in one of the discs 
occupying no more than 15 minutes with comparatively 
crude apparatus. After ing the necessary adjust- 
ment to a disc, a second check experiment with the 
pendulum apparatus showed that the balance was 
correct to a limit equivalent to about 0-005 lb. at a 
radius of one foot. 

Fig. 1, page 642, isa photograph of the machine, with 
a turbine wheel in position for balancing, which has 
been re-designed so as to embody the principal features 
of the earlier apparatus, but in a more serviceable form 
for the balancing of a variety of objects. It consists 
of a rigid pendulum of U-shape supported by hard 
crucible-steel knife edges bearing upon plane pallets 
of the same material carried by a stiff frame. A 
relieving gear is incorporated to prevent damage to 
the knife edges when placing the object in the machine, 
and the swinging of the pendulum is damped by a 
paddle in an oil pot on the base-plate. This model, 
which was exhibited at the Institution of Civil En- 
gineers last year, is intended for the statical balanc- 
ing of turbine discs, pulleys, gear wheels, pump im- 
pellers, &c., and is suitable for such articles weighin 

up to 4 cwt. and having a maximum diameter 0 

36 in. The pendulum has two graduated horizontal 
arms each carrying a rider weight of ,; lb. and has 
also a vertical pillar upon which a stability weight 
slides and which can be clamped to it in any desired 
position. To this vertical pillar is also clamped a small 
plane mirror for the observation of the small angular 
deflections of the pendulum, either by means of a 
telescope and scale or a projection lamp and scale 
placed at a convenient distance—usually about 5 ft. or 
6 ft. from the mirror. 

The two round parallel bars upon which the wheel 
rests are not actually fixed in the pendulum, but can 
be dropped into place, and are firmly held by the weight 
of the wheel against plane-faced stops at each end, 
having the form of an inverted T. This arrangement 
serves to register the position of the axis of the wheel 
in the pendulum, and to allow the wheel to be rotated 
about its axis from one position to another, while the 
whole mass of the wheel and pendulum can swing 
together as a rigid whole on the knife edges. For 
convenience in adjusting the stability when bodies of 
widely different weights have to be balanced, the distapce 
between the axis of the wheel and the knife edges 
has been kept at a small value. 

The balancing operations are as follows :—Two trans- 
verse diameters A C and B D, Fig. 2, are inscribed upon 
the face of the wheel and, assuming A, B, C and D 
to read in order counter-clockwise, a start is made by 








confined to one plane transverse to the axis of rotation, 








placing AC horizontal. In this position the stability 
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! 
weight is adjusted on the vertical”pillar so that the | 
pendulum hangs approximately vertical, and at the | 
same time gives a reasonable deflection on the scale | 
for a small gravity moment applied by displacing one | 
of the rider weights. This deflection, which should 
be about 2 cm. to 3 cm. on the scale for an applied 
moment of 0-5 in.-lb., must be carefully determined, 
as upon it depends in a large measure the accuracy of | 
the subsequent work. Next, keeping the rider weights | 
in the same position, the pendulum deflections are | 
observed when the wheel is placed with OA, OB, 
OC, and OD successively in the same horizontal | 
position. A simple calculation, based upon these five | 
observations, gives to a high degree of accuracy the | 
magnitude and position in the wheel of the small | 
mass-moment which must be either removed or counter- 
balanced. The details of the process and the method 
of determining the small mass-moment will be readily | 
understood from the following simple theory. 

Referring to Fig. 2, we assume the mass of the wheel 
to consist of M’ at its centre of rotation O, and a small 
mass m at a radius r (measured from 0) which makes 
an angle « with the axis O A on the face of the wheel. | 
Let M” denote the mass of the pendulum of the machine 
and let G be the centre of mass of M’ and M” together | 
when both rider weights are at zero. The whole | 
suspended mass now comprises M’ -+ M” 


M, say, at 
G with m at the position r «, and when hanging freely 
in equilibrium on the knife-edges H the line H G will 
usually be slightly inclined at a small angle @ to the | 
vertical on account of the gravity moment of m. 
Let OH a, HG A, and let 6,, 6, e ee 0, be the 
values of @ when O A, O B, OC, and OD are placed 
successively in the position occupied by O A in Fig. 2. 
Taking moments of the forces about H in each of these | 
positions and writing x for r cos a, y for r sin a, we 
obtain four equations, the first of which (OA as in 
Fig. 2) is 
Mh sin 0, 


m (x cos 6, y sin 6, a sin 8,) 2 0 


‘ ee (1) 
from which g—the acceleration of gravity—has been | 
omitted, since it is a factor of every term. Now, the 
stability having been previously adjusted so that | 
6, . . . 0, are all small angles, we write @ for sin @ and | 
unity for cos @ in these four equations, which thus | 
reduce to 


(MA ma my) @, mew 
(MA ma-+-m2x)0,+ uy =0 | 7 
(Mh — ma + my) 0,— mz a4 (*) 
(MA ma m x) 6, my 0 


It will be noticed that the relative magnitudes of the 
terms in (2) are such that the ratios of ma, mx, and my 
to MA are all of the same order as the small angles | 
0, . 0,. Omitting, therefore, the products of such 
small quantities, (2) reduce at once to 
~MAO,, my -~MhO@,, mez MA @,, 
my MA a, a (3) 

The values of @, . . . 0, cannot be observed directly, 
since we cannot observe the position of the pendulum | 
when H G is vertical. The mirror combined with the | 
use of a telescope or projection lamp and a scale enables | 
observations to be made of the differences between the | 
values of 0, . . . 0, a8 well as the additional deflection 
obtained for a known gravity couple applied by moving | 
a rider weight. Let 8, . S, be the readings of the 
scale corresponding to @, 6,, and d the distance 
between the mirror and the scale. Then for any pair | 
of scale readings we have, for example, 

Be = B 
2d 

from which it is evident that if we make use of the 
ratios of differences in the angular deflections, these | 
ratios are the same as the ratios of the differences of | 
the corresponding scale readings, and it will be 
unnecessary to ascertain the scale distance d. 

From the four relations (3) above 

maz= 4MA(0, — 0), + MA(O, — 04). (5) 


whence 


mi = 


6-0, .... (& 





| 





my 


0, — Se Se wn AO! Tale 
0-0, S8,—8, | 

This result (6) gives the position of the line O P in 
the wheel on which the small mass m lies. To determine 
the value of the moment mr, we move one of the rider 
weights of mass u a distance 6 (we suppose to the left) 
when the wheel is in any position and observe the 
additional scale deflection produced. Calling this 
additional angular deflection g and assuming that the 
wheel is resting with O A to the right and horizontal, 
we obtain the additional relation, as in the first equation 
of (2) above, 

(MA — ma — my) (0, + ¢) 
from which with (2) by subtraction and the omission 
of small products as before, we find 


tana 





mx me... « (| 


eee BO ois 64.0 are & 

Hence, from (5) and (8), 
6,— 0 — 6 

mem dud . , my= bn oees >. @ 
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6, + (0, — 02)? 


h- «/ (85 


. (10) 


it being understood, for reasons already given, that | 


itans 


6, and ¢ in (9) and (10) may be replaced by the | 


corresponding scale readings. 
A numerical example based upon observations taken 
with the apparatus of Fig. | upon the turbine wheel 


process clear. 


° 


Position of 
Wheel 


O A horizontal 
OB 
oc 
oD 
OA 
OA 


| shown in the illustration will serve to make the whole 


Rider Weight Scale Reading 
8. 


Gravity 

Moment. 

pb In.-Ib. Cm. 
0 20-50 
0 24-16 
0 21-56 
0 17-90 
0 20-46 
0-5 23-31 


From these we can write in the formule (6), (9), 
and (10) the values @, 
2-85, wb =0-5 in.-lb. Hence, from (9), 


mz 


_ 0-5 1-06 
=> “2 


0, = 1-06, 0, — 0,= —6-26, 


== 0-093 in.-Ib., 





» Ke 





0-5 6-26 =— 
my = * oe 0-550 in.-Ib. 
from (10), 
mr 0 -557 in.-Ib. 


and from (6), 

93 
~ 650 

Thus, the removal of 0-056 Ib. of metal at a radius 
of 10 in. at the position shown in Fig. 3 will secure 
a very good balance. 

The accuracy of the result depends upon the degree 
of accuracy with which the ratios of the angles in (9) 
above can be measured; this in the example just 
given amounts to a limit of error of about + 5 per cent 
in the determination of m r. 

A useful check on the accuracy of the observations 
arises from the following considerations. If we write 
S, = 5, +2406, 8, = 8S +2d0,, &o.. . (11) 
in which 8, is the unknown scale reading when H G is 

vertical, the results (3) become 


cot a = — 0-169, whence a — (80° — 24 


8, = 8-24-55, 8, —8,—24.5% (12) 
whence 
8, +8, = 28 —8,+ 8, . (13) 


a condition which must always be satisfied, as it ™ 
in the case of the numerical example above. 
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Another method of operating the machine consists | 
in adjusting the rider weights in each of the four 
standard positions of the wheel so that the scale reading 
is brought to any, but the same, value for each. If, as | 
in our previous notation, 45,, 4 b., uw bs, and ub, are | 
the corresponding gravity moments applied by moving 
the rider weights through distances 6, .. . 
obtain with the same approximations as previously | 
in place of (3), 


THE PROPERTIES OF SOME 
SILICO-MANGANESE STEELS.* 


By G. Burns, B.Met. 
ALTHOUGH silico-manganese steels are fairly widely 


maz= — nb,— MA8, my = — wb, — MAO, 
mz=ubs+Mh0, my=pb,+MhO@. (14) | spring steels. 
whence The object of the present work has been to investi- 
max = } p (bs — 0,) . (15) | gate the mechanicai properties of steels containing 
as £ about 0-4 per cent. or 0-5 per cent. of carbon with 
my = § pw (b, — 5g) pe : ‘ 
beret tes | Silicon and manganese contents varying between fairly 
and = mr = $y /(b, — 6,7 + ( — b,)® . . (16) | wide limits, and to ascertain the effects of the varying 


| silicon and manganese contents. For this purpose, the 
|ecrucible steels used in this investigation may be 
| divided into six groups, four with fixed carbon and 
manganese contents and varying percentages of silicon, 
bs +6,=b,+ 0, . (18) | and two with fixed carbon and silicon contents and 
The method is practicable when a lamp and scale are | V@tying amounts of manganese :— 

used to read the deflections, when the operator can | — Sa eee 


also 


y 


zx 


by — bs 


tana = es 


- (17) 


and as a check, 





stand beside the machine throughout the work, but! Group. Steels. | Carbon. Silicon. | Manganese. 

it is usually not quite so rapid as the preceding method.| | 2g cna Sats Bigs MOS 
The turbine wheel of Fig. 1 has a tapered bore-hole, | | | 

which causes the plane of the wheel to lie at an appre- | ge ee Pre cont Pra to. 7s. a" pa 

ciable angle to the vertical. This, of course, introduces u | 7to9 0-4 | 0-63to2-18/ 1-5 

& “cosine error” into the work, but as it amounts to| Ul | Wtol2 |. 0-5 | 0-92t03-26) 0-6 

only 5 per cent. in the determination of mr when ~ ey o3 foe hed at 
y 5) | 3,8, . 1-1 | 1-16 to1- 

the inclination to the vertical is as much as 18 deg., | VI | 11, 16,9 0-5 | 2-2 | 0-58 to 1°55 


which corresponds to a taper greatly in excess of any| nt Mite Rinne Bt 
used in practice, it is clearly of no consequence. The sulphur less than 0-05 
The machine illustrated was supplied by Mr. A. | vm gt Lk eerie Ae Te 


) 7 1 , e 
Macklow-Smith, of York Mansion, Petty France, ee re er ee parr normalising 


aa who supplies all the necessary accessories for | temperature for silico-manganese steels increases with 
either mode of operation described above. | the silicon content. This is in accordance with the 
| fact that silicon raises the temperature of the Ac, 
OveRHEAD Lines AssociaTIon.—The annual conver- | change, though the temperature most suitable for 
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normalising rises more rapidly than does the change 
point, suggesting that as the silicon content is raised a 
longer time of soaking at the normalising temperature 
would be advantageous. 

Fig. 1 shows the effect of the silicon content on the 
mechanical properties of a steel containing 0-4 per 
cent. of carbon and 1-0 per cent. of manganese in the 
normalised condition. The elastic limit, yield point 
and maximum load are increased by the addition of 
silicon while the elongation and impact value are 
reduced. The yield ratio is not greatly altered, but 
increases to some extent. The impact vaiue falls 
seriously when 1 per cent. of silicon is exceeded. 

In the normalised steels with constant manganese, 
an increase of silicon causes a considerable reduction 
in the grain-size and in the size of the pearlite areas, 
while with constant silicon, the grain-size increases, and 
the amount of free ferrite is very much reduced as the 
manganese content increases. Jones* placed the useful 
limit of silicon in silico-manganese high-tensile struc- 
tural steels, with 0-3 per cent. of carbon, at 0-9 per 
cent., in the presence of 1-3 per cent. of manganese, 
and the present series of tests appears to indicate that 
no advantage is gained, in the normalised silico- 
manganese steels with higher carbon contents, by 
increasing the silicon above 1 per cent. unless the 
manganese is reduced to 0-6 per cent. 

Oil- Hardened and Tempered Steels —The mechanical 
properties of the constructional steels, after oil- 
hardening and tempering, are given in Fig. 2. After 
a given treatment the elastic limit, yield point and 
maximum load of a steel containing 0-4 per cent. of 
carbon and 1-0 per cent. of manganese are raised by 
the addition of silicon. The elongation and impact 
value are lowered, while the yield ratio is not greatly 
affected, but tends to rise with silicon above | per cent. 

As shown in Fig. 3, the addition of manganese raises 





| used as structural steels when the carbon content is | the elastic limit, yield point and maximum load to a 
by We! low, and as spring or gear steels when the carbon | much greater extent than does a corresponding addition 
content’ is about 0-55 per cent., there is very little | of silicon; it also lowers the elongation and impact 
published information concerning the effect of varying | value. The most important difference between the 
| silicon and manganese contents, particularly in’ the | effects of silicon and of manganese is that, while silicon 


raises the yield ratio by only a small amount, man- 
ganese causes a very considerable improvement. Thus, 
when a high yield ratio is required, an increase of the 
manganese content is more effective than an increase 
of the silicon content. 

Spring Steels.—Steels 11, 14 and 15, although not 
conforming exactly to the usual silico-manganese 
spring-steel specification of the British Standards 
Institution (No. 5010/801), namely :— 


Carbon 0-5 to 0-6 per cent. 
Silicon 1-5 to 2-0 per cent. 
Manganese on 0-6 to 1-0 per cent. 





| 
| 








tazione of the Overhead Lines Association will be held | 
on November 18 next. The honorary secretary of the| * Communication from the Research Department, 
Association is Mr. G. W. Molle, 44, Devorshire Chambers, | Woolwich, read before the Iron and Steel Institute on 
146, Bishopsgate, London, E.C.2. | Friday, May 6, 1932. Abridged. | 





are of interest as showing the relative merits of high 
and lIgw silicon and manganese contents. They con- 





ned :— 
| Ni | Carbon | Silicon | Mtan- 
_—_— oO. arbon, | > ° ganese. 
aati — — 
Per cent.|Per cent.|Per cent. 
High manganese, low silicon | 14 0-54 1-42 1-12 
Low manganese, high silicon } 11 0-51 2-25 | 0-68 
High manganese, highsilicon) 15 | 0-51 2-18 | 1-00 


Fig. 4 shows the mechanical properties of these steels 
tempered at different temperatures after oil-hardening 
from 900 deg. C. While the maximum loads for the 
three steels do not vary greatly, steel 11 (low man- 
ganese, high silicon) has a much lower elastic limit and 
yield point than has either of the others. This agrees 
with the fact, already shown, that manganese has a 








* See ENGINEERING, vol. cxxviii, page 484 (1929). 
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much greater effect in raising the yield ratio than has 
silicon. 
steels tempered at 550 deg. C. after oil-hardening from 
different temperatures, shows that, in general, the 
mechanical properties are improved by hardening from 
a high temperature. There seems to be some indica- 
tion, however, that the upper limit for successful 
hardening is lower for steels in which the silicon content 
is high. A high hardening temperature results in a 
slower rate of cooling through the critical range, and 
a retardation in the rate of cooling has a greater effect 
on a high-silicon, low-manganese steel than on steels 
containing 1 per cent. or more of manganese. 

Steels Treated in Various Sections.—To determine 
how the mechanical properties would fall off when larger 
pieces were treated, hardness tests were made on speci- 
mens of different sections cooled in oil from 900 deg. C. 
None of the steels containing less than 1-5 per cent. 
of manganese will harden appreciably in sections over 
about 14 in. in diameter; some (in which neither the 
manganese nor the silicon greatly exceed 1 per cent.) 
are not hardened effectively in sections } in. thick. 
{n other words, silico-manganese steels are very subject 
to mass effect, in counteracting which manganese is 
more effective than silicon. 

On account of their liability to mass effect, silico- 
manganese steels often have to be water-quenched. 
As in the oil hardened and tempered steels, manganese 
has a much greater effect in improving the elastic pro- 
perties than has silicon. All the steels treated appeared 
to harden quite effectively on being water-quenched 
from 850 deg. C., the Brinell hardness of sections } in. 
by 1} in. in the quenched condition being not less than 
500 in any case. One or two specimens developed 
slight longitadinal cracks, but there was no general or 
regular tendency to cracking. It is desirable, however, 
to limit the carbon to about 0-45 per cent. (maximum) 
if the steel is to be water-quenched. 

Temper- Brittleness.—Susceptibility to temper-brittle- 


A comparison of the mechanical properties of | 


PORTABLE TESTING SET FOR INSULATING; OIL. 


MESSRS. BRITISH 


THOMSON-HOUSTON 


COMPANY, LIMITED, RUGBY. 








Tested in this way, steel 11 shows a ..uch higher 
efficiency than does either of the other two steels. 
This is probably connected with its relatively low yield 
ratio as compared with steels 14 and 15. This suggests 


| that, however desirable a high yield ratio may be in 


ness, determined by a standard method,* increases | 


with increasing silicon content, but is mainly governed 
by the manganese content. 
following figures :— 


Suscepti- 
Steel Carbon. Silicon. Manganese bility 
| Ratio. 
| 
| ' 
| Per cent Per cent Per cent. 
3 0-39 1-05 1-16 1-06 
J 0-41 2-10 0-96 1°55 
11 0-51 2-25 0-58 1-16 
15 0-51 2-18 1-00 2-36 
P) 0-46 2:18 1°55 6-00 
16 0-39 1-20 1-98 8-83 


The silicon reinforces the effect of manganese in 
inducing susceptibility. With a manganese content 
of 1 per cent. the susceptibility to temper-brittleness 
does not become serious until the silicon content reaches 
a figure between 1-5 and 2 per cent. If the manganese 
content is kept down to 0-6 per cent., a silicon content 
of 3 per cent. may be reached before the susceptibility 
to temper-brittleness becomes serious. 

Fatigue Tests on Spring Steels.—Fatigue tests of the 
three steels 11, 14 and 15, which lie at the extremes of 
the spring-steel specification, were made under various 
conditions. Sections of the steels were oil-hardened 
from 900 deg. C. and tempered to a Brincll hardness of 
about 290, corresponding to a maximum load of about 
65 tons per square inch. The results of Wohler rotat- 
ing cantilever fatigue tests on the steels in this condition 
are shown in Table VI. The ratio of fatigue limit to 
maximum load was about 0-52 for each steel. To 
ascertain the effect of surface scratches on the three 
steels a number of the test-pieces were notched round 
the circumference a. the point of maximum bending 
stress. The notches were made with a screw-cutting 


Taste VI.—Rotating-Cantilever Fatigue Tests on Steels 


Oil-Hardened from 900 deg. C. and Tempered. 


Sections: 1} in. by } in. 
Fatigue Limit. 
Maxi- Tons per square 
Tem- Average mum inch. : 
Steel zed Brinell Load. Effici- 
No, * Hard- Tons per Notch ency. 
ness No. square | Un- 0-008 in 
inch. | notched deep 
i 
deg. C 
4 540 230 64-7 +33-5 (428-25 0-84 
ll 510 204 66-6 + 34-0 +32-0 | O-O4 
1s 565 289 65-3 +34-25 |+27-0 | 0-79 


tool and were 0-002 in. deep. All the notches were 
made with the same tool and setting. The fatigue 
strengths of these test-pieces are given in Table VI., 
and in the last column the efficiencies in the notched 
condition are given. The efficiency figure is obtained 


by dividing the fatigue strength in the notched condi- | 


tion by the fatigae strength in the un-notched condition. 


* See ENGINEERING, vol, oxix, page 623 (1925). 


This is shown by the| 


normal circumstances, there may be certain cases, 
where the stresses are severely localised, or where 
occasional overloads are likely to occur, in which a 
steel of low yield ratio would give a longer life than a 
steel of high yield ratio. The steel with a low yield ratio 
would accommodate itself to the conditions and redis- 


tribute the stresses by slight plastic yielding, while a | 


steel of high yield ratio, unable to yield, would be very 
liable to fracture under repeated or alternating stresses. 

Effect of Surface Conditions due to Heat Treatment.— 
It was observed during heat treatment that the high- 
silicon, low-manganese steels 11 and 12 after oil- 
quenching always had a clean grey surface with very 
little adherent scale, and that of all the steels they 
appeared to be the most resistant to scaling. 

In view of recent work on the effect of surface condi- 
tions produced by heat treatment on the fatigue 
strength of steels, two sets of test-pieces were prepared, 
one set was rough-machined and the other finished to 
size and polished. The test-pieces were oil-hardened 
and tempered at the same temperatures as were used 
for the previous set of fatigue test-pieces. The rough- 
machined test-pieces were then machined to size and 
polished before testing, while the other set was tested 
without anything further being done to the surfaces. 
The results show that steel 11 was very much more 
effected by this surface effect than was either of the 
other steels. Microscopical examination showed that 
although scaling had been retarded, decarburisation, 
with its consequent detrimental effect on the fatigue 
strength, had been accentuated in this steel. It thus 
appears that a high silicon content, while reducing the 
tendency to scaling, causes some increase in the amount 
of decarburisation, while high manganese has a con- 
siderable effect in increasing the amount of scaling and 
in reducing the decarburisation. 

The Relative Utility of High Silicon and High Man- 
ganese in Spring Steels.—The present British specifica- 
tion for silico-manganese spring steels is based on long 
experience, in the light of which certain limits of com- 
position were adopted, namely :— 

1-5 to 2-0 per cent. 
0-6 to 1-0 per cent. 


Silicon 

Manganese 
There appears, however, to be no definite record of the 
results to be expected on departing from the specified 
composition. If manganese and silicon are both on the 
lower limit of the specification, the steel will not attain 
a sufficient hardness for most purposes, except when 
treated in small sections and possibly only if water- 
quenched. Either the manganese or the silicon, or 
both, must be raised. A high-silicon, low-manganese 
spring steel is less liable than one containing high man- 
ganese to premature failure due to mechanical defects 
on the surface. High silicon also reduces the tendency 
to scaling in heat treatment, but this is of no import- 
ance, since at the same time it promotes deep surface 
decarburisation. 

If a surface free from flaws and mechanical defects 
is secured before heat treatment, all the advantage lies 
with a high-manganese, low-silicon content, which 
reduces the surface decarburisation, and allows a greater 
proportion of the full fatigue strength to be realised in 


| sections from which the surface cannot be removed 








, after heat treatment. Within the ‘existing}limits of 
composition of silico-manganese spring steels the risk 
of failure due to surface flaws and overloads increases 
as the manganese rises, and the risk of surface decar- 
strength, with its detrimental effect on the fatigue 





strength, increases as the silicon rises and the man- 
|ganese falls. Appropriate precautions in each case 
| should, accordingly, be taken to avoid these defects. 


‘PORTABLE TESTING SET FOR 
TRANSFORMER AND SWITCH OILS. 


Messrs. British THomson-Houston Company, 
LiuireD, Rugby, have produced a small and compact 
oil-testing set which, it is claimed, will facilitate the 
periodical testing of switch and transformer oils drawn 
from plant actually in service, and will also enable the 
dielectric strength of new oil supplies to be checked. 
The equipment consists of two main portions, which 
are shown separately in the accompanying illustra 
tion. The lower portion consists of a tank containing 
a transformer, which is immersed in soft insulating 
compound. This tank is covered by a board, composed 
| of insulating material, and carrying terminals, through 
which connection is made to the primary winding, as 
well as bushings to which the ends of the secondary 
winding are attached. In addition, a selector switch 
enables the primary voltage to be adjusted. The oil 
testing cup, into which the electrodes protrude and 
across which the test voltage is applied, is mounted 
between the bushings. The upper portion comprises a 
cover, which is shown removed in our illustration. 
The current is brought in by a three-core cab-tyre 
sheathed cable, connection between the latter and the 
cover being made through a fully-shrouded three-pin 
plug. From this plug the current is taken to the 
primary winding of the transformer, through a double- 
pole spring-loaded iron-clad switch, which is mounted 
on the opposite end of the cover, and a length of similar 
cable. This switch is provided with a damping resist 
ance to limit the current flowing at the moment of make 
and break, and thus to prevent the occurrence of volt 
age surges, which might interfere with the accuracy ot 
the readings. The third core of both lengths of cable is 
used for bonding all the non-current ying metal 
parts of the cover and tank, and safety is further 
ensured by connecting the transformer core and the 
mid-point of the high-tension winding to the latter. 

The method of operating the set is to fill the cup 
with a sample of the oil it is desired to test and to set 
the selector switch, so that the transformer generates 
its lowest voltage. The switch on the cover is then 
closed for 5 seconds. If the oil does not break down, 
the main switch is opened and the selector switch 
placed on the next notch, and so on until breakdown 
occurs. The main switch is placed on the cover to 
enable it to be operated at a safe distance from the 
high-tension terminals. 

When the set is not in use, the cable connecting the 
transformer and the cover can be coiled up inside the 
latter, which is then bolted on to the tank by hinged 
bolts and wing nuts. The weight of the set is just 
over 50 Ib. so that it can easily be carried about by 
the handle provided. The equipment has the advantag¢ 
over others of a similar kind, in which an accumulato! 
and induction coil are used as a source of energy, that 
sufficient power is always available to produce complet: 
breakdown of the oil under test. 
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| 
BENDING TESTS ON GEOMETRIC- 
ALLY SIMILAR NOTCHED BAR 
SPECIMENS. 
By J. G. Docuerty, D.Sc. 

Wuew geometrically similar test pieces-of the | 
same material are tested under “similar ” condi. | 
tions, the usually accepted principles of similarity | 
indicate that, for similar strains (i.¢., in this case | 
at the same angle of bend), the loads applied | 
should be proportional to the square of the linear | 
dimensions of the specimen. Diagrams of load on} 
a base representing strain should, therefore, have 
heights proportional to the square of the linear| 
dimensions and lengths proportional to the linear 
dimensions of the specimens. The areas of the 
diagrams, and, therefore, the energy absorbed, should 
vary as the cube of the linear dimensions. The dia- 
grams should be of similar form, and would be 


dard down to half these dimensions. He appears 
to have used a notch of constant root radius (0-25 
mm.), but the depth was always one-fifth of the 
depth of the specimen. He concludes that the 
results can be expressed by the relation 

E = 0.bt. (© + ml + n) 
where ° 


b = breadth of specimen, 

t = thickness behind notch, 

1 = distance of point of impact from notch. This 
was always 22/28 of the overhung length of the 
specimen, 

= a numerical constant = 0 -135 for the steel tested. 

=a constant having the dimensions of length = 
25 mm. for the steel tested. 

C = a constant having the dimensions of stress, 

E = energy absorbed in impact test. 


For geometrically similar specimens, ¢/l will be 
constant, and 0}, t, and / will be proportional to 
any characteristic linear dimension 1. 


m 
n 
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identical if load + (size of specimen)? were plotted 
on a base representing strain + size of specimen. 

The results of notched bar bending tests do not | 
appear to follow this simple law, even when the tests 
are carried out on carefully prepared specimens of | 
uniform material. Usually, the energy absorbed is | 
found to vary with a power of the size which is | 
less than 3, and which differs in different materials. | 
The problem has been investigated by several 
experimenters. 

In a paper by Sir T. E. Stanton and Mr. R. G. C. 
Batson “‘On the Characteristics of Notched-Bar | 
Impact Tests,” (Min. Proc. Inst. C.E., vol. cexi, | 
page 127), results are given of tests on geometrically 
similar beam specimens varying from 63 mm. by 
63 mm. by 336 mm., to 5mm. by 5 mm. by 26% mm., 
of three different steels and of Yorkshire iron. 
These tests were carried out on a machine of the 
Charpy type and with Izod 45 deg. notches as well 
18 with the deeper Charpy notch. These results 
will be discussed later. 

Professor H. P. Philpot, in a paper read at the | 
Toronto meeting of the British Association, gives 
the results of an interesting series of tests on canti- 
lever specimens of a nickel chrome steel, in which | 
the breadth, depth, and length were varied inde- 
pendently and systematically from the Izod stan- | 
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Hence 
> = constant x F (l+n)=A.P + BE 


| where A and B are constants. 


This latter type of formula was also suggested 
by Mr. H. L. Heathcote in the discussion of Stanton 
and Batson’s paper (loc. cit). 

Much work has also been done by German 
experimenters, notably by M. Moser (Stahl und 
Eisen, vol. xliii, page 935, 1923, and Am. Soc. for 
Steel Treating, vol. vii, March, 1925), and Goerens 
(Stahl und Eisen, vol. xliv, 1924), also R. Mailander, 
(Stahl und Eisen, vol. xlvi, December, 1926). 

In a paper on “ The Effect of Rate of Bending 
in Notched-Bar Bending Tests ” (see ENGINEERING, 
vol. cxxxi, page 347, also ENGINEERING, vol cxxvi, 
page 597), the author gave the results of notched-bar 
bending tests carried out at various speeds on 
standard 10 x 10 mm. specimens of various metals, 

On the completion of these tests, it was decided 
to investigate the dimensional effect by carrying 
out tests on specimens of various sizes, but geo- 





metrically similar to the standard specimen. The 
results obtained are given in this paper. 

Specimens Used in Tests.—The experiments were 
carried out with the apparatus described in the auth- 
or’s previous papers, and on metals which had been 
used in the standard 10 mm. tests. The largest 
specimen which could be machined from the }-in. 
bars was 12 mm. by 12 mm. section. The smallest 
size was fixed, arbitrarily, at 4 mm. by 4 mm., as 
it was thought that the possible accuracy of the 
energy measurements precluded the use of smaller 
specimens. Even with the lighter indicator spring 
which was used, the diagrams obtained from these 
small specimens were sometimes difficult to measure, 
and the Izod test values (in some cases as low as 
2 ft. lb.) were also difficult to obtain with accuracy. 
On the whole, however, the values were consistent 
and agreed well with those for the other sizes. In 
addition, specimens 7 mm. by 7 mm. section were 
tested, and the results in this case were very satis- 
factory and consistent. 

The specimens were geometrically similar in all 
respects to the standard 10 mm. by 10 mm. speci- 
mens, ¢.g., for the 4 mm. by 4 mm. specimen, the 
depth of the notch was 0-8 mm., the root radius 
was 0-1 mm., the “overhang” of the specimen 
was 11-2 mm., and the distance of the striker 
from the notch was 8-8 mm. 

The necessary alterations were made to the slow- 
bend testing gear and to the standard Izod testing 
machine. 

The metals tested are listed in Table I, page 646. 
A A was a new steel, intended to replace A and B, 
of which only a small quantity remained after the 
original 10 mm. tests were finished. It was much 
less ductile, and gave much less consistent results 
than A and B, but they have been included on 
account of their points of interest. Steels C, D and 
N were completely used up in the 10 mm. tests, and 
hard rolled Monel metal (G), and hard-drawn steel, 
(O) were not used, as it was feared that the metal 
might not be of uniform quality across the section. 

Rate of Bending.—In view of the “‘ speed ” effect 
already investigated, the question of “* correspond- 
ing speeds ”’ for the different sizes had to be carefully 
considered. It seemed most likely that the speeds 
should be proportional to the size of the specimen ; 
that is, that the rates of bending and, consequently, 
the rates of straining, should be the same in all 
sizes. The matter is complicated by the fact that, 
in most metals, the strains were found to be dis- 
similar in the different sizes. It was decided to 
test at the same speeds as before, viz., 0-05 in., 
6 in., 50 in., and 150 in. per minute, and at the 
standard Izod speed. The corrections required 
would be small, and could easily be made by inter- 
polation from the graphs. Another factor was that 
the valve settings of the Buckton testing machine 
for these speeds were known, and in some cases 
they could not be altered easily. 

Results of Tests.—The results obtained are shown 
in Table I. In most cases they are the mean of 
about 10 tests, though a smaller number has had 
to suffice in a few cases owing to lack of material. 

When they are plotted on a base representing 
the speed of test, these results show that the energy 
absorbed increases with speed of test, except at the 
highest speeds in the more brittle metals. The 
maximum load carried by the specimen during test 
was also measured, and was found to increase with 
speed. 

This speed effect has been fully discussed in the 
previous paper and only two points call for special 
comment here. In the brittle metals, F and AA, 
the energy absorbed in the Izod test was always less 
than that absorbed in the slow bend tests, but the 
decrease was relatively smaller as the size of speci- 
men decreased. Similarly, the abnormal slow speed 
loss of ductility of annealed Monel metal became 
less marked as the size of specimen decreased, and 
was practically absent in the 4 mm. size. The 
causes of these differences will be discussed later. 

As in the case of the 10 mm. tests, detailed analysis 
of the speed effect showed that there was no marked 
discontinuity between the slow bend and the Izod 
tests, even in the brittle metals. 

Effect of Size of Specimen.—The results obtained 
in these experiments show that, in most cases, the 
energy varied with a power of the size which lay 
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between 2 and 3, but which was usually less than 3.| by the increased ductility of the smaller specimens. 
This result had already been established by others, | The opening up of the fracture from the root of the 
i/notch was less; the neutral axis was therefore 
| nearer the root of the notch ; there was consequently 
| more compression on the side remote from the notch, 
In these diagrams} which reduced the length of the cantilever when 


as may be seen in the papers already quoted. 

To investigate the cause of this departure from 
“‘ similarity ” as defined above, Figs. 1 to 3 were 
prepared for typical metals. 
the ordinates represent the load divided by the 


square of the size of the specimen, measured at| to travel so far before it slipped off the end of the 


corresponding points, #.e., at distances from the 
beginning of the test proportional to the size of the 


6 in. per minute. Strictly speaking, they should 
be corrected for speed effect, but the corrections 


relation for “corresponding speeds” is doubtful. 
As the possible inaccuracy of recording and measur- 
ing the ordinates may, in some cases, be of about the 


same order as the speed effect, it was decided to/| shearing predominated and those in which fracture | been wholly ductile, that the volume deformed is 
| proceeded in a more brittle manner, though not proportional to the volume of the specimen, and 


plot the uncorrected values. 
Apart from the marked change of shape of dia- 


gram with size of specimen, a slight speed effect is|in a zone round the edge of the broken face, the ! cube of the linear dimensions. 


apparent. The maximum height of the diagram 


generally increases as the size of the specimen | 


decreases, due to the rate of bending, (i.e., of 
straining) for a given speed of test, increasing as the 
size decreases. The differences are slight and some- 
what irregular, but can be kept in mind when the 
diagrams are compared. 

It will be seen that only annealed phosphor 
bronze M, Fig. 3, shows even approximate similarity 
in all sizes, 

In the moderately ductile metals, such as mild 
steel B, and phosphor bronze, as rolled, L, Figs. 1 
and 2, the decrease of load from the maximum 
begins earlier, and is much more pronounced as 
the size increases. In the earlier paper, this decrease 
of load was shown to indicate a decrease in the pro- 
portion of ductile shearing in the fracture, or con- 
versely, an increase in the proportion of “ cracking’ 
or, as the German experimenters call it, “ separa- 
tion fracture.” These metals, therefore, behave | 
in an increasingly brittle manner as the size increases, 
but in the range of sizes tested there was no evidence 
that the “ cracking ’’ became so excessive as to be | 
vudible, or visible as an interruption of the smooth 
curve of the diagram. 

The same effect is also shown in the nickel steel, 
F. In this case the diagrams were difficult to 
measure and record accurately, especially in the 
{-mm. tests, but the tendency towards increased | 
brittleness was also shown in another way. The} 


proportion of specimens which gave audible and | 


visible cracks during the test was as follows : 


Speed ‘mor 7 ma 10mm. | 12 mm 
| 
Per cent. | Per cent Per cent 
150 inch/min | Non 15° 75 100 
aU = | None None 10 75 
6 | Non Not 14 30 
0.06 wat Nor None ae 30° 


* Very slight cracks 
Not only was the proportion of specimens which 
eracked much greater in the larger sizes, but the | 
eracks were, on the average, more violent, and | 
interrupted the test at an earlier stage. 

In steel AA, which cracked suddenly in every | 
case, the 7-mm. specimens cracked at a later stage | 
than either the 10 mm. or the 12-mm. specimens. 
The results are not conclusive, as at some, but not 
ut all, speeds, the 12-mm. specimens cracked at a 
later stage than the 10 mm., thus indicating 
upparently greater ductility in the largest size in 
some cases. The difference is slight, and may be 
due to the normalising process affecting the outer 
skin of metal, only 0-0 in. being removed from 
the 4-in. bars in machining the 12-mm. specimens. 
Even so, the crack was more violent in the largest 
size, and the tail of the diagram was consequently 
smaller. 

The decrease in the proportion of brittle action 
with decrease of size accounts for the less pro- 
nounced high-speed brittleness of the small speci- 
mens of metals F and AA, and for the absence of 
the slow speed loss of ductility in the smallest 
Monel metal specimens. 

The decrease, with size, in the total length of | 
the diagrams, which is noticeable in metals B, L, 
and M, Figs. 1, 2 and 3, may also be accounted for | 


ithe main cause of fracture. 
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bending had taken place, and the striker had not 
| specimen. 


| 


| that probably no simple relation holds. 


| 
follows : 


Shearing occurred 


necessarily with audible cracks. 


It is evident, therefore, that the relation between 


In the more brittle metals, F and AA, it was|in Fig. 5. 
possible to differentiate between the parts in which | the specimens both indicate that the action has 


the case of phosphor bronze annealed, M, and 
Monel metal H, at high speeds, the appearance of 
the specimen after test, and the fact that the 
diagrams are nearly similar, and that therefore the 
energy is nearly proportional to the cube of the 
| linear dimensions, is evidence that V, is, in these 


| cases, proportional to the volume of the specimen. 


| 


that the energy absorbed is proportional to th. 

















Taste I. 
Energy Absorbed (ft. Ib.) at Speed of 
Metal. Size. —— = 
mm 
Izod 150 in./min. | 50 in./min. 6in./min. | 0-05 in./m 
A. Mild steel as rolled 4 4 6-4 6-3 3°92 5-84 4- OF 
7x 7 30-2 26-9 26-7 25-9 22-7 
10 x10 75-8 65-8 61-9 59-6 52-0 
B. Mild steel normalised 4x4 6-6 5-93 5-68 5-39 4-98 
7x 7 30-2 26-1 25-8 24-8 21-9 
10 x10 71-2 64-1 2-1 60-0 1-9 
I } per cent. Ni steel normalised se 4 4 44 2-58 2-72 
7x 7 5 8-56 8-3 
10 x 10 4 22-4 23°5 
2x12 7 33-5 35-4 
H. Monel metal annealed 4x 4 8-04 8-02 7-64 7-43 6-74 
7 7 41-3 39-1 39-2 38-4 28-3 
10 x10 120 (about) 117-2 116-1 113-5 67-5 
12 x12 195-0 189-0 185-0 116-1 
K. Naval brass annealed ‘ r 4x 4 2-69 2-5 2-49 2-37 2-01 
zx 7 9-82 8-64 | 8-21 | 7-96 | 6-69 
10 x10 23-6 22-5 | 20-8 19-8 | 17-8 
12x12 40-0 36-2 35-1 | 33-6 | 29-6 
L. Phosphor bronze as rolled 4x 4 5-8 5-55 | 5-37 | 4-81 
7x 7 26-4 . 27-5 | 26-7 | 24-2 
10 x10 75-9 73-4 72-0 | 66-4 
12x12 116-0 112-3 112-9 109-8 102-0 
M. Phosphor bronze annealed 4x 4 4-3 4-2 4-0 3-9 
7x 7 21-7 21-4 20-6 19-4 
10 x10 65-8 —_ 62-3 58-4 
12 x12 112-3 110-6 106-7 101-3 
A. 0-3 per cent. C. steel normalised ; 7x 7 15-9 15- 15-1 14-9 
10x10 30-5 30-2 28-0 29-2 
2x12 52-8 51- 49-5 45-3 


| surface of the zone being inclined at about 45 deg. 


to the central portion, where “separation” was 
This central portion 
was nearly perpendicular to the axis of the speci- 
men, and a section parallel to the axis was not 
unlike the section of a tensile fracture. Comparison 
of the fractures of specimens of different size showed 
that the width of the zone of shearing was almost 
constant in the different sizes of specimen, so that 
the proportion of brittle action decreased with the 
size of the specimen. 

In the more ductile metals it was not possible to 
differentiate between the two types of fracture, 
but the smaller specimens always showed more 
plastic flow and less opening at the root of the 
notch. These observations confirm the deductions 
from the composite diagrams, Figs. 1, 2, and 3. 

Suggested Relation between Energy Absorbed and 
Size of Specimen.—The above analysis suggests that 
the relation between energy and size of specimen 
might be expressed 

E=aV,+ 8V, 

volume of metal which deforms in 
a ductile manner, V, = volume of metal which is 
affected by the “separation fracture.” «@ and £ 
are probably constants for a given metal, though 
the speed effect may be due, in part, to changes 
in a and f. The appearance of the fractures, 
however, indicates that it is more probably due to 
changes in V, and V,. 

The relation between V,, V,, and the volume 
of the specimen will now be considered. 

When brittle action is practically absent, as in 


where V, 





diagram of the 12-mm. specimen is probably du 
to the same cause as the delayed cracking in th: 
notched bar tests, viz., increased ductility of the 
outer skin due to normalising.) Similar diagrams 
have been obtained from some of the other metals. 
and there is no doubt that they would be obtained 
from all, unless they were so brittle as to crack 
even in the unnotched state. 

The departure from “similarity,” which is so 
marked in the case of metal AA, is thus seen to 
be due to the influence of the notch, causing stress 
concentrations which result in brittle action taking 
place. 

Considering next the brittle metals F and AA, 
the appearance of the fractures which has just 
been referred to, shows that V, seems to reach a 
limiting value which is small and which is nearl\ 
proportional to the linear dimensions of the speci- 
men. Thus the ratio of V, to the volume of the 
specimen decreases as the size increases. V,, the 
volume affected by brittle action is always small, 
so that the ratio of V,+ V,, the total volume 
deformed, to the volume of the specimen must 
also decrease as size increases. Thus, even if @ is 
of the same order as f, the energy absorbed cannot 
be proportional to the volume of the specimen. 
In the intermediate metals, such as A, B, H (slow 
speed tests), K and L, it was impossible to differen- 
tiate clearly between the two actions, but, as 
already mentioned, the appearance of the fractures 
of the smaller specimens was always more ductile. 
i.e., the total volume deformed was greater. “There 
seems no reason to believe that the argument set 
out above for the brittle metals does not hold for 


This was confirmed by a few tests on unnotched 
| specimens of steel AA, a steel which cracked in 
every notched bar test. Unnotched specimens of 
specimen. Each ordinate is the mean of six typical | energy absorbed and size of specimen cannot be|7 mm. by 7 mm., 10 mm. by 10 mm., and 12 mm. 
diagrams, all of which were taken at a speed of | deduced from principles of similarity alone, and | by 12 mm. section were tested at a slow rate. 
|diagrams obtained are shown in Fig. 4, in which 
| The apparent increase of ductility as the speci- | load divided by the square of the size of the speci- 
would be slight, and as already indicated, the exact | mens were reduced in size may be explained as|men is plotted for corresponding points, as in 
Figs. 1 to 3. The specimens, after test, are shown 
The diagrams and the appearance of 


The 


(The slightly lower 
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these intermediate metals, but the ratio of V, to V, 
is greater. 

As the size of the specimen is decreased, a stage | 
is reached at which the shear fracture occupies the | 
whole face of the fracture, leaving no room for| 
brittle action. Below this size, the energy absorbed 
would be proportional to the volume of the specimen. 

In the ductile metals, H and M, this limiting size 
is greater than 12 mm. by 12 mm.; in hard-drawn 
phosphor bronze, L, the composite diagram, Fig. 2, 
shows that it is about 4 mm. by 4 mm.; for the 
mild steel, B, it is less than 4 mm. by 4 mm.; and 
for the brittle metals, F and AA, it is probably very 
small. 

If it were possible to have a metal in which 
ductile action were completely absent, it is the 
author’s opinion that the volume deformed and 
the energy absorbed, though very small, would be 
proportional to the volume of the specimen. It 
seems difficult to believe that even brittle fracture 
can be entirely a surface action, as it would have 
to be if the energy absorbed, and therefore the 
volume deformed were proportional to the square 
of the linear dimensions. 

Empirical Relations between Energy and Size.— | 
When the energy absorbed is plotted logarithmically | 
against the size of the specimen the graphs are | 
nearly straight for all metals except AA, so that 
the relation between energy and size (for the range 


| 








of sizes employed in these experiments) can be 
expressed as E = C /® where 


E = energy absorbed. 
C = constant depending on the metal and on the units 
of E and 1. 
1 = size of specimen. } 
n = index which is constant for each metal and which | 
is equal to the slope of the logarithmic graph. 
The values of » deduced from the graphs are as | 


shown in Table IT. 

It will be seen that » approaches 3 only in the | 
ease of the ductile metals H and M, which gave} 
diagrams of the type of Fig. 3. For moderately 
ductile metals, with diagrams of the type of Figs. 1 
and 2, the index lies between 2-5 and 2:8, while | 


the ratio of Izod values will now be 25 by 2: 
125 by 1, i.e, 1:2°5. Thus a knowledge of the 
index n is necessary in order to assess correctly the 
value of a notched bar test. 

It has been suggested (see discussion on Stanton 
and Batson’s paper, also Professor Philpot’s paper 
already referred to), that the relation between 
energy and size may be expressed in the form 


E=A.P+B.P 


the first term being supposed to represent the 
energy absorbed in the brittle part of the fracture, 
and the second term that absorbed in the ductile 
part, A and B being constants whose values depend 
on the metal. 

This form of expression does, in fact, represent 


| the variation of energy with size moderately well, 


over the range of sizes employed by the author. 
It is obvious, however, that the relation is also 
only an approximation which may be misleading 
in its application. It indicates, for example, that 
the ratio of ductile action to brittle action, viz., 
B./:A.2 which is proportional to 1, increases as 
the size of the specimen increases, but this is not 
borne out by observation of Figs. 1 to 3, nor by 
the National Physical Laboratory results already 
quoted, where the range of sizes is greater. 

Conclusions.—The foregoing analyses of the 
experimental results lead to the following con- 
clusions :— 

If the energy per unit volume (or energy +- /*), 
be plotted on a base representing the linear dimen- 
sions of the specimen, the graph obtained is a 
horizontal straight line for very ductile metals 
such as M. For the less ductile metals the energy 
per unit volume decreases with size in a curve 
which, over small ranges of size, can be satisfied 
very approximately, by either of the empirical 
relations 

E = C.?, n generally lying between 2 and 3, 
or 
E=A.P+B.P. 


It is suggested that this curve is merely a transi- 














TABLE II, 
= — nseneticannenomsniatisninstiahbas 7 a is 
| F F H H | } AA AA 
Metal. A B Izods Slow High 0.05 in./ K L M Izods Slow 
‘ Bend. Speed min. — } nd. 
2.56 2.62 2.06 2.32 B.92 2.55 2.39 2.83 p.92 2? 2.2 


for brittle metals it is less than 2-5 and approaches | tion curve connecting two horizontal straight lines, 
2 for the Izod tests of such metals, where the | the upper one representing the purely ductile action, 
proportion of ductile action is very small, though | E = a V, (see previous page), which would be found 
not entirely absent. |in all metals if the size of specimen were sufficiently 
It is interesting to note that the indices, when | reduced; and the other representing the much 
plotted on a base representing the reduction of jsmaller value, E = B Vy, which would be found 
area in the tensile test (see Fig. 6), lie, for the most | only in specimens much larger than any of those 
part, on a straight line, thus confirming the observa- used in these experiments. (Figs. 5 and 6, in 
tion that the index increases with the ductility of Stanton and Batson’s paper already referred to, 
the metal. iseem to show that their larger specimens had 
Che author has analysed the results given by | nearly reached this condition.) 
Sir T. E. Stanton and Mr. R. G. C. Batson in the! In metal M, the horizontal straight line, E = a V,, 
paper already referred to. These covered a much | seems to extend up to the 12-mm. size, and in metal 
wider range of sizes, viz.,5 mm. by 5 mm. to63 mm.|L to 4 mm. In other metals it is less than 4 mm. 
by 63 mm., and when plotted logarithmically the | No indication can be given as to the size at which 
graphs are nearly straight, showing that the energy | the energy would once again become proportional 
is proportional to a power of the size which varies |to the volume, i.e., at which the line E = £ Vy, 


from 2-2 for the 0-19 per cent. C steel, to 2-62 for| would be reached, but a few isolated experiments | 


the ()-48 per cent. C steel, with notches of the Izod | recently carried out by the author seem to show 
type. Both steels gave brittle fractures, and the | that in some metals it may be possible to reach it 
index for the 0-48 per cent. C steel is high com- | within the limits of ordinary testing machines. 
pared with those obtained in the author’s experi- | In conclusion, the author desires to acknowledge 
ments, especially as the reduction of area of this | the encouragement and advice which he has received 
steel was only 40 percent. The resultsfor Yorkshire | from Professor B. P. Haigh, D.Sc. The whole of 
iron are too erratic to warrant analysis in this way, |the experimental investigation was carried out in 
the mean variation from the mean being very high | the Engineering Laboratories of the Royal Naval 
in the tests on this metal. | College, Greenwich. 

If this constant index law be accepted as an/| — 
approximation holding for a considerable range of| j..o48-Tax HANDBOoK.—We have received the 
sizes and metals, it accounts for the anomaly pointed 1932-33 edition of Tolley’s Handbook of Income Tax and 





out in Stanton and Batson’s paper, viz., that the | Sur-Taz. This contains tables of rates and allowances 
relative merit of two metals in the notched bar 
test is a function of the size. For example, two 
metals, say, X and Y, may give Izod values in 
10 mm. by 10 mm. tests which are in the ratio of 
2:1. Suppose the index for X is 2 and for Y is 3. 
Then, if tested with specimens 50 mm. by 50 mm., 


and alterations proposed in the 1932 Finance Bills of 
Great Britain and the Irish Free State. Examples and 
tables of the tax payable and of the method of assessing 
business profits, &c., are given. The book is obtainable, 
price 1s., post free, from Mr. C, H. Tolley, 107, Tierney- 
road, Streatham-hill, London, 8.W.2, or from the pub- 
lishers, Messrs. Waterlow and Sons, Limited, reat 
Winchester-street, E. C.2. 





NEW YORK ELECTRIC SUBWAY 
CONSTRUCTION METHODS.—VII. 


By Frank W. Sxuxner, M.Am.Soc.C.E. 


Tue first underground railway in New York, 
known as the Interborough Subway, built in 1901, 
has four tracks and a passenger station at Columbus 
Circle. The structure has a rectangular cross- 
section of from 56 ft. to 71 ft. wide, by 16 ft. high 
overall, and consists of concrete walls and roof, 
enclosing wall columns and roof beams 5 ft. apart, 
the latter supported across the width by three rows 
of steel columns placed between the tracks, and one 
longitudinal row of cast iron columns on the “ local ” 
passenger platform adjacent to the west track. The 
floor or invert, which is a thick concrete slab with- 
out reinforcement, rested direct on the bottom of 
the excavation, in rock, about 20 ft. below street 
level. Recently, a new four track subway has been 
built below the Interborough line, and at Columbus 
Circle this new subway has four tracks with island 
and side platforms for its express and local services. 
The excavation for this, in rock, was about 220 ft. 
wide at a maximum depth of 40 ft. below road 
level. The two subways crossed at an angle of 
about 40 deg., and there was a clearance of only 
about 6 in. to 12 in. between the concrete roof slab of 
the one and the underside of the invert slab of the 
other. The trapezoidal area embraced in the 
intersection is about 12,000 sq. ft., and the estimated 
weight of the Interborough subway with its dead 
and live load, carried directly on the structure of 
the new subway is about 12,500 tons. The live load 
includes heavy vehicular and street car traffic 
which is very dense at this point, and frequent 
services of fast and local trains, while the dead load 
includes part of the lofty Columbus Monument 
and its massive foundation, these being carried in 
part by the old subway structure. 

A view of the Columbus Circle is given in Fig. 76, 
Plate XX XIII, reproduced from a photograph taken 
while the work on the new subway was in hand. 
Fig. 77, a plan of the site, indicates the positions of 
the rows of columns of both the subways, and the 
position of the Columbus Monument. Fig. 82, page 
648 gives a cross-section of the new and old subways 
at the intersection, and shows the position of the 
fast and slow tracks of both the old and new 
subways. 

It will be understood that the temporary support 
of the old structure, the deep rock excavation of so 
large an area under it, and the transfer of the great 
load involved to the roof of the new structure 
without disturbing street traffic or disorganising 
the Interborough services was a very unusual 
and difficult problem. Many complications were met 
with and operations at times were very slow and 
costly. They had to be planned in great detail 
in advance, and executed bit by bit with the utmost 
care. Above all, the work had to be done without 
jeopardising in the least the existing support, until 
ample bearing capacity had been obtained from the 
new subway structure. 

The work was carried out in eleven major opera- 
tions, of which the first involved changing and 
protecting all train control apparatus, lighting 
circuits, &c., which interfered with operations. 
It was next necessary to provide temporary support 
for the Interborough tracks and to transfer to new 
supports the conductor rails and guards. The 
columns of the existing subway were then shored 
up, and drifts were cut under the whole structure 
and underpinning girders set in them. The next 
work consisted in transferring to the latter girders 
the loads of the floor and on the subway columns. 
Subsequently, the underpinning girders were shored 
down to rock at the lowest foundation level (sub- 
grade), and the whole of the rock necessary taken 
out, amounting to about 10,000 cub. yds. The 
erection of the permanent steel work involved 
about 1,000 tons of heavy structural material to 
which the loads of the old subway, &c., had to be 
transferred. The new structure then had to be 
concreted and connections made with the Inter- 
borough station. 

During the hours of light traffic, soon after mid- 
night, the first work was put in hand, consisting 
of changing the support of and insulating the old 
subway contact rails, and replacing the original by 
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temporary 8 in. H-beams, inserted in 7-ft. sections 
and spliced together. These temporary beams are 
indicated in Fig. 83, annexed, details being given, 
with the contact-rail protection, in Figs. 84 and 85. 
Bent plates of insulating material covered the top 
flange of the H beams. Wooden blocks supported 
by brackets fixed to the same beams carried the 
contact rail insulator brackets. The contact rail 
was shielded in front by insulating material and by 
a wooden cover. The H-beams distributed the 
track loads over the invert of the subway. 

In the section of the Interborough Subway under- 
pinned there were about 150 columns, carrying 
maximum loads up to 163 tons. All these loads were 
transferred to longitudinal plate girders installed 
adjacent to the rows of columns, before any exca- 
vation work was commenced. For the three 
central rows of columns these girders were placed 
as shown at A, A, in Fig. 83. In each instance 
there was a pair of continuous 20 in. by 65 Ib. 
[-beams introduced in short sections and spliced ; 
10 in. by 12 in. cross timbers were placed on these, 
and an 8 in. by 8 in. vertical shore K, one each side of 
each column. This accounted for 129 of the columns, 
the shores being wedged against special longitudinals 
L, made up of two 5-in. by 6°5 lb. channels and a 
5 in. by lin. web plate between them, and sup- 
porting the main transverse roof girder of the 
subway. The treatment of the outer rows varied 
with the position of the columns. For the north 
bound local platform (on the right of Fig. 83), a 
trench, 8 in. wide, 20 in. deep, and 190 ft. long, was 
excavated close to the columns, and a line of con- 
tinuous 20-in. by 65 lb. I-beams A!, set in it. This 
trench was carefully located on the centre line of a 
set of empty ducts, on each side of which ducts 
containing 10,000-volt cables were in service. On 
the platform side of the columns a continuous line 
of 27-in. by 90 Ib. I-beams A*, were laid, seated on 
blocking on the roadway bench as shown. Across 
these beams A!, A‘, were laid pairs of 6-in. H-beams 
M, 5 ft. long, and on these in turn were set the 
blocking and shores N, on each side of the side 
columns to take up their loads. In the case of the 
other side, and certain other columns, a line of 20-in. 
by 65-lb. beams, A‘, was placed as shown on the left 
of Fig. 83, close up to the wall columns, and blocked 
upon the subway bench. On these, 6-in. by 12-in. 
posts R, were wedged up to the roof girders on each 
side of the wall columns, the girders being carried by 
6-in. by 12-in. capping timbers. The 20-in. beams 
were clamped to the wall columns by clips U, 
Figs. 86 and 87, which engaged the flange of the 
wall columns, and hooks V which clipped on to the 
top flange of the longitudinal. 

On this stage, 70 men, working only between the 
hours of light traffic, from 2 a.m. to 6 a.m., trans- 
ferred the whole of the weight of the roof and walls 
of the subway to the low level longitudinal girders, 
in three months, in spite of a twenty-day delay due 
to a strike, and precautions necessary to protect the 
work from vandalism. 
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short sleepers carried by the bottom flanges of long | 
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wide by 10 ft. high, and 20 ft. to 80 ft. long were 
cut through the rock, under the subway and at 
right angles to it. These drifts were cut in a 
special sequence starting with two wide apart, and 
taking out the rock between in other drifts to a 
carefully defined programme. The rock was 
blasted with light charges, special care being taken 
not to damage the duct banks and drains, all of which 
remained uninjured. Each drift was timbered with 
three-post vertical bents, 4 ft. apart, the 12-in. by 
12-in. verticals being braced longitudinally at the 
top and bottom. This is indicated on the left of 
Fig. 83, the posts O, O, representing the middle 
verticals of the three-post bents. On each side of 
these rows of middle posts temporary continuous 
girders D, were placed. These were 32-in. deep 
of riveted plate construction, and were made up in 
20 ft. 5,000-Ib. sections. These were set on timber 
cribs, which were later changed to concrete blocks, 
spaced 20 ft. apart. 

The next stage was to build in each drift a roof 
form 4 ft. wide to fit the spaces between the three- 
post bents. This was set about 4 in. below the rough 
concrete bottom of the subway invert, and in this 
space pairs of 4-in. channels G, 24 in. apart, were 
arranged parallel with the girders D, D. The 
spaces between the channels were filled solid with 
hand-packed concrete. Under this slab S, and 
transverse to the girders D, and centred under the 
subway columns, 15-in. channels F, with their webs 
uppermost were carried on 12 in. by 12 in. posts P, 
in turn standing on other 15-in. channels laid across 
the girders D,D. Fig. 88 shows this part of the work, 
the superimposed letters corresponding with those 


of the drawing Fig. 83. When the cores of rock | 
As soon as the structure was shored, drifts 15 ft.| between the drifts had been carefully blasted and | ing and wedging was constantly under test and 











| removed, down to the bottoms of the girders D, )), 
| the entire weight of the 12,000 sq. ft. area of the 
subway was carried by these girders. 

Following this, cross-drifts were cut at a lower 
| level, 10 ft. wide, under the girders D, D, and carried 
| down to subgrade. These also were cut in a carefully 
| predetermined order, and in them 12-in. by 12-in. 

posts Q, were set and wedged up under the girders 
D. These posts then took up the whole of the 
superimposed load, carrying it to rock. The posts 
Q were all carefully located so as to be clear of 
|all positions of the permanent steelwork of the new 
structure. The total amount of rock excavated 
| was about 9,000 tons, all of which was broken into 
small pieces, loaded by hand into small wagons, and 
| hoisted in 1-yard buckets by four derricks at nearby 
| shafts, one of which may be seen in Fig. 76. 

As fast as excavation was carried down to sub- 
grade, the bents of the permanent steelwork were 
erected. These included columns and girders up to 
18 ft. long and 5 ft. deep, the maximum weights 
being about 3 tons. The total amount of steel- 
work thus handled was about 1,000 tons. All had 
to be lowered through small openings, and trans- 
ported sometimes as much as 200 ft. underground 
by crooked and roundabout ways with very small 
clearances. They were generally lifted by means of 
jacks and chain hoists, and transported on narrow 

| gauge tracks, skids and rollers, making erection 
difficult and slow, and of course costly. Fig. 78. 
Plate XXXIV, illustrates the erection of the per- 
manent steelwork, and gives an idea of the difficul- 
ties encountered in this part of the job. During the 
whole proceedings the work was minutely inspected 
by the contractor and his engineers, and the shor- 
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corner of the foundation, a 6 ft. by 8 ft. shaft, 40 ft. 
deep, in rock, to the new subgrade, and building in 
it a 4 ft. by 5 ft. concrete pier, 30 ft. high. A similar 
6 ft. by 10 ft. shaft was sunk at the south-west 
corner, 42 ft. deep, and in this was built a similar 
pier measuring 4 ft. by 7 ft. The tops of these 
piers were connected by a drift 4 ft. wide and 8 ft. 
eae SAGs high, in which was placed a solid web 32-in. girder, 
Ac anine seated on the piers. On this girder was built a 
| wall about 18 in. thick and 2 ft. high, wedged and 
| grouted to a bearing against the foundation of the 
|monument. The same procedure was followed a 
second time, another girder being set under the 
observation. Observation was also kept throughout | shaft, 75 ft. high, standing on a foundation 45 ft.| foundation about 8 ft. from the first, and the 
ot the Interborough structure above. by 45 ft. by 12 ft. thick. This originally stood | excavation under the monument completed, when 
As fast as each panel of the new subway structure | partly on sand and gravel, and partly on rock. | another pier was built and two steel columns set 
was completed, 24-in. brick walls of varying height, |The corner under which the subway was to pass/on it and jacked against the foundation, carrying 
were built on its roof and wedged against the under- | projected some 25 ft. beyond the neat line of the | with the girders previously mentioned an estimated 
side of the Interborough structure, providing | structure. To deal with this, two shafts were/load of 150 tons. After the erection of the per- 
ample support for the latter. Short screwjacks, | sunk just outside the limits of both the foundation | manent steelwork of the new subway under the 
2 in. and 3 in. in diameter, were inserted at intervals |and the neat line of the subway structure, and|monument, and its roof being completed, brick 
and eventually incorporated in the permanent | connected under the foundation by a 6 ft. by 6-ft. | walls were built on the latter and the weight of the 
structure. Subsequently I-beam grillages were|tunnel, the floor of which was 3 ft. below the | superimposed portion of the monument transferred 
connected to the new subway roof girders and short | subway foundation level. Mass concrete, 24 in.|to them by 2-in. screwjacks, the latter being left 
piers built on them under the Interborough columns. | thick, was laid in this, and 12-in. by 12-in. posts| in position after the final removal of the under- 
The shoring and girders employed in the Inter-| were set 5 ft. apart and wedged to bearing against | pinning piers and girders. The two views repro- 
borough subway itself were next removed, the|the foundation, after which the tunnel was filled | duced in Figs. 80 and 81, Plate XXXIV, show 
platform girders lifted out of their trenches, cut|in solid with rubble masonry and took part of the | parts of this work. Fig. 80 shows, in particular, 
off into 20-ft. lengths and carried away piece-|monument load. The overhanging part of the|one of the piers, marked X, and one of the 
meal, to prevent obstruction to traffic. The tracks | foundation block was then cut out to take two | girders, C, described above as having been placed 
in this subway were finally relaid on standard | 3-ft. plate girders, 35 ft. long, just above the roof | under the monument foundation as a preliminary 
sleepers and ballast on the old inverts, and all | level of the subway structure, and the ends of these | measure. 
accessory plant made good. Connections were made were supported on trestle bents standing on the | —— 
between the two subway stations. The concreting | subway floor. It was estimated that when wedged | ppopvcrion or Pia-Inon 1x CaNADA.—The pig-iron 
of the wall arches and invert of the new subway |up, these girders carried an overhanging load of | produced in Canada totalled 420,038 tons in 1931, as 
completed this very intricate and difficult piece of |160 tons. The masonry below the tops of the | compared with 747,178 tons in 1930, and 1,080,160 tons 
work, accomplished without accident or obstruc- | girders was then cut away, excavation completed, |" !9?%- 
tion to traffic on the Interborough subway, or injury |and after the subway walls and roof had been 
to its structure, and well within schedule time. | finished, masonry piers were built on the latter)  TH® pg ng or ry er oe rene on 
Fig. 79, Plate XXXIV, shows the excavation on and wedged under the monument foundation, the — - re - a of a ance she 
the south side of the Interborough structure at an | girders being released in the process. After their | 1930-1931 session. Institution Bronze Medals have 
early stage. The girder D runs under the subway removal, all spaces were filled with concrete. a a to St gh 4 ver Sateen 
structure ; the towers V, V, and girder E support! The monument stood in this way for some 20) ci. °r Medal to. Mr. F. E. Drury, for hie paper,“ The 
the roadway. years, partly on its own original foundation and | structural Engineer and his Vocational Training.” The 
When the Interborough subway was built, as will | partly standing on the Interborough structure. | Gold Medal, which accompanies the Dorman Long 
be seen from Fig. 77, it passed under one corner of | When the new subway was put in hand, special | Tr#velling Scholarship, has been awarded to the winner 
the foundation block of the Columbus Monument. | arrangements were necessary at this point. The | ob | ha Cehatniip Lar: SOM te. Se SS See wake 
Thi 1 “ : co tal the Silver and Bronze Medals have been gained by Mr. 
This monument weighs 724 tons and has a 4-ft.! first task consisted in sinking, at the north-west D. A. Godfrey and Mr. J. B. G. Martin, respectively. 
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LITERATURE. 


——— 
Quartz Resonators and Oscillators. By 
M.Sc. London: H.M. Stationery 
Ta, 6d, net.) 
Tuts volume comprises an industrious summary of 
the main aspects of the work which has been 
carried out in connection with piezo-electric quartz 
resonators and oscillators, dealing more particularly 
with the practical applications of the piezo-electric 
properties of quartz to wireless telegraphy and 
telephony, television and frequency standardisation. 
So much has been done in this fascinating field of 
physical science during recent years, and so exten- 
sive and scattered is the literature devoted to it, 
that this monograph is a valuable and timely 
contribution to a profoundly difficult and important 
problem, and should prove extremely useful in 
presenting a clear outline of the points at issue. 
The volume bears evidence of ripe judgment, of 
very exhaustive inquiries into the subject, and 
summarises, in a very able manner, the findings of 
modern research. The author writes with grace and 
ease on a subject which is largely in a state of flux, 
and he has performed a real service to all interested 
in piezo-electric phenomena by presenting, in an 
attractive style, such a well planned and authorita- 
tive book, which is a model of concise, moderate and 
intelligent statement, the whole forming an ex- 
tremely valuable survey of the knowledge available 
upon a rapidly developing subject. 


P, VicourEvx, 
Office. [Price 


Quartz resonators, being of absolute permanence 
and stability, exhibit positive and sharp definition 
on the oscillatory circuit and the inherent periodicity 
can be determined with accuracy. They are applied 
for sustaining oscillations in a valve circuit, the 
frequency of such oscillations being largely de- 
pendent on the constant resonance frequency of the 
quartz. When a valve circuit and crystalline 
resonator are associated in such a way that self- 
contained oscillations occur, the frequency of which 
is controlled by the resonator, the complete circuit 
is termed a quartz oscillator, an appliance which is 
now extensively used in radio work as a means of 
calibrating wave meters, and for controlling the 
frequency of wireless transmitting stations, having 
very largely replaced the former master oscillator. 
Although other types of circuits have found appli- 
cation in studying resonators, quartz oscillators 
have become of the highest practical importance in 
this field of applied science. They are superior to 
forks of elinvar steel and standard electrical circuits 
which comprise inductances associated with capaci- 
ties, as quartz resonators are more compact and 
onstant, and of lower temperature coefficient. 
They are used by the U.S. Bureau of Standards 
und by the British National Physical Laboratory 
for the purpose of international comparisons. In 
the course of the years 1926 and 1927, the U.S. 
Bureau of Standards circulated two quartz oscil- 
lators in opposite directions through Germany, 
Italy, France and England for comparison between 
the frequency standards in use at the various 
laboratories in Europe and America. The results 
cannot be said to have been satisfactory, because 
the divergences between the Bureau of Standards 
values and the other values were, in many cases, 
ureater than four parts in 10,000, a figure certainly 
in excess of the divergences between the various 
national frequency standards. These comparisons 
clearly indicated that the measurements on any 
quartz apparatus for international comparison of 
frequencies should be made at the same tempera- 
ture throughout. Quartz resonators and oscillators 
have been used for the measurements of currents 
of the order of 10- to 10-" ampere, and for the 
determination of the velocity of propagation of 
longitudinal vibrations at high frequencies in gases, 
while piezo-electric oscillographs have been applied 
for submarine signalling and the detection of sub- 
marine obstacles. Suggestions have been made for 
the application of quartz resonators to the measure- 
ment of the velocity of light, to the production of a 
time base on a moving film, to the telegraphic trans- 
mission of pictures, to the photophone and to the | 
modulation of light for telephotography and tele- | 
vision. Quartz resonators and oscillators have great 


possibilities, and are capable of extensive develop- | tion, the vessel will not lie to the angle of the wave | 


ment and wide application as frequency controllers, 
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| The outstanding problems which are at the present 
| time engaging the attention of radio engineers are 
the improvement of frequency standards, the 
maintenance of a constant frequency and the 
development of devices for controlling precision 
low-frequency oscillations. The application of 
quartz resonators and oscillators at wireless trans- 
mitting stations in conjunction with local heterodyne 
frequencies still awaits development, and may result 
in the production of a frequency difference of 
extreme constancy. 

In the early chapters of this volume, the author 
outlines the physical and piezo-electrical properties 
of quartz and the applications of the static piezo- 
electric effect. In a section dealing with the piezo- 
electric resonator, an excellent summary is given 
of Cady’s early investigations of the reactions 
produced by quartz resonators on tuned circuits ; 
of Glebe and Scheibe’s work on luminous resonators 
under various modes of vibrations and the results 
of the work of Dr. Dye—under whose direction 
this volume was prepared—on the temperature 
coefficient of frequency of quartz resonators. The 
final chapter deals with the internal structure of 
quartz, summaries being given of the results of the 
brilliant researches of the Brothers Curie, Lord 
Kelvin and Sir William Bragg on piezo-electric 
phenomena and the study of the internal structure 
of quartz based on X-ray crystallographic analysis. 
This volume deals with the subject practically, 
concisely and thoroughly, and should stimulate 
investigations into the possible development of a 
most interesting, but hitherto only partially- 
explored field of physical science. A study of 
the volume will enable the experimenter to visualise 
and enlarge his horizon and assist him to gain a 
new vantage ground. The Radio Research Board 
deserve a word of praise for their enterprise in 
adding a contribution to technical literature which 
was hitherto lacking, and for the excellent manner 
in which the volume has been produced. 


By T. W. CHat- 


The Automatic Stabilisation of Ships. 
Chapman and 


mERS, B.Se., M.1.Mech.E. London: 

Hall, Limited. [Price 10s. 6d. net.] 
Tus an excellent book. The author knows 
his subject, and has stated his views clearly ir 
as simple a manner as the subject permits. The 
historical part of much interest. As Mr. 


is 


1s 


Chalmers points out, while the British were the | 


pioneers in mechanical stabilisers, they have now 
entirely abandoned them, and all present activities 
are in the hands of Germany and France and the 
United States. As long 1881 the British 
Government installed an anti-rolling tank in H.M.S. 
Inflexible and, while it did reduce rolling, it was 
found necessary to remove it on account of the dis- 
tressing effect which the noise of the loose water had 
on the personnel. The only British vessel now 
fitted with any such appliance is the Aquitania, 
but instead of working her anti-rolling tank as a 
stabiliser, it is used exclusively as an oil fuel tank. 
Many systems have been tried, but the one now 
mostly employed is the Frahm anti-rolling tank, 
which has been adopted for over a million tons of 
shipping, mostly German. The gyro-stabiliser is 
next in popularity, and Mr. Chalmers contends 
that it is possible to obtain complete stabilisation 


oO as 


with this apparatus. 

The reader will no doubt draw his own conclusions 
from the information given. The gyroscope can 
be very useful in small vessels where the change of 
conditions is not great, but success is dependent 
upon the G.M. of the vessel and her radius of gyra- 
tion. In large vessels the change of the former is 
in many cases very great and this, no doubt, has 
not been helpful in many instances. In one of his 
chapters the author discusses the effects of rolling 
and pitching on the structural strength of the 
vessel, and suggests that the effect of the former 
more severe. He also attempts to refute the 


Is 


idea that control by stabilisation does not increase 


the structural stresses. Many will disagree from 
these views, for it is seldom that one learns of 
damages from transverse racking, whereas damage 
to the longitudinal structure is an everyday occur- 
rence. Mr. Chalmers indicates that with stabilisa- 


upon which she is poised. Surely this means that 
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| there would be an excess of buoyancy on one side 
| and a deficiency on the other, and these might set 
| up severe racking stresses. 
| In the first chapter instances are given of inertia 
| effects, and their resistance to inclination in waves. 
| Inertia alone is not a criterion of stability, and it 
| would have been more correct if the matter had 
| been expressed in terms of metacentric heights. 
| The author indicates that, in his view, rolling is more 
| trying to passengers than pitching, and here again 
he may find himself at variance with other 
| authorities. Eminent medical authorities have stated 
| that sea-sickness is an affection of the brain and 
sight and not of the stomach. Our own opinion is 
| that the effect of pitching movement is considerably 
| worse than that of rolling. This may be one of the 
| reasons why British shipowners have not adopted 
| stabilisers. Another reason is that of the expense 
| involved for a doubtful result. There is no doubt, 
| however, that anti-rolling installations may be of 
| use in the lighter types of warships. A new type 
of anti-rolling tank has been patented since the 
publication of this work. It is of German origin, 
and the principle employed is to pump water to 
the high side of the vessel during each half period. 
The book contains many useful diagrams and any- 
| one who is interested in the mathematics of the 
| subject should obtain a copy. 


The Elements of Machine Design. By Witrrip CoLLiys, 
B.Se., A.C.G.I., Oxford University Press. London : 
Humphrey Milford. [Price 12s. 6d. net.] 

| Mr. CoLLrns sets out with the expressly stated object 
| of indicating to engineering students the scope and 
| limitations of the elementary principles of science, 
| applied with due regard to workshop experience 
| to the design of machine parts. This intention he 
| has admirably fulfilled. The book, which is for use 
| by students, is an excellent compilation and though 
| not strikingly original in matter, includes none the 
| less many desirable features. 

The first four chapters deal with materials, pro- 
| cesses, formule, &c. Attention is directed in this 
section to such matters as resistance to and protec- 
| tion from corrosion—a matter which cannot be 
stressed too soon—and many useful notes for the 
general reader on materials are included. 

Workshop processes are excellently described in 
some detail. It is a debatable point whether this is 
necessary where students are serving or have served 
the indispensable apprenticeship which every engi- 
neer must undergo. A knowledge of the principles 
of mechanism and of elementary theory of elasticity 
is assumed. It is probably for this reason that the 
author quotes formule without proof, and rather 
skimps the theory of wheel teeth. It would mate- 
rially add to the value of the work from a genuine 
student’s point of view, therefore, if references 
had been given to books, papers read before societies, 
&e., dealing more fully with such matters. The 
book concludes with some very useful examples in 
design. 


FIRE PROTECTION OF OIL AND 
PETROL STORAGE TANKS. 


THE means generally adopted for extinguishing fires 
in mineral oil and petrol storage depots is the applica- 
tion to the surface of the oil or petrol of a foaming 
substance containing carbon dioxide. In point of 
fact, this is, so far, the only means available for 
extinguishing such fires, as in these circumstances the 
usual type of water fire-pump would prove useless. 
Foam of a suitable nature for the purpose required 
is obtained by mixing in water, saturated solutions of 
bicarbonate of soda and aluminium sulphate with a 
stabiliser; the latter may be of various substances, 
such as saponin glue, liquorice powder, or quassia bark. 
The solutions when mixed produce foam in a bulk of 
approximately ten times their original volume, and of 
a nature to flow readily over the burning surface, while 
they are sufficiently substantial enough to withstand 
rapid disintegration. Foam to an even thickness of 6 in. 
over the burning material is sufficient for fire extinction. 

In ENGINEERING, vol. cxxiii, page 763 (1927), we 
gave an illustrated description of a foam apparatus 
constructed by Messrs. Merryweather and Sons, 
Limited, Greenwich, and supplied to the order of the 
Asiatic Petroleum Company, for the protection of this 
company’s storage depot in Auckland, New Zealand. 
Since this apparatus was supplied, Messrs. Merryweather 
have made improvements in the design of several 
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Fie. 3. Portaste Foam-Propuctna MACHINE. 


components, as well as in the operation of the plant,|each solution, and the consequent maintenance of a 
and we illustrate above the latest type of foam-produc- | definite quality of foam. The first feature overcomes 
ing machine supplied by Messrs. Merryweather to the | the numerous objections to the making and storing 
Asiatic Petroleum Company for the protection of their | of large quantities of solutions and the maintenance of 
depots in Hong Kong. such solutions in an efficient condition for long periods. 

One of the essential features of this apparatus is the | The second feature provides for the formation of the 
simultaneous production of two separate foam solu- | foam as close as possible to the point where it is to 
tions, using for this the local water supply and chemical | be applied, thus avoiding the well-known objections 
powders stored in a dry state. A second essential! to and difficulties of conveying foam in large quan- 
feature is the delivery of separate solutions through | tities and at high velocities through pipes or hose. 
Suitable pipe lines to the points of application, while| The third feature distinguishes this apparatus from 
& third is the establishment of a definite proportion | the non-positive types of foam-producing machines 
between the amount of powder and water forming | in which variations may occur in the relative quantities 





Fie. 2. Foam Spray. 


| of powder and water, with resulting variations in the 
consistency of the foam produced. 
The solution tanks and their accessories forming part 
of the apparatus are constructed and finished with a 
view to ensure their permanent resistance to the action 
of the chemical solutions. The inside of the soda tank 
is zinc galvanised, and the alum tank is lined with stout 
sheet lead. Each tank carries a vertical cylindrical 
powder hopper, as shown in Fig. 1, at the base of 
which is a mechanically-driven rotary powder-feed 
device. The feeders for both powders are geared to 
the pump, thus ensuring a definite relation between 
the solutions and the powders. Suitable levels for the 
liquid solutions are maintained in the tanks by float- 
controlled valves, made to suit the pressure of the 
water supply. Iflarge fluctuations in the water supply 
ressure are to be expected, reducing valves can be 
tted, so as to maintain a constant pressure on the 
inlet valves. The powder hoppers over the tanks have 
a capacity sufficient for several minutes’ supply and 
can be readily replenished. The tank floats are con- 
nected to the engine-control gear in such a manner that 
if the liquid level falls in either tank, owing to a reduc- 
tion in the water supply below full pumping capacity, 
the output is automatically reduced to suit the peat be 
of water, and vice versa. 

The supply from each tank is taken to one of the firm’s 
Hatfield pumps having three single-acting barrels, two 
of which deal with the soda solution and one with 
the alum solution; the solutions are supplied by the 
pump through two lines of piping to the single de- 
livery point. The pump is driven by a 35-h.p., four- 
cylinder petrol engine, through a silent-chain speed- 
reducing gear, the same engine being utilised for ope- 
rating the mixing and agitating mechanisms in the 
two tanks. The engine, pump and driving chain can 
be clearly seen in Fig. 1. Additional suction and 
delivery connections are provided to enable the pump 
to be used for pumping water from any other source 
of supply, and it can also be used for throwing water- 
jets for dealing with ordinary fires. At a demonstration 
to test the capacity of the apparatus, a large temporary 
tank was employed, into which the foam was deliveréd 
through a 6-in. diameter pipe at the rate of approxi- 
mately 1,000 gallons per minute. Fig. 2 shows the 
stream of foam issuing from the single delivery pipe 
and spreading over the tank surface. 

A portable machine constructed generally on the 
same principles is illustrated in Fig. 3. This is designed 
for towing by a motor car or lorry, or a fire-engine of 
the usual type, for dealing with fires caused by accidents 
to vehicles transporting fuel oil, petrol, and liquids 
of alike nature. The supply of water for this portable 
machine is taken from street hydrants through hose 
carried on the machine itself, a separate length of twin 
rubber hose being carried on a reel for distributing the 
foam. Ingredients for generating foam are trans- 
ported in sealed tins. 








MicuicAN COLLEGE oF MINING AND TECHNOLOGY.— 
We have received from the authorities of the Michigan 
College of Mining and Technology, Houghton, Michigan, 
U.S.A., a Bulletin containing particulars of the courses 
available at the College during the 1932-33 session. 
Courses of instruction leading to degrees in chemical 
engineering,- chemistry, civil engineering, electrical 
engineering, geology, mechanical engineering, metallurgi- 
eal engineering, and mining engineering are provided. 
The Bulletin also contains particulars of scholarships 
tenable at the College. 
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THE INTERNATIONAL ASSOCIATION ference of delegates, since circumstances had not made 


FOR TESTING MATERIALS.* 
By Dr. W. Rosennary, F.R.S. 


Tue International Association for Testing Materials 
originated about 1885, and such well-known names in 
connection with the testing of materials as Bauschinger 
and Tetjmayer are associated with its foundation and 
its early work. In its later development it received 
widespread support, and its congresses were attended 
by many of the leading engineers and metallurgists of 
the time, among whom our own veteran, Professor 
W. C. Unwin, the late Professor H. M. Howe, of 
America, and the late Professor Martens, of Germany, 
— be mentioned. The Association grew in members 
and importance. My own connection with it dates 
back to the Congress of Copenhagen, in 1909, and 
became more active at the Congress of New York in 
1912. At the latter congress, this country was repre- 
sented by a delegation of twelve, including Professor 
Unwin, Sir Archibald Denny, the late Leslie Robertson, 
the late Bertram Blount and others, including myself. 
At the Congress of New York, however, we found our- 
selves faced with somewhat serious difficulties. At 
that time, the International Association, in addition 
to discussing many subjects of purely technical and 
scientific interest, also endeavoured to deal with the 
difficult and thorny question of international standard 
specifications. This attempt, unfortunately, led to 
serious trouble and might, if the Association had con- 
tinued its work under the old conditions, have led to 
its ultimate disruption. As soon as international 
standard specifications are touched, the question to be 
discussed ceases to be entirely technical or scientific, 
and the industrial and business interests of various 
countries become involved. Now I do not, personally, 
consider that it is either impossible or undesirable to 
arrive at international standard specifications, at all 
events for certain materials, but the experience gained 
in 1912, and even before that time, has firmly con- 
vinced me, and several of my colleagues who were 
connected with the Association at that time, that it is 
a highly dangerous and undesirable thing to deal with 
matters of this kind at international congresses such 
as those of the International Association for Testing 
Materials. Membership of such congresses is neces- 
sarily open to a very wide range of those interested in 
materials of engineering, and geographical conditions 
generally result in a preponderant membership of those 
resident in the country where any such congress takes 
place. Further, where commercial interests of any 
considerable magnitude are involved, a country 
strongly concerned may easily take steps to secure 
the presence of a large number of their own nationals 
or their supporters. Even if such factors could be 
eliminated, it remains true that an _ international 
congress, constituted in the somewhat haphazard 
fashion which is almost unavoidable in a gathering of 
that kind, is not the right body to come to decisions 
in regard to international standard specifications, or 
indeed, in regard to any other matter. The fact is 
that decisions of such a congress, if they are taken at 
all, can only be taken by a majority vote, and unless 
the persons voting are definitely selected as repre- 
senting the various interests concerned, a numerical 
vote can, and should, have little weight. For these 
reasons, I have used such influence as [ possess in the 
reorganisation of the International Association for 
Testing Materials which has taken place since the 
war, to eliminate not only all questions of international 
standard specifications from the scope of its work, but 
also to avoid the taking of resolutions or decisions on 
technical matters in a congress of miscellaneous com- 
position. 

Whether or not the dissensions arising from dis- 
cussions of international specifications would have 
resulted in the disruption of the Association soon after 
1912 can never be known, since the intervention of the 
war brought the activities of the International Associa- 
tion to a complete standstill. In fact, it may be said 
to have ceased to exist after 1914. No efforts were 
made to revive it until, in 1927, a number of those 
interested in the testing of materials both in Holland 
and Switzerland combined to organise an international 
congress on the subject which was held in Amsterdam 
in September of that year. 

The Congress which took place on that occasion 
was highly successful, and a large number of valuable 
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it possible to send officially-appointed delegates from 
this country. None the less, we felt obliged to press 
upon the meeting at Amsterdam certain views which 
had been strongly expressed at a meeting held in 
London during the summer, at the invitation of the 
British Engineering Standards Association. Most of 
the delegates at Amsterdam desired simply to revive 
the old International Association for Testing Materials. 
This step, I felt obliged to oppose, on the grounds that 
the old organisation was much too elaborate and 
cumbersome, and that to carry it on under the condi- 
tions then existing—which were not yet so difficult as 
they are to-day—would involve an expenditure of 
more time and money than could be spared for the 

; further, the dangers which had arisen from 
the fact that the Association had attempted to deal 
with international specifications led me to urge strongly 
that all questions of specifications should be excluded 
from the scope of the work of the new association. 
My view found support from the delegates of a number 
of other countries, and ultimately a very simple con- 
stitution was drawn up and accepted for the “ New 
International Association for Testing Materials.” The 
word “new’’ was intentionally added to the title in 
order to mark the fact that the organisation and 
objects of the Association in its revived form differed 
appreciably from those of its predecessor. At the 
present time, five years later, the Association has held 
another Congress for which considerable success may 
again be claimed. The retention of the word “ new” 
in its tithe now seems unnecessary and undesirable, 
and at the last meeting of the Permanent Committee 
of the Association, held in Vienna in March, it was 
unanimously agreed to drop the word from the title. 
The Association thus resumes its old name, but does 
not return either to its old organisation or to its old 
policy. 

In broad outline, the organisation of the International 
Association for Testing Materials, as it exists to-day, 
is based upon the fact that in the majority of countries 
which adhere to the Association, there are strong 
national societies for testing materials. Accordingly, 
membership of these national societies for testing 
materials constitutes the only qualification for member- 
ship of the International Association, but in view of 
the fact that there are some countries, including our 
own, where no national societies exist, membership of 
any recognised scientific or technical society or institu- 
tion is also accepted as a satisfactory qualification. 
The International Association is governed by a Per- 
manent Committee consisting of one delegate from 
each particpating country, of a President, Vice- 
Presidents, and a General Secretary. The delegates are 
appointed usually by the national societies for testing 
materials. In our own country, where no such society 
exists, a British Committee consisting, in the first place, 
of representatives of a number of societies and institu- 
tions interested in the testing of materials has been 
formed and now the Committee is being strengthened 
by the addition of a certain number of elected members 
representative of the British membership of the Inter- 
national Association. This Committee has been good 
enough to nominate me as Delegate to the Permanent 
Committee of the International Association, and that 
body, in turn, during the period including the first 
congress, appointed me to be President of Section A 
dealing with metals, and as such I had the privilege of 
presiding over the sessions of that Section at the 
Congress at Zurich, At that Congress, the Inter- 
national Association did me the very great honour 
of electing me as President of the Association, and as 
such I hope to have the pleasure of presiding over the 
Congress which is to be held in London in 1935. Mean- 
while, however, a large amount of work remains to be 
done in order to secure the future of the International 
Association and to make it possible for that body to 
carry out the important aims which lie before it. In 
this country, in particular, it is important to secure 
a large body of membership. It is important not 
only because of the financial support which is urgently 
required, but because it is only a large and active 
membership in this country which could justify the 
prominent part which your representatives have played 
in shaping the organisation of the international body. 

I do not propose to give here the names of all the 
present delegates to the Permanent Committee, but 
will mention those of the Past-President, M. Mesnager, 
of Paris, who was the first president of the “ new” 





papers were presented and interesting discussions took 
place. This Congress, however, had been held as the 
result of the organising labours of two groups of 
individuals, amo whom Mr. Van der Wallen and 
Mr. Tjaden, of Holland, and Professor Ros, of Zurich, 
deserve special mention for the time, trouble and | 
energy which they devoted to the task. At Amster- 
dam, there was a small British representation, and 
Sir Henry Fowler and I were invited to attend a con- 
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Association, and of the Secretary-General, Professor 
M. Ros, of Zurich ; the four groups into which it has 
been found necessary to divide the work of the Associa- 
tion, particularly in connection with its congresses, are 
presided over for the present period, including the 
Congress of 1935, as follows :— 


Group A.—Metals—Professor C. A. 
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Group C.——Organic Materials — Dr. 
Barta Prague. 
Group D.—Questions of General Im- 
portance—Dr. G. K. 
Burgess .... Washington. 


These four Group presidents, together with the Presi 
dent of the Association and their immediate prede- 
cessors as presidents of the groups—namely, Dr. W. 
Rosenhain, Professor Roos-af-Hjelmsxter, Professor 
M. Ros, and Dr. P. Goerens—constitute an Executive 
Sub-Committee. This Permanent Committee is 
intended to meet not less than twice per year, although 
it has not hitherto proved necessary to hold quite so 
many meetings. These meetings are held successively 
in the capitals or other important cities of the principal 
countries concerned in the association. The last 
meeting was held, as already mentioned, in Vienna, 
and it is expected that the next meeting may be held 
in an Italian city. 

The principal activity of the International Associa- 
tion is to hold periodic congresses where reports may 
be presented and discussed dealing with the most 
important questions related to the testing of materials. 
This definition, however, is to be interpreted in the 
widest possible sense. Since the testing of materials 
must necessarily depend upon our knowledge of them, 
all questions connected with research on materiais 
are regarded as coming well within the scope of the 
association. This very wide interpretation has been 
unanimously adopted by all those concerned with the 
control of the international body and is, in my opinion, 
highly desirable. It has often happened that results 
of investigations which to-day appear to be highly 
abstruse become applicable to-morrow to some impor- 
tant method of testing. On the other hand, the wide 
field thus opened by the work of the Association 
necessitates a considerable measure of selection when 
the subjects to be discussed at a given congress have 
to be considered. At some of the earlier congresses, 
and even at that held at Amsterdam, the number of 
subjects touched upon by the large number of reports 
and papers presented was very great indeed—aso great 
that the efforts of the Association and of the Congress 
appeared to be scattered and dissipated. There was, 
for example, little or no time for the discussion of 
individual papers owing to the pressure arising from 
the incidence of so many subjects. I therefore made 
the suggestion, and it was adopted by the Permanent 
Committee of the Congress at Zurich, that only a small 
number of subjects should be selected for discussion 
and that ample time should be given to each of these. 
The selection of such a small number of subjects 
presented very great difficulties, and the Permanent 
Committee invited suggestions from each of the 
adherent countries. The number of suggestions 
received was exceedingly large, and a first selection 
was made some two years prior to the Congress. On all 
of these, preliminary reports were invited from the 
contributing countries, and as a result a large number 
of preliminary or interim a of a highly interesting 
nature were received. though it was originally 
intended that these should be used for the guidance of 
the Permanent Committee only in selecting the subjects 
of greatest interest, it was found that the reports 
themselves were of such value that it seemed a pity 
to make no other use of them. It was therefore 
decided to issue them in a set of four volumes, which 
were called The First Communications of the New 
International Association for Testing Materials. The 
Permanent Committee, further, took the rather serious 
step of offering these to the members of the Inter 
national Association free of charge. In doing this the) 
incurred heavy expenditure which could not be borne 
from the small subscriptions demanded from members, 
but it was hoped that the propaganda value of this 
distribution of four interesting and important volume: 
would counterbalance the outlay. Unfortunately, the 
serious economic condition of the world, which had 
not been anticipated at that time, has made it difficult 
to secure the expected return by way of increased 
membership, and the Permanent Committee are still 
faced with the task of finding funds to cover the outlay 
which they had, in this manner, incurred. 

On the basis of the preliminary reports, the Perma 
nent Committee, and especially the presidents of the 
four groups, made a selection of five subjects for each 
group, to the discussion of each of which 4 whole 
session of a group could be devoted. In designating 
these five subjects, however, it was found impossible 
to use anything but very wide definitions. To take 
Group A as an example, the subjects selected were :-— 

(1) Cast-Iron. 

(2) Strength of Metals at High Temperatures. 

(3) Fatigue. 

(4) Notched-bar Impact Test. 

(5) Progress of Metallography. 

It will be seen that each of these covers a wide field. 
but, none the less, the presentation and discussion o! 
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reports gathered under those headings proved highly 
successful, so that it is very likely that the same system 
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of selecting a small number of fields for discussion will 
again be adopted for the Congress of London in 1935. 

I need not detain you with any detailed account of 
the proceedings of the Congress at Zurich. Fortu- 
nately, the British representation on that occasion 
was markedly better than at Amsterdam, and although 
it was not as numerous as might have been wished 
in the interests of this country, those members who 
were present took an active part in the work of the 
Congress, and made it clear to the world that British 
technology is well in the forefront of technical advances 
in relation to the study and testing of materials. This 
is @ matter of considerable importance, far beyond its 
effect upon the International Association itself. I 
have no doubt, as a result of contact with technical 
and industrial quarters on the Continent and in this 
country, that failure to be represented and to take an 
adequate part in the work of such a Congress is a serious 
disadvantage to any country. To show that we are 
actively engaged in the study of materials and on their 
testing and that we have contributed very materially 
to modern advances in these subjects constitutes 
important propaganda for our engineering products 
throughout the world. If a country is silent on these 
matters it is not unnatural to assume that it has nothing 
to tell and that its activities have fallen behind those 
of others. In actual fact, if the work done in this 
country can be adequately presented on such occasions 
it gives rise to favourable comparison with the work 
done in any other country, and it would be a pity if 
our industry lost the propaganda value which could 
be obtained in this way. 

I have heard it said in all seriousness that represen- 
tation adequate both in quality and quantity at these 
international congresses is of far greater industrial 
importance than, for example, adequate representation 
at an international exhibition. For it must be remem- 
bered that reports and contributions made at an 
international gathering such as the congresses of this 
association not only reach a very wide circle, including 
many of the leading technologists of the world, but 
are also subjected to close scrutiny, discussion and 
criticism, and if our workers can hold their own under 
those conditions they acquire a reputation which is 
reflected upon the industrial products of this country. 
| am happy to say that the importance, both from the 
scientific and technical points of view and from the 
industrial point of view, of the International Associa- 
tion has been recognised by His Majesty’s Government 
in this country. For the congress at Zurich they 
appointed Sir Henry Fowler and myself as official 
delegates, and we were able to express to the first 
general meeting of the Congress the friendly interest 
of our Government in the work of the association. 

I do not propose to go into fuller detail in regard 
to the organisation and work of the International 
Association for Testing Materials, but rather to devote 
a short time to a discussion of the objects of that work 
and its usefulness, although I have already dealt 
with one aspect of the latter. There is a feeling in some 
quarters, especially on the Continent, that an Inter- 
national Congress which does not arrive at definite 
decisions and which does not “ solve ” the outstanding 
problems which it discusses has achieved nothing. 
With that view I cannot at all agree. For reasons 
which I have already suggested, the taking of formal 
decisions by a gathering of the nature of an International 
Congress whose membership is not strictly limited to 
definitely appointed delegates would be worse than 
useless. The decisions which can be described as being 
that of an “International Congress” would be 
expected to carry very considerable weight throughout 
the technical and industrial world and yet, if they were 
merely the results of votes taken at any particular 
gathering of this kind their value might be very slight, 
since everything would depend upon the actual indivi- 
duals who happened to be present on that occasion, 
with no guarantee of their competence. It may, in 
fact, be urged that “decisions” on any scientific or 
technical matter are impossible so far as the work of 
any gathering of men is concerned. Where we have 
to deal with scientific or technical facts it will generally 
be found that only by the gradual lapse of time can 
we sift that which is sound and accurate from that which 
‘8 mistaken or misleading. The fact that a greater 
or smaller number of technologists accept one view 
or another cannot, in reality, guarantee its soundness. 
The process of arriving at a knowledge and under- 
standing of truth in these matters, however can be, 
and is, very much facilitated and accelerated by thor- 
ough discussions, and more particularly by the freest 
international discussion. It is, of course, obvious that 
the laws of nature and the problems which we have to 
overcome by their correct application are identical 
throughout the world, but since our knowledge is 
incomplete and our methods of reasoning are often at 
fault, our recognition of the laws of nature and our 
Ways of applying them differ not only among indivi- 
duals but as between one nation and another. Differ- 
ences between individuals are natural and unavoidable, 
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however, on a somewhat different footing. They arise 
from a variety of causes among which a differing 
experience provided by widely differing conditions 
no doubt plays an important part. I am, however, 
inclined to attach the greatest importance to the 
influence of individual leaders of thought in different 
countries whose work and ideas impress themselves 
upon those brought into personal contact with them. 
The result is that in some cases very different views 
are prevalent in one country as compared with another. 
It is of the utmost benefit to all concerned that these 
differing views should be brought into contact by 
personal discussion. It frequently happens that 
views which are almost disregarded when they are read 
in print become striking and impressive when personally 
presented and illustrated, and it has been my experience 
in a number of such discussions to find that where wide 
divergences of opinion appear to exist at the outset, 
these'become smoothed away and mutual understanding, 
if not complete mutual agreement, is ultimately reached. 
In other cases, on the contrary, views which were 
regarded as firmly established in one country were 
found to be in need of further investigation in the 
light of divergent opinions brought forward by others. 
The fact is that, at the present time, a very large amount 
of investigation is being devoted to the study of 
materials, and those who realise how greatourignorance 
still is in many directions cannot but feel that this is 
highly desirable and important. We may take, for 
example, the recent work on corrosion fatigue of metals 
which is being carried out in America, whereas this 
subject has received practically no attention in many 
parts of Europe or, as another example, we may take 
the new work on micro-chemistry which has made 
great advances in recent years in Austria and Germany, 
but which does not appear to have received much 
attention in this country and in America. Advances 
of this kind can be brought under the notice of those 
working in other parts of the world by no better 
means than discussion at an international co) 

and it is, after all, only when such advances have Gian 
consolidated by co-operation and confirmation in other 
countries that they achieve their proper degree of 
importance. 

Personally, therefore, I would regard as the principal 
and most important work of the International Associa- 
tion for Testing Materials the promotion of discussion 
and interchange of ideas and the provisions of occasions 
for personal contact between the workers in different 
countries, since these things do so much to stimulate 
progress and mutual understanding. There are, 
however, concrete results which can be, and have been, 
achieved. While it is, 1 am glad to say, now fully 
recognised that the International Association for 
Testing Materials shail not deal with international 
standardisation of specifications, it is also recognised 
that it is its function to deal with the problems of 
standardising methods of testing. This is, it will be 
seen on consideration, a problem clearly distinct from 
that of specifications. It is purely a technical problem 
and deals with factors which are identical all over the 
world. Furthermore, international standardisation 
of methods of testing carries with it important advan- 
tages, whereas I have yet to hear of any disadvantages 
or dangers which could be associated with it. One such 
question in particular, was the subject of a large 
amount of discussion at the Congress of Zurich. This 
was the problem of arriving at an international standard 
test piece for the notched-bar impact test. That 
problem has not yet been solved, but I do not think it 
is claiming too much to say that it has been materially 
advanced by the discussion which took place at 
Zurich, and we hope that the steps which have since 
been taken will carry it still further. No attempt was 
made to arrive at a decision on this question by a vote 
taken at Zurich, nor, indeed, would such a vote have 
had any practical value. On the other hand, acting 
according to the procedure laid down by the Permanent 
Committee, the President of Group A, assisted by a 
group of experts selected from those who had taken part 
in the discussion, drew up a summary of the discussion 
which had taken place. is summary, which has now 
been circulated to the standardising authorities of all 
the interested countries, states the present position of 
the problem and makes certain suggestions which, if it 
is found possible to adopt them, should ultimately 
lead to the evolution an international standard 
test piece. It has been thought, however, that the 
matter could be carried still further by the International 
Association and for that reason at the meeting of the 
Permanent Committee held last month, an International 
Commission was appointed to deal with the subject of 
the notched-bar impact test, Professor Mesnager, of 
Paris, being invited to act as chairman. This is one 
of a number of international commissions which have 
been appointed for the purpose of carrying on inter- 
national discussion and collaboration on a few selected 
subjects during the period which elapses between one 
congress and the next. In order to secure for each 
nation the possibility of expressing its views before 
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been decided that each country shall have the right 
to nominate one member of each commission. The 
somewhat large body thus created could hardly be 
expected to carry out such work and the President of 
each commission is, therefore, empowered to appoint a 
small working committee with not less than three or 
more than five members who will carry on the work. 
The fundamental work of the whole commission, 
however, is to consider and, if necessary, to revise or 
amend any recommendations which the working com- 
mittee may make, so that representatives of every 
nation will have an opportunity of considering and 
expressing their own opinion on any suggestions which 
the working committee may make. Only when this 
has been done will any such recommendations come 
before the Permanent Committee of the International 
Association, which will then have to decide whether 
the recommendations are suitable for publication as 
recommendations of a Commission of the International 
Association. With these safeguards, it is hoped that 
nothing will be put forward as an international recom- 
mendation until it has received the consideration and, 
it is hoped, the unanimous approval of all those inter- 
ested. I may add that since it will rarely be necessary 
for the Commissions to meet except on the occasion of 
Congresses, very little expense or loss of time will be 
incurred by joining these Commissions, and in that 
way one of the serious disadvantages attached to the 
older organisation, with its numerous committees which 
held frequent meetings, will be avoided. While the 
example which I have quoted of a Commission to deal 
with the notched-bar impact test definitely relates to 
a question of the international standardisation of a 
method of testing, it should be pointed out that a 
similar objective is not necessarily pursued by all the 
Commissions which have been appointed, but that in 
some cases their object is merely to collate information 
and perhaps to stimulate research on specific subjects. 

In conclusion, I would appeal to all those interested 
in or concerned with the testing or study of materials 
to give their support to the International Association. | 
have already mentioned the importance which attaches 
to adequate participation in the work of the Associa- 
tion at these Congresses. This also applies to our 
activities in regard to the Permanent Committee and 
the various committees which have been appointed. 
If we desire to maintain the weight and influence which 
we hold at present on these bodies, it is essential that 
we should have, in Great Britain, a strong body of 
members both corporate and individual. This is very 
important both from the scientific and technical points 
of view and from the industrial point of view also. 
As I have already pointed out, financial support which 
is derived from an extensive membership, is highly 
important both to the British Committee and to the 
International Association itself. The other kind of 
support which is derived from a keen and active interest 
in the work of the Association, which can only be 
demonstrated by the existence of a large membership, 
is equally valuable and necessary. 








RELAY PRESSURE VALVE. 


Automatic control of the pressure in steam, water or 
gas mains is being increasingly employed for a variety 
of purposes, manufacturing and otherwise. To meet 
this demand, Messrs. Bailey Meter Company, Cleveland, 
Ohio, U.S.A., have recently developed the relay pressure 
valve illustrated in Figs. 1 to 3 on page 654, for 
which an extremely accurate control is claimed. The 
valve, as its name implies, does not itself operate the 
regulating valve by which the flow is controlled in 
the main pipe, but govérns the flow of the actuating 
medium, air, water or steam, for that valve, which may 
be either operated by bellows, diaphragms, i.e., on 
the sylphon system, or by a piston. The relay valve 
is of small size, and is operated by a relatively very 
large diaphragm which is exposed to the pressure 
existing in the main just beyond the regulating valve 
on its outflow side. From the great difference in the 
diameters of the relay valve and diaphragm it will be 
clear that the relay valve will respond to minute pressure 
changes in the main, and thus ensures a prompt response 
in the operating mechanism of the regulating valve so 
that a practically steady pressure is maintained. 

The connection to the main in which a uniform pres- 
sure is required is made at the point A, Fig. 1, the 
tee-piece there formed having a branch to a gauge 
indicating the controlled pressure, and a branch leading 
to the diaphragm chamber. The diaphragm is rn 
ported over practically its whole area on the underside, 
the amount of movement being so small as not to render 
any great degree of flexibility necessary. The pressure 
on the diaphragm is balanced, to the degree required 
by the operating conditions, by a pair of helical a 
This construction will be clear from the figure. The 
relay valve spindle terminates in a valve formed with 
two op conical surfaces with adjacent guide 
feathers. 

The valve oscillates between two seats, B and C. 








Differences between workers in different countries are, 


such a commission arrives at any conclusion, it has 


The small chamber between the seats communicates 
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RELAY PRESSURE VALVE. 


CONSTRUCTED BY MESSRS. BAILEY METER COMPANY, ENGINEERS, CLEVELAND, OHIO, U.S.A. 
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with a pipe D connected with.the sylphon or piston 
of the regulating valve. This pipe is provided with 
@ gauge indicating the relay pressure. The passage 
below the bottom seat is coupled to the source of supply 
of the actuating fluid by a pipe E. This supply may be 
either air, steam, or water, and should be at a pressure 
of 50 Ib. per square inch or over. The chamber above 
the top seat communicates with an exhaust pipe F. 
The several pipe connections are mounted behind the 
panel, as shown in Fig. 2, the valve and gauges being 
carried in front. 

The operation of the valve depends upon the position 
of the valve disc relative to the two seats, and it will 
be clear that, in order to enable the instrument to be 
set to suit various conditions, the distance between the 
seats should be capable of adjustment. This is pro- 
vided by the nuts G, on the tube carrying the lower seat. 
These nuts are provided with micrometer scales. 
Adjustment of the balancing springs is effected by the 
screw H. 

To render the action clear it may be assumed that 
the pressure in the main pipe, and therefore in the} 
connection A, increases above that for which the| 
relay valve is set. This depresses the diaphragm and 
moves the valve disc downwards thereby throttling 
the flow through the lower seat, i.c., reducing the 
pressure in the pipe E connected to the main regulating | 
valve. This reduction causes the latter valve to close 
slightly and the pressure in the main pipe accordingly 
falls. The converse movement takes place should the 
main pipe pressure fall below its required level. The 
opening of the relay valve to exhaust is increased or 
decreased simultaneously with the decrease or increase, 
respectively, of flow to the regulating valve, so that the 
pressure in the actuating flow is not unduly increased 
or decreased, as the case may be, by the throttling or 
too easy flow of the exhaust. One relay valve may, | 
of course, be used to operate more than one regulating 
valve. A photograph of the complete relay panel 


is reproduced in Fig. 3. 
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|HIGH-HEAD FREE-ROLLER SLUICE 
| FOR ARAPUNI. 


| Iv will be recalled that the Arapuni development 
|in New Zealand suffered a serious setback some time 
| ago. As recorded in our issue of November 28, 1930, 
| page 676, the trouble was investigated by Professor 
P. G. Hornell, who recommended certain remedial 
measures which were promptly put in hand. In connec- 
| tion with the work, and in view of the need, under the 
| conditions which had developed, of having the diversion 
}tunnel at the dam ready for immediate use at all 
times, it was recommended that extra gates should be 
provided to act as guard gates to the twin sluices 
already installed in the tunnel. 

The matter of the guard gate or gates was put in the 
hands of Messrs. Glenfield and Kennedy, Limited, Kil- 
| marnock, who, after careful consideration, recommended 
the design illustrated in Figs. 1 to 3, on the opposite 
| page, and subsequently supplied the sluice. Figs. 4 to 6, 
page 658, show the work passing through their shops. 

The design adopted provided for a sluice 24 ft. 
wide by 20 ft. high, a single sluice being adopted largely 
with the object of reducing as much as possible the 
weakening of the rock in the vicinity by keeping shaft 
| requirements, &c., down to a minimum. The sluice 
sill level is 158 ft. below normal impounded water level, 
and at this head the gate is believed to be more heavily 
| loaded than any other extant or projected. The load 
on the face is upwards of 2,000 tons. The sluice is 
of the free-roller type, with self-releasing side staunching 
|rod seals, adjustable under pressure, and lintel seal 
also adjustable under pressure. Operation is by 
|hydraulic power. The total weight of the gate 
| about 80 tons, and of the whole equipment 300 tons, 
all of which had to be shipped in parts not weighing more 
than 10 tons apiece. 

The sluice gate is built up of broad-flanged beams 
,of 1,000 mm. by 300 mm. section, machined on the 
jedges and held together by a double line of bolts 
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24-FT. x 20-FT. HIGH-HEAD FREE-ROLLER SLUICE GATE FOR ARAPUNI. 


CONSTRUCTED BY MESSRS. 
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between each web and its neighbours. At each end 
of the gate is a roller path consisting of a cast-steel 
fixed part, finished, as shown in Fig. 3, with a hollow 
cylindrical face, into which fits a nickel steel rocker | 
path, capable of adjusting itself to the face of the rollers 
in spite of deflection of the gate under load. The curved 
faces of the two parts of the roller path, and the flat 
face on which the rollers work, are very carefully finished. | 
The free rollers are 12 in. in diameter by 16} in. long, | 
and each weighs about 4} cwt. Each transmits a | 
load of about 50 tons, so the importance of allowing 
for deflection, as noted above, will be apparent, in order 
to avoid crushing. Further, in order to ensure equal | 
distribution of load, a tolerance of only + 0-002 in. | 
was permitted in diameter. The two roller trains are | 
shown assembled in Fig. 5, page 658. The rollers are | 
bushed with gunmetal and carried on stainless steel | 
shafts. The trains are suspended by chain, of which | 
one end is fastened to the gate and the other to the top | 
of the roller grooves. 
With the high head, at partial opening, the velocity | 
may reach the figure of 100 ft. per second, and to afford 
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|or shrouding to deflect the water. 
|the section Fig. 3, while a length of three castings, 
| weighing 20 tons, is to be seen being machined in Fig. 6. 
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protection to the roller trains, &¢., grooves of special 
design have,been adopted, with a projecting wing 
This is shown in 


The actual operation shown is the facing of the nickel- 
steel roller path, inserted, as indicated in Fig. 3, in 
the cast-iron groove casting. Fig. 4, which represents 
the sluice in course of erection in the shops, shows 
a set of three groove castings in position on the right, 


| and also a section on the floor. 


The built-in frame of the gate is constructed of 
broad-flanged beams and heavy plates riveted together. 
The side frames may be seen in Fig. 4. They are 
mounted on the cast-iron sill, and are connected above 
by a built-up steel lintel girder. The side frames are 
connected with the groove castings by a series of broad- 
flanged beams in the positions shown marked off in 
Fig. 4. Downstream the tunnel is provided with 
cast-iron lining to a height of 6 ft., to protect it under 


| partially-open conditions. The floor downstream of 
| the sill consists of broad-flanged beams built into the 
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concrete over which is heavy steel plating secured by 
countersunk screws. Up- and downstream of the sluice 
the tunnel section with arch roof is gradually changed 
to a rectangle by the raising of the floor by 4 ft. 

As already stated, the side seals are of the staunching 
har type; the lintel seal is of the step type, a projection 
on the gate making contact with a ledge on the lintel. 
Both are fitted with Muntz metal faces, that on the 
gate being adjustable under pressure. 

The gate is suspended by four through bolts, carried 
down to the underside as indicated in Fig. 2. The upper 
ends of these are connected in pairs to crossheads from 
which two rods of 60-ton steel are carried up to an 
equalising beam as shown in the same drawing. The 
gate is lifted by a single hydraulic cylinder, pressure 
water for which is supplied by a three-throw pump 
previously installed. The working pressure is 1,200 
lb. per square inch. The cylinder can exert a lifting 
force of 165 tons, although the gate itself weighs but 
88 tons, the lifting rods, crossheads, &c., 12 tons, 
ind the resistance to movement is about 15 tons. 
There is thus a wide margin. Extending from the 
cast-steel crosshead at the bottom end of the piston 
rod are two screwed sustaining rods. These pass up 
through the beam supporting the hydraulic cylinder, 
above which they are fitted with nuts. These screws 
are provided so that when the gate has been raised 
by hydraulic power, the nuts can be run down to take 
the permanent load, and the cylinder thus relieved. 


CONTRACTS. 


Messas. CAMBRIDGE INSTRUMENT ComPpaANy, LIMITED, 
45, Grosvenor-place, London, 8.W.1, have secured the 
order for the whole of the temperature-measuring instru- 
ments for the new Dunston Power Station, Newcastle- 
upon-Tyne. They have also received instructions to 
upply, through sub-contractors, a number of 13-in. 
illaminated-dial thermometers for the reheater steam 
pipes 

Messrs. Ruston-Bucyrus, Limrrep, Excavator Works, 
Lincoln, have received an order for 5 electrically-operated 
exeavators, mounted on caterpillars and equipped as 
shovels with buckets of | cub. yard capacity, from the 
Crown Agents for the Colonies, for use upon the new 
civil aerodrome at Singapore 

Messrs. Brown, Lenox Aanp Company (LONDON), 
Limrrep, Millwall, London, E.14, have received an order 
from the Lraq Petroleum Company, Limited, for 42 storage 
tanks in connection with developments which they have 
n hand 


WeELps UNDER THE Microscorr Messrs. Murex 
Welding Processes, Limited, Ferry Lane Works, Forest- 
road, London, E.17, have sent us a well-written illus 
trated pamphlet entitled, “ MW.W.P."’ Welds under the 
Vicroscope. The pamphlet is intended to illustrate the 
usefulness of the microscope in the investigation of 
welds of metals and alloys, and to show the effect of 
various flux compositions upon the deposited weld 
metal A number of first-rate microphotographs are 
reproduced, each of which is accompanied by well 
thought-out and clearly-written explanatory matter 


Tux Cearterep Surveyors’ ILystrrvtion.—The 
Council of the Chartered Surveyors’ Institution, 
12, Great George-street, Westminster, London, S.W.1, 
has awarded a scholarship of 100/. per annum, tenable 
for three years at Cambridge University, to Mr. W. F. 
Carnaby. Two travelling scholarships, the value of 
each of which is 1251., have been awarded to Mr. 8S. E 
Scammell and Mr. W. M. Fletcher-Vane, respectively. 
As a result of the recent preliminary and professional 
examinations of the Institution, a number of medals and 
prizes have been awarded. These include the Penfold 
Gold Medal and Wainwright Prize to Mr. R. L. Stirling ; 
the Penfold Silver Medal and Institution Prize to Mr. G. 
Hooper; and the Galsworthy Prize and the Crawter 
Prize to Mr. 8. E. Scammell 


STANDARD SPECIFICATION ror DERRICK 





BRITISH 
(ranes.—The British Standards Institution has issued | 
« revision of Specification No. 327, Part I, relating to 
power-driven derrick cranes. In view of the recent 
requirement of the Building (Amendment) Regulations 
that all cranes used for the purpose of constructing a 
building or any addition to the structure of a building 
shall comply with the specification, the present publica- 
tion is of great importaiwe to builders and contractors. 
In the revised specification the general factor of safety 
has been lowered to a minimum of 4}, but no change 
has been made to the minimum factors of safety of gear- 
ing or wire ropes, or to the maximum allowable working 
streases for certain other component parts. As hitherto, 
all derricks have to be subjected to load and overload 
tests, and a test certificate has to be furnished with the 
machine. The specification now permits, where agreed | 
between the buyer and the maker, the use of fusion- 
welded joints. A detailed list of the Statutory Regula. | 
tions affecting cranes in Great Britain has been included 
as an appendix. Other appendices deal with the infor- | 
mation which should be furnished by the user with the 
inquiry or order, and by the maker. Copies of this specifi- 











cation, which is designated No. 327 Part 1, 1932, may be | work of exceptional merit. 
Publications Department of the | addressed to the Convener, Sir George Beilby Memorial 


obtained from the 
Institution, 28, Victoria-street, Westminster, London, | 


S.W.1, price 2s, 2d., post free iw 
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BOOKS RECEIVED. 


United States Bureau of Labour Statistics. Bulletin No. 
546. Wages and Hours in Rayon and other Synthetic 
Yarn Manufacturing, 1930. [Price 10 cents.] No. 
547. Wages and Hours of Labour in Cane-Sugar 
Refining Industry, 1930. [Price 10 cents.) No. 551. 
Wages and Hours of Labour in the Boot and Shoe 
Industry, 1910 to 1930. [Price 20 cents.) No. 557. 
Wages and Hours of Labour in the Men’s Clothing 
Industry, 1911 to 1930. [Price 15 cents.] Washington : 
Government Printing Office. 

Wire Splicing. By R. Scor Sxrrvinc. Glasgow: 
Brown, Son and Ferguson, Limited. [Price 2s. net.] 
Alternating Current Bridge Methods. By B. Hocus. 
Third edition. London: Sir Isaac Pitman and Sons, 

Limited. [Price 15s. net.] 

The Engineering Equipment of Buildinga. 
Pattor. London: Sir Isaac Pitman and 
Limited. [Price 15s. net.] 

Theory of Machines. A Textbook Covering the Syllabuses 
of the B.Sc. (Eng.)., A.M.Inst.C.E., and A.M.I.Mech.E. 
Examinations in this Subject. By Louris Tort and 
A. T. J. Kersey. Second edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 12«. 6d. 


By A. C. 
Sons, 


net. ]} 
Hydraulics. A Textbook Covering the Syllabuses of the 
B.Sc. (Eng.).. A.MJInst.C.E., and A.M.1I.Mech.8. 


Examinations in this Subject. By E. H. Lewirr. 
Fourth edition. London: Sir Isaac Pitman and 
Sons, Limited. [Price 10s. 6d. net.] 

Practical Survey. By G.W.Usmx. Revised by Cor. Sm 
G. Hearn. Fourteenth edition, revised. London: 
Crosby Lockwood and Son. [Price 8s. 6d. net.) 

Bauzite and Aluminous Laterite. By Cyrim 8. Fox. 
Second edition. London: Crosby Lockwood and 
Son. [Price 30s. net.] 


Aviation and the Aerodrome. By H. Anotey Lewis- 


Date. London: Charles Griffin and Company, 
Limited. [Price 15s. net.] f 
Solutions to the Questions Set in Section A. Theoretical 


and Applied Mechanics, Strength of Materials, Elasticity 
and Magnetism, Theory of Structures. In the October, 
1930 and April, 1931 Examination Papers of the 
Institution of Civil Engineers. By R. SPRAGUE 
and Dr. H. M. Barrow. London: William Clowes 
and Sons, Limited. [Price 3s. 6d. net.|] 

Canada. Department of Mines. Mines Branch. No. 
721. Investigations of Fuels and Fuel Testing, 1929. 
Ottawa: Department of Mines. Mines Branch. 

Korrosion. Berichte iiber die Korrosionstagung. Berlin : 
V.D.1.-Verlag, G.m.b.H. [Price 7-50 marks.] 

The British Steel Industry. By H. Srantey Jevons. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
Je. net. 

The a The Theory and Practical Construction 
of Computation Charts. By H. J. Attcock and J. R. 
Jowes. London: Sir Isaac Pitman and Sons, Limited. 
[Price 10s. 6d. net.) 

Calcoli Grandi Ponti ad Arco. By ixe. EvGEnio Mrozzi 
Milan : Ulrico Hoepli. [Price 38 lire.] 

Amerikanische Heizungs und Liiftungsprazis. By Ive. 
Kart R. Ryexa. Berlin: Julius Springer. [Price 
18 marks.] 

Association of Engineering and Shipbuilding Draughts- 
men. Graphical Methods for Treating Certain Beam 
Problems. By W. R. Nerpuam. London: The 
Draughtsman Publishing Company, Limited. | Price 


2s. net. | 
General Engineering Handbook. Edited by Cuas. E. 
O'Rourke. London: MeGraw Hill Publishing Com- 


pany, Limited. [Price 24s. net.) 
4 Manual of Electric Arc Welding. Edited by E. H. 
Husert. London: McGraw-Hill Publishing Company, 
Limited. [Price 12s. net.| 
Economica of Tool Engineering 
By A. P. Gwtazpowsk: and C. B. Lorp. 
McGraw-Hill Publishing Company, Limited. 


Jig and Fixture Design. 
London : 
[Price 


158. net.) 

National Physical Laboratory. Report for the year 1931. 
London. His Majesty's Stationery Office. [Price 
15s. net.) 

Heat for Schools. By H. A. Woorron. London: W. B. 
Curve. University Tutorial Press Limited. [Price 


3e. net.] 

Zur Frage der Kiinstlichen Bauaustrocknung. By Drrt.- 
Inc. R. Drrratce and Dret.-Ine. D. Rossier. 
Berlin : V.D.1.-Verlag G.m.b.H. [Price 4-50 marks.] 

Railway Board of India. Technical Paper No. 280. The 
Installation of a Production System in the Locomotive 
Workshops at Maghalpura. By A. E. Howet. Cal- 


cutta: Government of India, Central Publication 
Branch. [Price 1-14 or 3s. 3d.) 
Beresy Memortrat AWarpDs.—Awards are made 


periodically from the Sir George Beilby Memorial Fund 
to British investigators in science, to mark appreciation 
of records of distinguished original work, preference 
being given to investigations relating to the special 
interests of Sir George Beilby, including problems 
connected with fuel economy, chemical efficiency, and 
metallurgy. The awards are made at intervals to be 
determined by the administrators, who comprise the 
Presidents, the honorary treasurers, and the secretaries 
of the Institute of Chemistry, the Society of Chemical 
Industry, and the Institute of Metals. e administra- 
tors meet in the latter part of June, and will be glad to 
have their attention directed to outstanding work of 
the nature indicated. Awards are not made on the 
result of any competition, but in recognition of continuous 
i Communications should be 


Fund, Institute of Chemistry, 30, Russell-square, London, 
C.1, not later than Tuesday, Jane 14 ' 
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TENDERS. 


We have received from the Department of Oversea, 
Trade, 35, Old Queen-street, London, 8.W.1. particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may 
be obtained on application to the Department, th: 
reference number appended being quoted in each case. 

Weigh Bridges.—The supply of six weigh bridges, 
each of a capacity of 40 metric tons, with a serviceah\ 
length of platform of 5 metres. La Compagnie des 
Chemins de Fer Portugais, Lisbon; to be presented as 
early as possible. (Ref. No. G.X. 11,524.) 

Bridgework.—The supply of steel bridgework for the 
Hercules Subway, Pretoria—Pietersburg. The approxi- 
mate weight of the steelwork, troughing, and bedplates 
is 102 tons. The South African Railways and Harbours 
Administration, Johannesburg; July 11. (Ref. No. 
G.X. 11,523.) 

Wire.—The supply of 704 tons of 2 mm. and 1-6 min. 
diameter wire for use with power presses. The State 
Domains Administration, Ministry of Finance, Cairo, 
Egypt; June 25. (Ref. No. G.X. 11,535.) 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday 


The Cleveland Iron Trade.—Outputs of Cleveland pig 
are little in excess of moderate requirements, and stocks 
are not large, but business is extremely quiet. The bulk 
of the make continues to be absorbed by the needs of 
ironmasters’ own consuming departments, but the small 
surplus available for sale is more than adequate for the 
market demand. Home buyers are taking only sufficient 
iron to meet early needs, and overseas customers are 
placing very few orders. Producers still refuse to extend 
to local consumers the price concessions that are granted 
to more distant buyers. Makers manage to retain a 
share of Scottish trade by accepting specially low figures. 


The f.o.t. quotations for this area remain, No. | grade, 
6ls.; No. 3 g.m.b., 58%. 6d.; No. 4 foundry, 57s. 6d. ; 


and No. 4 forge, 57s. 

Hematite.—Prices of East Coast hematite are weak. 
Makers complain of inability to secure orders except on 
terms that entail considerable loss. Competition is keener 
than ever since outlets abroad have been closed. Sellers 
offer ordinary qualities at 63s. ; and No. 1 is no more than 
63s. bd. 

Foreign Ore.—Business in foreign ore is virtually at a 
standstill. The price of best rubio is put at 15s. c.if 
Tees. 

Blast-furnace Coke.—Durham blast-furnace coke is 
abundant. Sellers are keen to liquidate their heavy 
stocks, but are unwilling to accept less than the basis of 
good average qualities at 15s. 6d, delivered to works in 
this district. 

Manufactured Iron and Steel.—Few new features are 
noticeable in the various branches of manufactured iron 
and steel. Departments engaged on the production of 
constructional steel keep busy, but most other sections 
are only very moderately employed. Common iron bars 
are 91. 15s.; best bars, 10/7. 5s.; double best bars, 
101. 158.; treble best bars, 111. 5s.; packing (parallel). 
8/.; packing (tapered), 101. ; steel billets (soft), 52. 10s. ; 
steel billets (medium), 62. 12s. 6d.; steel billets (hard), 
71. 28. 6d. ; iron and steel rivets, 11/. 58. ; steel ship plates, 
81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8/. 10s. for parcels of 500 
tons and over, and 91. for smaller lots; fish plates. 
121. 10s.; black sheets (No. 24 gauge), 81. 58.; and gal 
vanised corrugated sheets (No. 24 gauge), 9/. 10s. 

Scrap.—Business in scrap is very quiet. Borings ar 
26s.; turnings, 3ls.; light cast iron, 35s.: heavy cast 
iron, 38s.; machinery metal, 40s.; and heavy steel 
358. to 36s. 

he Economy Campaign.—Owing to Government 
economy and the consequent curtailment of orders for 
public works, a Middlesbrough ironworks may have to 
suspend operations. Messrs. Cochrane and Company, one 
of the Furness group, have placed their employees on 
day to day notice owing to the decreased demand for 
pipes for public works. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—While it cannot be said that the loca! 
staple trades are on the threshold of a period of sustained 
activity, it is a fact that optimism is more pronounced. 
Improvement has dovelaped in several directions. While 
the raw and semi-finished steel branches make little 
headway, weakness is less noticeable, though much 
advance has to be made before anything like normal 
output is restored. Orders for basic materials are fairly 
numerous, but the oddment nature of business is 4 
characteristic that has long been in operation. Sheffield 
is doing an increased trade in the steel bar, sheet, and 
piling requirements of reinforced concrete engineers. 
while there is a steady call for wire rods, wire, and cold 
wrought strip. Heavy forges, rolling mills, and presses, 
are operating at reduced capacity. Hollow forged drums 
are in demand from the oil and synthetic ammonia 
industries. Sheffield is interested in the new company 
which has been formed in connection with the projected 
trade push in China. One of the local companies 
associated in the venture specialises in the manufacture 
of heavy engineering plant, cement making, crushing 








and grinding machinery, and also railway and tramwa) 
track work. Prospects of increased trade with Russia 
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are said to be bright. According to reports, the Soviet 
intends to place orders for several thousand tons of high- 
speed steels in this country. It is known all over the 
world that Sheffield specialises in the production of such 
steels, and it is quite probable that some of the orders 
will find their way to this district. Makers of railway 
rolling-stock are still experiencing difficulty in main- 
taining output at present capacity, and judging by the 
state of the railway industry generally, no early relief is 
likely. Shipyards are taking reduced supplies of steel, 
forgings, and castings. Textile machinery and parts are 
depressed, while structural-engineering requirements are 
capable of showing much improvement. Brisk business 
continues to be done in electrical plant. Development 
schemes, not only in this country but abroad, are calling 
for supplies. Sheffield Corporation have placed contracts 
amounting to many thousands of pounds for transformers, 
pipework, valves, main switchgear, and boilers and 
accessories in connection with the equipping of generat- 
ing stations. In addition, they have ordered nine single- 
deck and three double-deck omnibuses, tramway rails, 
tram-car tyres, fish-plates, bolts, nuts, and plates, and 
permanent-way material. The output of stainless steel, 
rustless iron, and of acid and heat-resisting materials 
is maintained at a high level. All sections of the tool 
trade are doing better. Firms which at one time were 
consistently working short time are now operating at 
high pressure, and overtime in some instances is necessary. 
{mong the lines which have benefited from the tariff are 
twist drills, cutters, augers, hacksaws, files, and precision 
implements. The season in farm and garden implements 
does not promise to be very good: weakness persists in 
several directions. Saws, both hand and circular, dis- 
appoint on export account. 

South Yorkshire Coal Trade.—The condition of the 
coal trade generally has undergone little change. Floods 
have not only impeded work at collieries, but delayed 
deliveries. The export market continues quiet, while 
home consumption is of an erratic character. Industrial 
fuel shows improvement, but buying is well below normal. 
Electricity-supply plants are taking steady quantities, but 
the textile and woollen trades are not purchasing so 
freely. House coal is moving slowly, the market showing 
little, if any, change. Business in foundry and furnace 
coke is flat, both on home and export account. Gas coke 
is similarly placed. Quotations: Best branch hand- 
picked, 25s. to 26s. ; Derbyshire best house, 20s. to 21s. ; 
Derbyshire best brights, 17s. to 18s. 6d. ; screened house, 
l6s. to 17s. 6d.; screened nuts, 16s. to 17s.; Yorkshire 
hards, 16s. to 18%.; Derbyshire hards, 16s. to 18s. ; 
— 8s. 6d. to 9s. 6d.; and nutty slacks, 7s. to 
8s. 6 


NOTES FROM THE SOUTH-WEST. 
CarprrF, Wednesday. 

The Coal Trade.—Except that the Algerian State 
Railways are in the market for 60,000 tons of patent 
fuel, to be delivered over the second half of the year, 
inquiries in the Welsh coal trade are very limited, 
as buyers continue to follow a hand-to-mouth policy 
in purchasing. In spite of the closing down of many 
pits and the fact that those still open are compelied to 
work irregularly, supplies of most classes of coal con- 
tinue abundant to meet shippers’ requirements. In 
the cireumstances, most varieties of coal are freely 
obtainable on the basis of the minimum schedule of 
1%. 6d. per ton f.o.b. for best Admiralty large, and 
13s. 6d. for best steam smalls. Dry nuts and some 
special brands of dry large are comfortably placed for 
orders and in short supply, but difficulty is sometimes 
experienced in securing prompt supplies of named 
brands on account of temporary shortages caused by the 
intermittent working of pits. 

Welsh Associated Collieries, Limited—Welsh Asso- 
ciated Collieries, Limited, which owns the largest grow 
of colliery undertakings in the country, and of which 
Mexsrs. Gueret, Llewellyn and Merrett, Limited, Cardiff,are 
the selling agents, has acquired the Mardy pits of Messrs. 
Locket’s Merthyr Collieries (1894), Limited, subject to 
the Receiver and Manager making new arrangements in 
respect to royalties with the landowners. Messrs. 
Gueret, Llewellyn and Merrett, Limited, have also secured 
control of the export sales of coal produced by the 
Tir Pentwys Black Vein Collieries and have obtained 
control of Messrs. Morgan, Wakeley and Company, 
Limited, which, at one time, had a huge coal and patent 
fuel export business. The present output of the Mardy 
and Tir Pentwys pits is about 2,000 tons a day, with an 
annual capacity of over 100,000 tons. 


Pilotage Services.—Consideration has been given to 
the question of effecting economies in the cost of pilotage 
at Cardiff, Newport and Barry by means of amalgama- 
tion or co-ordination. The authorities concerned met 
to-day, when it was decided to appoint a committee 
representing the three services, consisting of five repre- 
sentatives from each district, including, im all, six pilots. 
\ Board of Trade inquiry into the Newport Pilotage 
rates in 1929 suggested that consideration should be 
ziven to the question of the amalgamation of the Newport, 

ry and Cardiff services with a view to effecting more 
economic working and the Chamber of Shipping of the 
United Kingdom were requested to take the matter in hand. 

Pitwood Dischargers’ Tariff—With a view to securing 
4 reduction in overtime charges and a revision of certain 
rates and conditions the Cardiff and Bristol Channel 
Pitwood Importers’ Association have given the dis- 
chargers at Card#ff, Penarth and Barry notice to ter- 
minate the present agreement on July 1. The men were 








asked to agree to certain proposals, but refused, and 
submitted no alternative suggestions. The employers 
are, however, still ready to meet the men and discuss 
“ia. wes which will result in a lessening of the cost of 
discharge. 





ENGINEERING. 


iLascow, Wednesday. 
Scottish Steel Trade.—While the general undertone 
continues good, there has not been any improvement 
in the state of the Scottish steel trade. The demand 
from consumers of heavy steel materials is of the poorest, 
and no change for the better can be expected until ship- 
building affairs take a forward step. Orders placed by 
the Soviet have been very welcome, and further inquiries 
of a general nature are in the market from the same 
buyers. Makers of black-steel sheets continue to be 
fairly well employed at the moment, and there is every 
= of this state being maintained. Orders from 
anada have recently been very satisfactory, and there 
is every likelihood of a considerable increase in the 
demand from that quarter in the near future. With 
the return of the Scottish trade mission ship, “ Letitia,” 
to the Clyde this week, reports show that much valuable 
information has been gained by the representatives of 
the Scottish steelmakers who formed part of the mission. 
All the pros and cons of the trade were fully discussed, 
and as a result of this direct representation there is a 
great possibility of increased business maturing. Much 
will depend on whether or not the home makers 
are prepared to meet the specifications desired, as the 
Canadians are accustomed to American standards, and 
so the local steelmakers will require to fall into line or 
do without the business. The following are the current 
market quotations :—Boiler plates, 91. per ton; ship 
lates, 8/. 15s. per ton; sections, 8/. 7s. 6d. per ton; 
lack steel sheets, $ in., 7/. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 111. per ton, all delivered 
at Glasgow stations. 


Malleable-Iron Trade.—Still no change can be reported 
in connection with the malleable-iron trade of the West 
of Scotland, and business is very poor. Consumers are 
buying sparingly, and inquiries are not satisfactory. 
The re-rollers of steel bars are also very quiet, and find 
matters very difficult. Market quotations are as follow :— 
“Crown ” bars, 91. 15s. per ton for home delivery, and 
91. 5s. per ton for export; and re-rolled steel bars, 
6l. 10s. per ton for home delivery, and 61, 7s. 6d. per ton 
for export. 


Scottish Pig-Iron Trade.—A dull tone prevails in the 
Scottish pig-iron trade, and little fresh business is on 
offer. The home demand is small, and there is ve 
little being shipped overseas. Prices are unchanged, 
and are as follow :—Hematite, 68s. 6d. per ton, delivered 
at the steel works; foundry iron, No. 1, 72s. per ton, 
and No. 3, 698. 6d. per ton, both on trucks at makers’ 
yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 28, only amounted to 79 tons. 
Of that total, 42 tons went overseas and 37 tons coast- 
wise. During the corresponding week of last year, the 
figures were 304 tons overseas and 61 tons coastwise, 
making a total shipment of 365 tons. 


Wages in the Manufactured Iron Trade.—Messrs. 
Thomas Petrie and John Brown, joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, have received the following intima- 
tion from Sir John M. MacLeod, Bart., C.A., Glasgow :— 
“In terms of the remit, I have examined the employers’ 
books for March and April, 1932, and I certify that the 
average net selling price brought out is ten pounds and 
9-13 pence sterling (101. 0s. 9-13d.).”. This means that 
there will be no change in the wages of the workmen. 


Scottish Shipbuilding—Depression continues in the 
Scottish Shipbuilding industry, and a great scarcity of 
work is general. New contracts are few and far between, 
and only one has been reported during the past month— 
that secured by Messrs. tts’ Shipbuilding and Engin- 
eering Company, Limited, Greenock, for a steamer for 
the China Navigation Company, London. There are, 
however, one or two inquiries in circulation. The 
launches last month totalled six, with a tonnage of 
11,855 tons. The Clyde output was 4 vessels of 11,400 
tons, and the balance was 2 vessels of 455 tons, from 
Aberdeen, but there were also a number of small craft 
put into the water. The Clyde figures for the year to 
date is 12 vessels of 25,760 tons, which total in itself is 
less than the average output for the month of May. 








Tue Buoyancy or Loas.—The Forest Products 
Laboratories of the Forest Service, Department of the 
Interior, Ottawa, Canada, have recently carried out 
investigations into the seasoning of logs as a means of 

reventing their loss by sinking when floated down rivers. 

t was found that when birch logs were seasoned, under 
cover, in a shed for ten weeks, their capacity for floating 
was greatly improved. On the other d, @ compara- 
tively small increase in buoyancy was obtained when the 
seasoning was prolonged beyond the period stated. 


Tue Mrxmvc or Cane Sucar ry Liwe Morrar.— 
In a contribution presented at the recent New Orleans 
meeting of the American Chemical Society, Dr. G. J. 
Cox and Dr. J. Metschl, of the Mellon Institute of Indus- 
trial Research, University of Pittsburgh, Pennsylvania, 
U.S.A., described an investigation, the object of which 
was to ascertain the value of additions of cane sugar to 
lime-sand mortar. Their experiments showed that an 
addition of cane sugar, equivalent to 6 per cent. by weight 
of the quick-lime content, gave a mortar a 
tensile strength 60 per cent. greater than one containing 
no sugar. The process of adding the sugar is stated to 
be quite simple ; it is dissolved in a portion of the water 
to be added and mixed in with the sand and lime. The 








sugar must not be mixed with the lime before slaking. 
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NOTICES OF MEETINGS. 





Roya Instrrution.—To-night, 9 p.m., Albemarle- 
street, W.1. “ Electrical Conductivity of Metals at the 
Lowest Temperatures,” by Dr. J. C. M’Lennan. Mon- 
day, June 6,5 p.m. General Meeting. 


INstrruTION oF Gas ENnorveERs.—Annual General 
Meeting. Tuesday, June 7, to Friday, June 10, Park- 
lane Hotel, Piccadilly, W.1. Tuesday, June 7, 10 a.m., 
Presidential Address, by Mr. J. H. Canning. “ The 
Co-ordination of Power Relative to Gas Works,” by Mr. 
F. M. Birks. At 3 p.m. General Meeting Benevolent 
Fund. “The Use of Gas as a Fuel in Industry, with 
— Reference to Future Applications,” by Dr. C. M. 

alter. Wednesday, June 8, 10 a.m. “Ten Years 
Carbonizing in Vertical Retorts,” by Mr. J. E. Blundell. 
“Gas Fire Flues and Ventilation,” by Mr. C. A. Master- 
man and Mr. T. G. Noble. At 2 p.m. Visit by motor 
coach to the Beckton Works of the Gas Light and Coke 
Company. Thursday, June 9, 10 a.m., “A Method of 
Analysing Gas Output Curves,” by Dr. J. 8. G. Thomas. 
“The Results of Constructive Policy as Applied to a Small 
Gas Undertaking,” by Mr. W. C. Jackson. At 2 p.m., 
Visits to Works. Friday, June 10, Excursions and 
Visits. 


Socrfttt pes Inciknieurs Crvits pe France.—British 
Section: Tuesday, June 7, 6 p.m., Institution of Mech- 
anical Engineers, Storey’s-gate, S.W.1. ‘‘ Methods of 
Beneficiation of Carbonization of Non-Caking Coals, 
Especially of Anthracite Dust,” by Mr. C. Berthelot. 


Opricat Socrety.—Thursday, June 9, 7.30 p.m.., 
Imperial Coll of Science and Technology, South 
Kensington, 8.W.7, Annual General Meeting. “A New 
Trichromatic Colorimeter,” by Dr. R. A. Houstoun. 
“The Parallel Plate Micrometer,” by Instructor-Capt. 
T. Y. Baker. “ A Study of the Cyclo-Rotational Power 
of the Eyes,” by Mr. J. Adamson. ‘“‘ The Hiding Power 
of Diffusing Media,” by Mr. T. Smith. Demonstration 
of “An A tus for Investigating the Path of Light 
through uted Glass Reflectors, &c.,” by General 
Electric Company, Limited. 








NOTES FROM THE NORTH-WEST. 
MANcHESTER, Wednesday. 
Trade Openings in China.—Exceptional interest is 
being taken in North Western heavy industrial circles 
in the new company, Messrs. Dorman, Long and Asso- 
ciates (China), Limited, which has just been formed to 
assist British industry in launching large-scale operations 
in China. These, there is reason toibelieve, may, in the 
comparatively near future as conditions become more 
settled, provide large numbers of important contracts 
in connection with factory, railway, bridge, harbour, and 
other development schemes. Lancashire is particularly 
interested in the undertaking as two of the constituent 
companies have their headquarters in that area. These 
are Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, and Messrs. Beyer, 
Peacock and Company, Limited, Gorton, Manchester. 
Moreover, most of the other interested firms have either 
works or important branch offices in this area. It is 
understood that an official of the new company is to 
leave for Shanghai in the next few days to establish 
offices there, and that, in a short time, an organisation 
will be set up to enable the seven firms concerned to 
take full advantage of any improvement in general 
conditions in China. The need for such a departure is 
indicated by the fact that, in the last few months, 
American and German industrial undertakings have 
been carrying out investigations of a similar nature. 


A General Survey.—It is realised, of course, that some 
time must elapse before any benefit can accrue from the 
Chinese venture. Meanwhile, conditions in most sections 
of the heavy trades are the reverse of enco ing. 
Structural-steelwork firms are still without any hope 
of early improvement. Machine-tool manufacturers 
have few orders on hand, although Messrs. Craven 
Brothers (Manchester), Limited, and Messrs. H. W. 
Kearns and Company, Limited, of Manchester, are 
engaged upon fairly substantial orders from the Soviet 
Government. This Government has also just placed 
an order with Messrs. Beyer, Peacock and Company. 
Limited, for a broad-gauge locomotive of the _ 
Garratt type; and Messrs. The Lancashire Steel Cor- 
poration, Limited, and other local firms are hoping to 
participate in the 800,000/. order, just released by the 
same vernment, for 70,000 tons of iron and steel 
plates. Motor manufacturers, who in almost all cases 
are moderately well-placed, continue to secure useful 
contracts. Messrs. C Motors, Limited, Gorton, 
Manchester, have just obtained a contract from the War 
Office for 15 “ go-anywhere ” six-wheeled motor lorries ; 
and a tender from the same firm has been recommended 
for acceptance by the Manchester Corporation Transport 
De ent for the supply of 30 motor-omnibus chassis, 
fitted with Crossley high-compression ignition engines, 
as well as for the construction of ten double-deck motor- 
omnibus ies. Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited, in addition to securing a 
260,0002. order for plant required in connection with 
British electrification developments have received an 
order from the Salford Corporation for a step-down 
transformer costing 3,1901. 








Tae Iwnstirvtion or SrrvoruraL ENGINEERS.— 
Major E. C. P. Monson has been elected president of the 
Institution of Structural i for the session 
1932-33. Professor J. Husband has been elected hono- 
rary secretary, and Mr. H. R. Cox, honorary editor. 
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24-FT. x 20-FT. HIGH-HEAD FREE-ROLLER SLUICE GATE FOR ARAPUNTI. 
CONSTRUCTED BY MESSRS. GLENFIELD AND KENNEDY, LIMITED, ENGINEERS, KILMARNOCK. 
(For Description, see Page 654.) 
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CONSTRUCTION METHODS ON THE NEW YORK ELECTRIC SUBWAY. 


(For Description, see Page 647.) 
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CONSTRUCTION METHODSON THE NEW YORK: ELECTRIC SUBWAY. 
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Fie. 78. ERecTION OF PERMANENT STEELWORK OF NEW SUBWAY. 
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MODERN PHYSICS. 


Ir is comforting to note that engineers are not 
alone in finding the new physics unintelligible. 
M. Maurice de Broglie states quite frankly that 
fundamental laws can only be expressed in abstract 
terms defying all attempts at intelligible descrip- 
tion. This remark occurs in a generous apprecia- 
tion of the work of Lord Rutherford, which M. de 
Broglie contributed to a recent issue of Nature. In 
this he comments on the remarkable success with 
which Rutherford, avoiding all mathematical com- 
plications, has connected up the experimental facts 
by means of a theory which gives a direct visual 
picture of the phenomena in question. Only wiwre 
this is possible can phenomena be regarded as 
intelligible, but in much modern work the general 
opinion seems to ‘be that pictures are no longer 
practicable. In his recently published lectures on 
The New Conception of Matter,* Professor C. G. 
Darwin, F.R.S., a grandson of the great Charles, 
takes a less pessimistic view, and notes that more 
than a century ago the great discoveries of optical 
theory began life in mathematics. This statement 
perhaps does less than justice to Dr. Young, but it 
is true that the mathematical representation of the 
undulatory theory led to results which enabled 
successful predictions to be made, although the 
phenomena concerned could not always be repre- 
sented by a model. It is, in fact, impossible to 
picture a spherical wave front in which the displace- 
ment is everywhere at right angles to the direction 
of propagation. Yet the theory which regarded 
light as transverse vibrations in an elastic medium, 
had some remarkable triumphs. A theory may be 
useful so long as it is calculable, even if it remains 
unintelligible. Equations, not explanations, have 
long been the recognised object of theoretical 
dynamics, and that these can be represented in many 














+ The New Conception of Matter. By C. G. Darwin, 
M.A., F.R.S.- London: G. Bell and Sons, Limited. 


cases by mechanical models is a fortunate coinci- 
dence, though it seems certain that the equations 
originated in models, and perhaps probable that they 
would never have been developed without such aid. 
Kelvin, in his Baltimore lectures, declared that he 
could not satisfy himself unless he ‘‘ could make a 
mechanical model of a thing,” and the main object of 
Professor Darwin’s new book is to illustrate physical 
phenomena by models, of which we can see intui- 
tively the probable behaviour. Kelvin declared 
indeed that unless he had a mechanical model “ all 
the way through,” he could not understand a theory, 
but, as already noted, it now seems an accepted 
axiom in physics that this aspiration is unattainable, 
and whilst a past generation of investigators believed 
that their models were at least approximations to 
reality, their successors have definitely abandoned 
this expectation, and been forced to the conclusion 
that mechanistic views of nature cannot be pushed 
beyond a certain point. There is apparently some- 
thing in nature which is not mechanical, whatever 
that something may be. Models, therefore, must be 
considered as illustrative merely and quite different 
models, mutually incompatible with each other, 
may be required to represent different aspects of 
one and the same phenomenon. Thus, as Sir, 
William Bragg observed a year or two ago, the 
undulatory theory of light is adopted on Mondays, 
Wednesdays and Fridays, and the corpuscular 
hypothesis on the remaining days of the week. 
Professor Darwin’s book gives a most illuminative 
description of the phenomena which have compelled 
physicists to regard an electron both as a wave 
and as a particle. Both these aspects are ingeni- 
ously illustrated, but it can hardly be claimed that 
the properties of the electron have been rendered 
intelligible. For the most part, they remain merely 
calculable. In their corpuscular aspect, electrons 
resemble billiard balls, the behaviour of which is 
known to all. That of waves is less familiar, but 
Professor Darwin elucidates their principal proper- 
ties by cleverly conceived diagrams. He shows, for 
example, how a solitary wave may be broken up by 
a grating into trains of components having definite 
wave-lengths and periodicities. This raises the old 
problem of whether the spectral colours exist in 
white light, or whether it is the grating or prism 
which manufactures the colours seen. The con- 
troversy on this head was, Professor Darwin 
observes, settled in the best possible way by the 
final agreement that both parties were right. No 
two particles can occupy the same space at the same 
time, but waves may do so, and, in fact, the pheno- 
mena of interference may, paradoxically, be ascribed 
to the fact that waves do not interfere, but that each 
carries on regardless of what its associates are doing. 
The interferences found by Professor G. P. Thomson 
to accompany the scattering of electrons by the 
crystals of gold in thin foil indicate that the electron 
has some of the properties of a wave, whilst the 
scintillations observed when fast electrons strike a 
phosphorescent screen provide evidence of their cor- 
puscular properties. Professor Darwin points out 
that which set of properties is observed depends on 
the kind of experiment made. The two aspects 
can never be demonstrated simultaneously. This is 
one aspect of the principle of uncertainty, which in 
another form implies that it is inherently impossible 
to assign to any electron both position and speed. 
If the speed is to be accurately measured, then the 
position of the electron becomes indefinite, and 
vice versa. In another variant of this principle the 
position of an electron in its associated ‘‘ wave 
packet ’’ can never be assigned. It may be anywhere. 
The wave packet always tends to spread, and hence 
if an electron starts in any orbit round an atomic 
nucleus, this packet will spread till the head over- 
takes the tail. The only possible orbits are therefore 
those in which, when this happens, both ends of 
the wave packet are in phase. This is the wave 
aspect of the Bohr model atom. 
On one page, Professor Darwin regards the wave 
packet as extending to infinity in both directions, 
but later on remarks that this is perhaps too pedan- 
tic a view to take of the matter, and that some 20 
crests to 30 crests in the packet would suffice to 
give the diffraction patterns observed when electrons 
are scattered from the crystals in gold foil. A packet, 
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however, tend to spread, and if we have a free elec- 
tron in inter-stellar space the whole system becomes 
unintelligible, an adjective which applies equally 
to Gamow’s theory of the alpha radiation. Accord- 
ing to this, the « particle is confined by a spherical 
potential barrier. Owing to its wave aspect, 
however, a little of the wave is leaking out all 
the time. How, Professor Darwin asks, are we 
to reconcile this with the obvious suddenness 
and asymmetry of the track of an « particle ? 
“The answer,” he continues, ‘‘ is quite satisfactory 
from the wave aspect ; that it seems unnatural, is 
due to our inability to picture many dimensional 
space. 

No picture being possible, the phenomenon 
remains merely calculable, but quite unintelligible. 
Every electron again requires for its mathematical re- 
presentation the whole of a three-dimensional space. 
Professor Darwin's book thus recalls somewhat the 
golf tyro in Punch, who appealing to his caddie for 
an opinion as to his chance of becoming a good 
player, received the discouraging reply that at best 
he might, with practice, learn to recognise good 
golf when he saw it. Professor Darwin’s treatise 
will certainly not render nature intelligible, but 
the reader who masters it may learn to recognise 
the power and ingenuity of the mathematical 
experts. 

How far the mathematics represents reality is, 
however, another matter. It is probably true that 
the mathematical treatment of natural phenomena 
depends generally on the possibility of representing 
them by formule which are continuous in form. 
That such formule do not necessarily coincide 
with reality may be readily illustrated. Thus by 
Fourier’s series we can represent a uniform load 
applied to a short length of a girder, and from this 
representation can deduce accurately the shear, 
bending moment, and deflection. The series, how- 
ever, and the hypothetical uniform load are not 
identically equivalent. The original load curve and 
its representation have in fact quite different differ- 
ential coefficients. 

Nature undoubtedly seems everywhere to con- 
front us with marked discontinuities. It was the 
German mathematician Kronecker who declared 
‘God made the integers, all the rest is the work of 
man.” It would seem to be inherently impossible 
to prove that the discontinuities observed are not 
real, though the mathematician has with extra- 
ordinary ingenuity and marvellous success been 
able to represent them by continuous formule. It 
is permissible therefore to question whether Gamow’s 
theory of the steady leakage of waves from the « 
particles in the nucleus of radium, can be identified 
with reality, though the physicist who wishes to 
calculate and predict, is fully justified in working 
on this assumption and would, in fact, be unwise 
in doing anything else. As Sir J. J. Thomson 
remarked some years ago, a scientific theory is a 
policy, not a creed, and is useful so long as it works. 

Forty years ago it was the general belief that the 
atoms were all exactly alike and immutable. This 
view was demonstrated by the late James Ward 
to be merely an assumption not logically deducible 
from the data. He challenged at the same time 
the prevailing view as to the constancy of mass. 
Within some 18 months of the publication of the 
first criticism, Sir J. J. Thomson showed that 
electrons could be knocked out of atoms, and 
Bequerel’s discovery of radio-activity proved that 
atoms were not immutable. It may perhaps be 
questioned whether the present view of the absolute 
identity of electrons is better based. There are 
limits to the precision cf all measurements. Mass 
again is now known to vury with velocity. 

An older generation of physicists was very 
confident that given sufficient data the course of 
events could always be predicted. The only sta- 
tistical law recognised was the second law of thermo- 
dynamics, which implies that whilst it is not 
inherently impossible that a kettle should be made 
to boil by seating it on a block of ice, the probability 
that this will happen is infinitesimal. In a like 
instance Perrin, in his treatise on Atoms, has calcu- 
lated that once in considerably more than (10)! 
years a brick held up by a string in still air might be 
momentarily supported entirely by the difference 
in the molecular impacts experienced by its upper 
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and lower faces. Apart from the static head this 
difference is normally infinitesimal, but if the kinetic 
theory of gases be well based, there is nothing 
inherently impossible in it becoming momentarily 
very large and the probability of this event is 
definitely calculable, and, given a sufficient lapse of 
time, it is bound to occur. 

Some forty years ago Huxley was able to write 
that progress implied the extension of the province 
of what was known as matter and causation “ and 
to the ultimate banishment from all regions of 
human thought of what we call spirit and spon- 
taneity.” To-day the reign of rigid law in the 
sense understood by Huxley is an idea no longer 
entertained by physicists. Anything is possible, 
but of certain events there is only an infinitesimal 
probability. An infinitesimal may be indefinitely 
small, but is never zero, though for a vast number 
of practical ends it may be treated as such. An 
interesting example of an illegitimate use of this 
principle was provided by one of our correspondents 
some years ago. He criticised the mathematical 
deduction that round a hole in an elastic plate 
under tension, the maximum stress may approach 
three times the mean, on the ground that the 
mathematics made this rule apply whatever the 
size of the hole, and he maintained that if the hole 
were infinitesimal the plate was the same as 
unpierced. 

Eddington, both in his address last January, 
on “ The Decline of Determinancy ” and elsewhere, 
argues that the new physics affords greater room 
for spirit and spontaneity than did the old. Not so 
says Professor Darwin and also an anonymous critic 
in Nature, since although it is impossible to predict 
the behaviour of any individual electron, yet the 
proportion which will act in a certain way can be 
accurately foretold. On similar grounds Buckle, 
the author of a once popular History of Civilisation, 
ventured to assert that in a given state of society 
a certain percentage of persons must put an end to 
their own lives. Freedom of the will is, however, a, 
perhaps the, primary datum of consciousness, and 
despite Laplace, disproof of this freedom is inherently 
impossible. The illusion to be explained is not that 
of free will but rather, it would seem, the apparent 
reign of law in nature, and in opposition to Huxley 
it is not incredible that spirit and spontaneity, so 
far from being explained away, may reign every- 
where. The philosopher already quoted has sug- 
gested, in fact, that natural laws may merely 
represent habits corresponding to those of the 
societies in which Buckle said suicides must reach 
a certain percentage. 

Buckle was dealing with the habits of a few 
million people at most, living in not perfectly 
identical conditions. With atoms and electrons, 
trillions are inadequate to express the numbers on 
which the statistical laws of physics are based, and 
conditions are very uniform. That all natural 
laws are merely statistical is at least a possibility. 
The habits of societies change, and it is definitely 
known that the existing order of affairs in the 
cosmos cannot have endured from a past eternity. 
The second law of thermodynamics is sufficient to 
prove this. It has, however, been found conve- 
nient to assume that the initiation of the universe 
as known to us was catastrophic, and not due to 
a gradual evolution and change of behaviour. If 
sufficiently slow, such a change would not affect, 
within the limits of experimental error, any of the 
accepted laws of nature. 


THE TRADE OF CANADA. 


At a time when traders throughout the entire 
British Empire are looking forward with confidence 
to the Imperial Conference, to be held at Ottawa 
in July, as the beginning of a new era in their 
commercial relationships, it is of interest to study 
what is the present state of industry and commerce 
in the individual Dominions. Canada is, perhaps, 
deserving of first consideration, not solely because 
her capital is to be the place of meeting, but rather 
because of the long-established outlook of her 
producers and merchants on the need for the 
development of Empire trade. Definite evidence 
of this attitude was afforded by the fact that she 
was the first Dominion to grant a trade preference 
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to the products of the United Kingdom and other 
parts of the Empire. The preference provided by 
the Act of 1897 amounted to 12} per cent. The 
next year it was raised to 25 per cent., and in 1900 
to 334 per cent. Concessions to foreign countries, 
provided for by earlier treaties, were ended in 1898. 
Thus Canada became free to restrict the application 
of her lower tariff rates to the United Kingdom and 
the other Dominions. Now treaties, or agreements, 
are in existence between Canada and Australia, and 
also with the British West Indies. Similar action is 
contemplated in association with New Zealand and 
the Union of South Africa. Until the introduction 
of these preferences the imports from the United 
Kingdom became less and less each year. Indeed, 
at the time of their institution, 1897, the supplies 
obtained from the Home country had reached the 
low level of 5,880,000/., or 57 per cent. less than 
they had been twenty-five years earlier. Since the 
introduction of preferential duties United Kingdom 
products sent to Canada have almost continuously 
increased in value each year, and they were worth 
29,900,000. in 1931. The value of this legislation 
was not, however, one-sided. Canada sent goods 
to the United Kingdom to the extent of 13,900,000/. 
in 1897, a very poor figure when compared with 
the 97,830,000/. of 1920 and the similar, and some- 
times better, results of the succeeding years. In 
1931 the value was but 43,850,000/., but the fall 
was largely due to the decrease in export commodity 
prices. Trade between Canada and other parts of 
the Empire has also increased greatly—at rates, 
in fact, in excess of those for the Home country. 

Canada, because of her great agricultural produc- 
tion, is often referred to as being primarily an 
agricultural country. Industrial development has, 
however, grown to such an extent that the value of 
manufactured goods has for long exceeded that of 
agriculture. The lead was 21 per cent. in 1928, 
and 96 per cent. in the following year. Separating 
the production of the Dominion into its various 
classifications, such as manufacturing, agriculture, 
mining, forestry, &c., it is found that the industrial 
activities account for more than one-half of the 
total value of all production, while agriculture can 
only be credited with a quarter. No matter what 
the product may be, Canada is largely dependent 
upon foreign markets for its sale, and thus the 
Dominion has felt the effects of the decreased 
purchasing powers of its customers. Substantial 
reductions of imports naturally followed. Yet in 
spite of all adverse conditions, Canada is probably 
in a better position to-day than any other large 
territory. Its people are of hardy character, and 
the country possesses great natural wealth. In the 
last period of prosperity, 1925 to 1928, Canadian 
production increased at a much more rapid rate 
than that of the entire world, as an economic unit. 
Then the wheat production of the world grew by 
13 per cent., while that of Canada expanded by no 
less than 35 per cent. Similar, or greater ratios, 
were shown in the production of coal, petroleum, 
and zinc. The increases in manufacturing outputs 
were, generally speaking, at a rate which was twice 
that of the world. Power production and foreign 
trade afford clear indications of the welfare of a 
community. In the three years referred to Canada 
increased her available supply of hydro-electric 
power by 43 per cent., when the world increase 
was but 17 per cent. While the foreign trade of 
the world grew by 3 per cent., the Canadian addition 
was 26 per cent. These earlier experiences of the 
Dominion afford ample evidence of her recuperative 
power and show that as soon as world conditions 
improve Canada may be expected to be one of the 
first countries to recover. ‘ 

The position of industry and commerce in the 
Dominion to-day, and its promise for the future, 
may well be studied in a report, exceptional in the 
range of information it affords, recently prepared 
by Mr. F. W. Field, H.M. Senior Trade Commissioner 
in Canada and Newfoundland, for the Department 
of Overseas Trade.* This admirable example of 
what can be done to interest merchants in inter- 
national trade, provides, in its 293 pages, statistical 
records and references to Parliamentary actions, 
and that of other organisations, which show with 





°* 2 ic Conditions in Canada, 1931. Report by 
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clarity the state of each specific industry and the 
countries from which it receives its supplies, as 
well as their magnitude. From the data it affords 
much can be learned of what trade can be antici- 
pated with the United Kingdom when recovery is 
made possible. Canada supplies no less than one- 
third of the entire exportation of wheat. Her 
farmers have for long recognised the need for time 
and labour saving machinery to effect reductions 
in the costs of production. Within twelve years, 
for instance, 100,000 tractors have been sold in the 
three Prairie provinces and put into action. Steady 
increases in their application are also reported from 
Ontario and the Maritime Provinces. The present 
impairment of purchasing power has arrested 
development, but when recovery comes a great 
demand for power farming equipment may be 
anticipated. Mining is one of the major industries 
of Canada. The Dominion is the greatest producer 
of asbestos and nickel; it is the third in output of 
gold and silver, fourth in lead and copper, sixth in 
zinc, and eleventh in the production of pig-iron 
and coal. Supremacy in the utilisation of water 
power is a feature of Canadian development. The 
activity shows no signs of abatement, for the next 
two or three years will witness an addition of more 
than 1,500,000 h.p. to the existing 6,125,000 h.p. 
of hydro-electric equipment. This utilisation of the 
abundant supplies of water power has made possible 
the rapid advance from a wholly agricultural to 
a manufacturing country of importance. Cheap 
power has attracted new industries to these terri- 
tories and has enabled the expansion of existing 
ones. Canada imports more than half of her 
requirements of coal, but nine-tenths of her external 
supplies are obtained from the United States. In 
the first nine months of 1931 the United Kingdom 
was responsible for less than 750,000 tons. Subsidies 
are given to merchants transporting Canadian coal 
from the eastern and western coalfields to industrial 
areas within the Dominion. At present the supplies 
obtained from the Home country are almost entirely 
anthracite ; the sale of steam coal from the United 
Kingdom has made no progress, and there appears 
to be but little prospect of the development of any 
market for this type of fuel in Canada. 

The electrical manufacturing industries of the 
Dominion, centred mainly in Ontario and Quebec, 
are of great importance. Their production to-day, 
amounting to about 22,800,000/., is twice the value 
it was twelve years ago. Still, supplies are required 
from other countries. The returns for the last few 
years show that while the United States has 
maintained its position as the principal source 
of generators and motors, the United Kingdom has 
continued to increase the amount of participation. 
Even better results have been attained with trans- 
formers of United Kingdom manufacture. The 
trade in them has now reached the state when the 
total demand is divided equally with the United 
States. The market for British switchgear has also 
grown. In this sphere, the outdoor type of metal- 
clad switching equipment is comparatively new 
and its advantages are becoming appreciated. 
Depression is characteristic of the iron and steel 
industries in Canada, aselsewhere. Pig-iron produc- 
tion in the Dominion fell to 380,300 tons in the 
first nine months of 1931, corresponding to but 
61 per cent. of that of the similar period in the 
previous year. Steel output was also reduced. 
The total reduction in value of the yield of the iron 
and steel industries for the year 1930, as compared 
with 1929, was 36,600,000/., or 25 per cent. This 
was due to the reduced demands of practically 
every type of steel-using industry, amounting in 
some cases to a drop of one-half, but generally to 
values between one-sixth and one-quarter. One 
very pleasing feature in the market is the growing 
interest in structural steel sections and plates rolled 
in the United Kingdom. With the wide-spread dis- 
semination of the necessary data relating to British 
standards, rigid adherence to the conditions of 
delivery, and the maintenance of an active interest 
in the exact needs of a market previously supplied 
to a large extent by the United States, much valuable 
trade may be won for the rolling mills of England 
and Scotland. The United Kingdom is also con- 
cerned in the supply of steel wire to the Canadian 
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with the growth of general industry and mining. 
A large number of engines of all sizes, particularly 
of the internal-combustion type, are imported. 
These are mainly of American origin. Canada is 
still the second largest exporter of motor-cars, 
though her trade dropped by over 50,000 vehicles in 
1930, or 55 per cent. Her home market is very 
large, but still proves to be a difficult one for United 
Kingdom manufacturers. Commercial vehicles of 
the largest carrying capacity are in a different posi- 
tion, and some of the makers from this country 
maintain sales organisations, service and repair 
shops in the Dominion. 

Canada is alive to the needs of ocean transport for 
passengers and goods in the maintenance of her 
trade. With the placing in service last year of the 
Empress of Britain, the programme of construction 
of Messrs. Canadian Pacific Steamships, Limited, 
was practically completed. Communication between 
Canada and South America has been augmented. 
Late last year considerable discussion was heard 
regarding the diversion of Canadian traffic to foreign 
ports. Inquiry showed that in the year 1930 the 
port of New York handled 57,000,000 bushels of 
wheat, of which all but 3,000,000 bushels were of 
Canadian origin. This is much resented by the port 
of Halifax, where the equipment is capable of 
handling with dispatch cargoes for the largest ships 
afloat, and the port is open every day of the year. 
It is possible that the near future will witness a 
much larger share of Canadian produce being 
dispatched from Canadian ports. The opening of 
the enlarged Welland Canal may be expected to have 
an effect upon the trade of the Dominion, but in the 
prevailing unsettled conditions it is not possible, 
as yet, to estimate with any exactitude what the 
ultimate results may be. It is but a part of the larger 
scheme of providing a waterway from the Great 
Lakes to the Atlantic for ocean-going vessels, and it 
must, when all is completed, have a profound effect 
upon the future prosperity of the Dominion. The 
Hudson Bay Railway, with the newly constructed 
port of Churchill, though only open part of the 
year, affords a new route to Manitoba and Saskat- 
chewan, which is expected to reduce the difficulties 
of importing and exporting. Canada is thus making 
great efforts to extend her trade by providing faci- 
lities for its prosecution. She is actively preparing 
for a growth of inter-Empire trade, and her markets 
should be the immediate subjects of study of all 
concerned with overseas trade in United Kingdom 
products. 


NOTES. 
THe ZuyperR ZeEE RECLAMATION. 


Ir is not often that the engineer works on such a 
scale as to necessitate the revision of maps, but 
the completion of the Zuyder Zee reclamation 
scheme, an important step towards which was made 
on Saturday, May 28, will certainly affect even small- 
scale maps in the immediate future. The step 
just alluded to was the closing of the main dyke 
between the one-time island of Wieringen and 
Friesland. The North Sea is now definitely denied 
entrance to the centre of Holland, and that part of 
it, famous in history and celebrated in popular 
song, and known as the Zuyder Zee, has now lost 
its identity and has become an enclosed body of 
tideless water, the Yssellake, which is to be 
itself reduced by further extensive reclamations of 
land in the enclosed area. Although the dyke, 
some J8 miles in length from shore to shore, is now 
continuous, it must be understood that it is not 
completed. The core only, of piled-up boulder 
clay, has been closed by dumping the clay in the 
final gap by means of floating grab cranes, and the 
facing of it, together with the construction of a 
railway and road on the top, yet remain to be done. 
A comprehensive account of the complete scheme 
will be found in ENGINEERING, vol. cxxix, on pages 
665, 759, and 821 (1930), and the views given in this 
of the closing of the final gap of the main dyke of 
the north-west polder, will convey a good idea of the 
operation carried out last Saturday. In both in- 
stances the clay was dumped in a strong current 
flowing through the gap, and it must be a source of 
satisfaction to the engineers responsible that their 





wire-rope makers. The trade has naturally grown 


previous calculations regarding the disturbing condi- 





661 


tions set up by tidal movement have successfully 
stood the test of practical application. The work 
generally would appear to be well ahead of the ori- 
ginal programme, and this speaks well for the energy 
of those concerned with construction. The enclosure 
of the three remaining polders provided for in the 
complete scheme, will, owing to the shutting out of 
the turbulent North Sea, be both cheaper and more 
easily effected than that of the first one, which had 
to be not only carried out in a tideway, but had to 
have its dykes made, for this reason, stronger 
than will be necessary now that only an inland 
lake is concerned. 


Tue INstTITUTE oF PuHysics. 

At the annual general meeting of the Institute 
of Physics, which was held on Tuesday, May 24, 
the president, Lord Rutherford, called attention 
to the remarkable progress that had been made 
since the establishment of that body, which was 
founded in order to urge the importance of»physics 
not only as an academic subject, but as a profession 
which would be of value to the outside world. 
He justly claimed that the Institute was entitled 
to some credit for the growing recognition of the 
value of applied physics and urged physicists of 
every type to join the Institute. In supporting 
this appeal, we may point out that those to whom 
this advice was addressed may be encouraged to 
take it by the establishment of the new reading 
rooms, which have now been opened at the premises 
of the Institute, 1, Lowther-gardens, Exhibition- 
road, London, 8.W.7. These rooms have been 
provided to give members of the Institute and its 
participating societies greater opportunities for 
studying what is being done in physics, by examin- 
ing books and periodicals, published on the subject, 
and for discussing the problems with which they are 
dealing with those interested. The intention is to 
gather together a small library of text-books, and 
reference books, and we hope that the facilities thus 
made available will be taken full advantage of. 


Tue Rattway Trarric Pootine SCHEME. 

In a paper, which he read before the Institute 
of Transport on June 1, Mr. E. J. H. Lemon pointed 
out that, while amalgamations and working agree- 
ments were not uncommon between British railway 
companies before the great compulsory fusion of 
1922, these had always been voluntary, and had 
frequently not been encouraged by Parliament. The 
pooling scheme, which has been jointly submitted 
by the London Midland and Scottish, and the London 
and North Eastern Railway Companies to the 
Minister of Transport under section 19 of the Rail- 
ways Act, 1921, is therefore an interesting reversion 
to type, and is probably more significant in many 
ways than appears on the surface. According to 
an explanatory memorandum, which has been 
issued, the agreement, which has been entered 
into between the two companies, provides for the 
pooling of certain traffic receipts, and its object is 
the elimination of wasteful competition “in order 
to secure the utmost economy of expenditure with 
reasonable public requirements.”’ To effect this, the 
traffic receipts, except those from mails, between two 
points, where the companies are in competition, 
will be pooled under eight heads. The whole of the 
receipts from these traffics between these places for 
the years 1928, 1929 and 1930 will be ascertained, 
and in future the combined receipts will be divided 
in the proportions thus found from the average 
of these three years, certain deductions being 
made to allow for any marked change in the pro- 
portions of the total pooled traffic carried by the 
respective companies under the eight descriptions. 
It is hoped in this way to be able to effect appre- 
ciable economies in the provisions of capital, and to 
utilise the resources and equipment of both com- 
panies for their common interest between the places 
concerned. The arrangement will not affect the 
fixation of rates and charges, though it should ulti- 
mately tend, it is argued, to reduce the level of these 
by decreasing the existing margins between the 
standard revenues contemplated by the Railways 
Act of 1921 and the actual net revenues. Greater 
interavailability of tickets will be secured as well as 
a simplification of the difficult question of joint 
lines. It is not going too far to say that if such a 
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would have been received with an outburst of in- 
dignation, while even in 1923 the view was not 
uncommon that amalgamation would deprive the 
public of the benefits of competition. Some explana- 
tion must therefore be found for the general approval 
with which the present proposal has been welcomed. 
The reason probably lies in the general feeling 
that much of the present depression of the railways 
is due to no fault of their own, and that should they 
attempt to utilise an apparent monopoly to the 
public hurt, the public have an effective weapon 
of counter-attack ready to hand. It is also realised 
that efficient and prosperous railways, fairly treated, 
are necessary for the country’s well-being, and 
that any move likely to bring that condition about 
should be encouraged. In accordance with the 
terms of the Railways Act, 1921, the Minister of 
Transport has appointed a committee consisting 
ot Sir Walter Clode, Mr. H. E. Parkes, and Mr. J. 
Quirey, to consider the heads of the agreement, 
and any person desiring to make representation or 
objection to this body should communicate with 
Mr. 8. J. Page, secretary, the Railway Pool Com- 
mittee, 2, Clement’s Inn, London, W.C.2, before 
June 21. We cannot help feeling relieved that 
provision is made for dealing with this important 
matter in this way, instead of it being left to 
Parliament or a Parliamentary Committee. 


APPRENTICESHIP AND RATIONALISATION. 


The chief objects of the skilled Employment and 
Apprenticeship Association are to encourage boys 
and girls to enter skilled trades and to assist them 
with advice after they have done so. During 1931 
no less than 2,389 cases were dealt with in London, 
and 595 boys and 493 girls were actually placed in 
positions. Of the boys, 161 entered the engineering 
and heavy metal trades, and 143 obtained clerical 
and warehouse posts, while the furnishing, light 
metal, and instrument making industries and 
designing and drawing also received their share. 
The girls principally favoured the needlework 
trades, though clerical and stockroom work and, to 
a less extent, other activities were also patronised. 
It will, therefore, be gathered that useful work is 
being done by the Association, though we infer 
that there is a debit side to the account and that a 
not inconsiderable number of the candidates leave 
their jobs after trial. This point, which is not 
unimportant, is emphasised by a paragraph in the 
annual report, which calls attention to a document 
on the Social Aspects ot Rationalisation, which has 


just been issued by the International Labour | 


Office. This states that “output was increased 
from 10 per cent. to 40 per cent. from better selection 
of workers, from 27 per cent. to 200 per cent. from 
the training of workers, from 20 per cent. to 70 
per cent. by the rationalisation of movements, 
from 40 per cent. to 260 per cent. from chain work, 
from 15 per cent. to 300 per cent. from incentive 
forms of remuneration, and from 2-8 per cent. to 
33 per cent. by the introduction of rest pauses.” 
At the same time it is remarked that a harmonious 
compromise is required between the interests of 
production and the imperious needs of human nature. 
In a word, rationalisation cannot work in a water- 
tight compartment, but must take account of the 
human factor. It is therefore, highly. important 
that care should be taken in the initial selection of 
the boy and girl and that that boy or girl should be 
sympathetically supervised in the first years of his 
or her industrial life, since it is obvious that mis- 
fitted and maladjusted youngsters are not the 
material from which efficient craftsmen will spring. 
Thus, the Association has a dual role to play 
first to make the prospective employee and his 
potential employer regard them as an essential 
wo-between, and then in ensuring that the contact 
once established is maintained with the least 
possible resistance. It may be well that their 
success or failure will be judged by what they can 
do in the latter field. 


Primary EDUCATION FoR ENGINEERS. 


In pointing out, in the Presidential Address 
which he delivered before the Association of 
Teachers in Technical Institutions, during their 
recent Annual Conference at Cardiff, that the 
changes which had been brought about in human 
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existence during the last century by the work of 
scientists and engineers should be reflected in our 
educational system, Mr. 8S. H. Moorfield struck a 
note which is well worth emphasising. In the 
presence of these vast changes it is, of course, 
illogical that education should follow the same 
course as it has done for centuries, but, unfortu- 
nately, that illogicality is not recognised by those in 
positions of influence in all departments of life. Such 
ultra-conservatives, for it is difficult to coin another 
name for them, are to be found at our universities 
lauding a cultural education which, whatever its 
advantages, is in no way calculated to fit man for a 
place in the modern scheme of things, and has the 
further drawbacks that it absorbs time, which 
would be better employed in rendering the student 
capable of playing his part in putting this country 
on its feet much earlier than is now possible. It 
is true that this type of authority is disappearing, 
but until it does so entirely it is impossible to 
expect the general introduction of that improved 
education for which Mr. Moorfield pleads. Put 
concisely, his suggestion is that as soon as the 
boy or girl is able to absorb precise facts and ideas, 
communicated to them through the medium of 
language and by practical demonstration, they 
should be introduced to those things which apper- 
tain to the doings of mankind. In other words, 
that they should begin to receive a measure of 
technical education as soon as they leave the 
junior schools at the age of eleven. This need 
can be met by the Junior Technical, Commercial 
and Domestic Schools, whose curricula is of a kind 
that success is often achieved by those who have 
been written down as hopeless by institutions of 
a more literary type. Mr. Moorfield therefore 
recommends that such schools should be definitely 
included in our educational system, not only 
because they give a balanced and consequently 
a cultural education, but because they provide the 
most suitable avenue of approach to technical 
education of a higher type. It will be remembered 
that the same opinion was forcibly expressed by 
the Committee on Education for the Engineering 
Industry, and we hope therefore that the higher 
educational authorities will not delay in taking 
the necessary steps to implement these important 
proposals. A policy of economy, which would 
stand in the way of this being done would be false. 


THE INSTITUTION OF WATER 
ENGINEERS. 

| Tne thirty-seventh summer general meeting of the 

| Institution of Water Engineers was held at Sheffield 

and Buxton from May 18 to May 21 under the presi- 

| dency of Mr. J. K. Swales, M.Inst.C.E. 

The proceedings opened at the Town Hall, Sheffield, 
on Wednesday, May 18, when an official welcome was 
| extended to the Association by the Lord Mayor of 
| Sheffield (Alderman T. H. Watkins, J.P.), and certain 
| formal business was transacted. In the course of an 
address, which followed, the President said that although 
the trade depression had not severely affected the 
routine operations of water authorities it had, mainly 
| owing to a reduction in the amount of water supplied 
| for trade purposes, adversely influenced their finances 
| and seriously delayed extensions, alterations, and 

improvements. It had also rendered the determination 
| of future water requirements very difficult, for while, 
}up till a few years ago, the rate of increase during 
preceding years could be applied with the necessary 
corrections to the limited period of years next following, 
with the reasonable certainty that the provision would 
not be excessive, in recent times the demand for water 
in many northern towns had not materially increased, 
|and had in some cases actually declined. As water 
| schemes which involved the construction of relatively 
|large reservoirs had usually to be constructed from 
|8 to 15 years before they could be brought into 
| service, this uncertainty raised a very perplexing 
problem. 

In considering the question of the provision of 
| water for present and future needs, it had been custom- 
| ary for those who had to deal with surface supplies 
| to take the estimated yield during the driest known 
| three consecutive years as a basis. As in the north 
| of England, however, there had not been such a period 
| since 1887-88-89, the layman was apt to regard this 
| standard as being unnecessarily high, with the result 
| that works essential to maintain it had not been 
| proceeded with. Many water authorities would, 

therefore, find themselves in serious straits if there 
| were a sequence of years with rainfall] not more 

















favourable for water supply purposes than those of 
1887-88-89. By the adoption of the standard men- 
tioned, an undertaking would, of course, have con- 
structed works with a capacity at least 25 per cent. 
in excess of requirements in normal years and 
what was virtually a premium would have been paid 
to ensure against the rare contingency of the occurrence 
of the three driest years. Such insurance was, however, 
for the benefit of every member of the community, 
and would not on the average amount to more than 
0-5d. per week per head of the population supplied. 
In order to avoid a large capital expenditure on the 
provision of surface sources of supply and impounding 
reservoirs in excess of what was required to meet 
requirements in normal years, an ideal was to utilise 
a local underground or other source of supply with a 
capacity up to about 20 per cent. of that of the reser- 
voirs. The standing loan charges on such works would 
be relatively low and in times of reduced demand no 
running expenses would be incurred. Unfortunately, 
the utilisation of such a source was rarely practicable, 
though the Sheffield Corporation pumped water from 
the River Don to a balancing tank 11 miles away, near 
the foot of the Damflask reservoir, and thus fulfilled 
the same purpose. This water was used for compensa- 
tion purposes in lieu of that from the reservoir, which 
was suitable for domestic use. 

Continuing, the President said it was high time that 
there was some constructive water works legislation 
of a general character which would consolidate the 
best practice to meet modern conditions, would estab- 
lish a body to allocate the country’s resources in the 
general interests of the community, and would re-adjust 
existing allocations where hardship or anomalies were 
clearly shown to exist. This would ensure that our 
water resources were properly conserved and fully and 
systematically utilised for all purposes. A marked 
step in these directions had been made by the Reports 
of the Legislation Sub-Committee of the Advisory 
Committee on Water and of the Joint Conference of the 
British Waterworks Association, the Water Companies 
Association and the Institution of Water Engineers. 
With the congestion of Parliamentary business, there 
was, however, little hope of a measure incorporating 
what was desired being placed on the statute book, 
unless there was a water crisis or unless the Bill were 
free from all contentious matter. In the absence of 
such legislation, or of Regional Advisory Water Com- 
mittees, some authorities had only been relieved from 
a serious position by the trade depression and the 
consequent decrease in demand. 

The Presidential Address was followed by a paper 
on “The Construction of Gunong Pulai Reservoir, 
Singapore,” by Mr. J. 8. Jackson. About 20 years 
ago it became clear that the water resources of the 
island on which Singapore lay were exhausted, and that 
further supplies would have to be drawn from the State 
of Johore on the adjoining mainland. In 1923, a 
scheme, comprising two storage reservoirs at Gunong 
Pulai and Pontian Kechil on the mainland, together 
with a pipe line from Gunong Pulai to Singapore, and 
a service reservoir at Fort Canning, in the centre of the 
town, was approved. The two storage reservoirs 
were fed from the slopes of Gunong Pulai and water 
was pumped from Pontian to a balancing tank close 
to the mechanical filters below the Pulai Reservoir. 
After filtration, the waters of both reservoirs were 
transmitted through the 33-mile pipe line by gravity. 

The Pulai reservoir had a capacity of 1,220 million 
gallons, the whole of the water impounded, except 
the bottom water, being available for supply. The 
average rainfall in the district was 107-23 in. per annum 
and an overflow weir 150 ft. long on the crest had been 
built to deal with a twenty-four hour fall of 18 in. 
It was calculated that the depth of water passing over 
the weir under these conditions would not exceed 1-8 ft. 
The reservoir impounded the flow of two streams, known 
as Pulai II and Pulai III. The upper waters of the 
latter were conveyed through a short tunnel under 
the ridge separating the catchment areas and a small 
dam in the south-west corner of the Pulai catchment 
spanned a low col leading across to the upper area of the 
Pulail stream. At the narrowest portion of the divide 
separating the two areas the water face of the ridge was 
lined with a reinforced-concrete apron to prevent perco- 
lation. The works thus fell into three main divisions, 
the Pulai IT main dam, the Pulai ITI weir and tunnel, 
and the col subsidiary dam and apron. The main 
dam was 470 ft. long at road level, which was 119 
ft. above the approximate stream bed level. It was 
carried down 133 ft. into the rock and was curved in 

lan, the waterface having a radius of 1,100 ft. The 
earting was of 5 to 1 Portland cement concrete, with 
a few displacers, while the whole of the downstream 
face and the upstream face above the lowest draw-off 
level were faced with random-squared rock-faced rubble 
set in 2 to 1 cement mortar. Local granite 

was used for the masonry and also for all the concrete 
te. The average thickness of masonry was 

2 ft. 8 in. and the average weight of the concrete 
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147 lb. per cubic foot. A valve tower with a circular 
shaft 15 ft. in diameter projected from the middle of 
the dam and contained a 36-in. upstand pipe with three 
24-in. draw-off pipes at different levels. Each draw 
off was controlled by two normally-operated sluice 
valves. Two tunnels ran through the dam, one above 
the other on the line of the valve shaft, the lower being 
connected to two scour pipes, which carried the river 
during construction. The upper was 36 in. in diameter 
and conducted the water from the foot of the upstand 
pipe to the strainer house at the back of the dam. 

The Pulai III weir was of the same pattern as that 
common in India, where a good foundation could not 
be obtained. It was 50 ft. long with a freeboard of 
3 ft. and a maximum height of 14 ft. above the concrete 
apron. This apron, together with a cut-off wall and 
heavy pitching downstream, gave a hydraulic gradient 
of 1 in 18, so that percolation could take place without 
endangering the safety of the structure. The front 
portion of the col subsidiary dam was a concrete wall 
340 ft. long with a maximum height of 25 ft. above 
ground level. It was built with grooved construction 
joints running right through from back to front, and 
was reinforced with a screen of }-in. horizontal and 
$-in. vertical bars placed at 12-in. and 3-ft. 4-in. centres, 
respectively, 3 ft. from the back. 

Work on the approach road began in May, 1924, 
and on the main dam in February, 1925, and the scheme 
was formally opened by the Governor in March, 1929. 

A paper on “Reinforced Concrete for Water- 
Retaining Structures” was then presented by Mr. H. C. 
Ritchie, who said that in a paper on the same subject 
read ten years ago he had warned engineers of the 
very unsatisfactory results which might follow the 
application of the data given in the Statutory Regula- 
tions to water-retaining structures. This position had 
remained unaltered, with the result that efficient design 
was left completely in the hands of the individual 
engineer. He (the author) had also laid down that in 
a concrete water-retaining structure the tensile stress 
in the steel reinforcement must be limited so that 
the resultant strain in the surrounding concrete would 
not cause cracks, however remote, that the direct 
tensile stresses in the concrete must also be limited, 
that the stresses due to the contraction of the concrete 
as it matured must be relieved by contraction joints, 
and that planes of structural discontinuity and elastic 
expansion joints must be provided. The observance 
of these principles during the intervening period had 
overcome those uncertainties to which reference had 
been made earlier, and had enabled a more detailed 
account of the application of these principles to be given. 

Experience during the same period also ed 
his views that concreting should be suspended in the 
predetermined positions of the contraction joints only, 
that means should be adopted to make such places of 
stoppage watertight, that aggregates and sands should 
be selected and their proportions determined so that 
the concrete was practically impermeable under the 
stresses imposed and had a a rer high tensile 
efficiency, and that it was desirable to fill tanks and 
reservoirs as soon as possible after completion. Such 
matters as slow speed of construction, high cost of 
temporary centering, uneconomical employment of 
reinforcement in compression and inaccuracy in the 
positioning of the reinforcing steel, could, however, be 
only completely overcome if a part of the steel reinforce- 
ment were pre-erected and employed to carry the 
temporary centering, the deadweight of the wet 
concrete, and the other loads incidental to construction. 
Ample evidence was now available of the structural 
and economic advantages of reinforced concrete in the 
construction of service reservoirs, water towers and 
all types of water-retaining structures, except, perhaps, 
large dams for impounding reservoirs. Theoretical 
investigation left little room for doubt that considerable 
economy would result from the adoption of such 
structures and experience in other countries substan- 
tiated that conclusion. 

In the afternoon a paper on “ Ancient and Modern 
Methods of Measuring Water’ was presented by 
Professor F. C. Lea, who said that any hydrographic 
survey involved the measurement of the flow of water 
in streams and rivers, as well as of that available from 
underground sources. Such data would be of the 
greatest value in any attempt to organise village, town 
and city supplies, and would provide information as 
to possible industrial developments. The control of 
the flow along channels for irrigation and other purposes 
was among the earliest of man’s civil engineering works, 
but it was not until the time of Hero that there were 
any clear conceptions as to how water should be 
measured. Hero anticipated what was still the most 
accurate method of calibrating any water-measuring 
device, i.e., by determining the volume flowing into 
& vessel in a given time; and it was his work, together 
with the experiments of Galileo, Toricelli, Boyle and 
Marriotti, which paved the way to our modern know- 
ledge of the subject. Before the eighteenth century 
there was, however, no very clear understanding of 
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the fundamental principles governing the flow of water, 
and it was not until Bernoulli enunciated his well- 
known theorem that in a stream of frictionless fluid the 
pressure head plus the velocity head plus the position 
head was constant, that the whole aspect of hydraulics 
was changed. This equation was consistent with 
Newton’s laws and the laws of conservation of energy, 
while the enunciation by James Thomson of the law 
of similarity and the work of Osborne Reynolds and 
Rayleigh "Reeaar a powerful instrument for the 
analysis of scientific data, peculiarly applicable to 
hydraulics, by showing that there must be consistent 
relationships in terms of mass, length, and time between 
the terms on two sides of any equation. In other 
words, in formule for quantities of flow in pipes or 
channels or for measuring instruments of the pipe or 
channel type, the so-called coefficients of disc 
could not be used without reference to dimensions and 
velocities. 

Weirs were largely used for controlling and measuring 
the flow of water, but the researches of Bezin suggested 
that they could only be considered accurate when 
employed under carefully specified conditions, for 
which an accurate calibration curve had been obtained 
from direct volume measurements. For instance, the 
wind, inaccuracies in measuring the head over the 
weir, errors done to velocity of approach, side con- 
traction and downstream conditions near the weir 
plate, were all serious sources of discrepancy. Syphon 
oe could also be used as measuring instruments, 
though it was not easy to evaluate the discharge from 
them from theoretical considerations, as the losses 
due to c e of direction were difficult to estimate, 
and those in the straight lengths were seriously affected 
by the rapid changes of direction occurring in the 
syphon. The Venturi tube was an application of 
Bernoulli’s principle that in a horizontal tube the 
pressure head and velocity head were constant, if 
friction losses could be neglected. In the old meters, 
two floats were used, and the difference of pressure in 
the pipe and at the throat was converted into a reading 
proportional to the quantity. Single float-meters, with 
a motion which was proportional to the discharge, 
were now extensively employed, and were simple. 
Where a flow was taking place in a closed pipe, such a 
meter should be placed a length of 20 diameters after 
a disturbance, and at such a level that the pressure 
in the throat never became so small that there was 
any risk of dissolved air being liberated. It was also 
desirable, though not essential, that this pressure 
should be above that of the atmosphere. Instead of 
using a Venturi meter it was possible to employ an 
orifice with a good degree of accuracy, while a Pitot 
tube was a simple instrument for determining the 
flow in open channels or in closed pipes when it had 
been specially calibrated for the situation in which it 
was to work. This, however, was by no means easy. 

The flow over a weir could also be checked by running 
salt solution into the stream at a constant rate, taking 
samples at a slow and steady rate at some down-stream 
point, and measuring the weight of salt per cubic foot 
in them. To determine the discharge in large pipes 
and aqueducts, copper cathodes were sometimes placed 
across the channel at two given sections. These 
cathodes were insulated from each other and connected 
in series with a battery and galvanometer. When the 
salt solution passed the up-stream cathode, the 
galvanometer reading increased to a maximum and 
died away. This was followed by similar variations 
down-stream. The time taken between the maximum 
readings at the two stations divided into the distance 
gave the mean velocity. 

On Thursday, May 19, visits were paid to the Lang- 
sett, More Hall and Broomhead reservoirs of the 
Sheffield Corporation. In a short account of these 
works, written by the President, it was stated that the 
first real attempt to supply Sheffield with water was 
made in 1713, when reservoirs were constructed at 
Whitehouse. These were followed, in 1742, by others 
in the Crookesmoor Valley. In 1830, the Sheffield 
Water Company was incorporated and obtained 
powers to build reservoirs at Redmires and Rivelin, 
while in 1853 the construction of the Agden, Strines 
and of the original Dale Dike reservoir was authorised, 
followed by the existing reservoir in the same valley, 
the Damflask reservoir, and the Broomhead and More 
Hall reservoirs in the Ewden Valley. In 1888, the 
undertaking was transferred to the Corporation, and 
in 1896 powers were obtained to construct the Langsett 
and Underbank reservoirs in the Little Don Valley, 
while in 1899, Parliament gave to Sheffield a 25 per cent. 
share in the yield of the reservoirs and works of the 
Derwent Water Board. The city was fortunate in 
being able to obtain the whole of its supplies from the 
elevated moorlands within 15 miles to the west and 
north-west of the city. The total drainage area covered 
30,403 acres, and the available capacity of the thirteen 
reservoirs now in use was 7,070 million gallons. The 
embankments of all the reservoirs were formed of 
earthworks with puddle walls, and while the older 








reservoirs had puddle-filled trenches, those of the newer 
were concrete filled. Water for compensation pur- 
poses was pumped from the River Don at Ickles by 
two 8-in. and two 6-in. electrically-driven centrifugal 
pumps and delivered to Wincobank, where it was 
softened and otherwise treated. It was then pumped 
by two 8-in. electrically driven high-lift centrifugal 
pumps to a balancing tank at Damflask, about 11 miles 
away. The total lift, including friction, between the 
two points was 385 ft. There was also a pumping 
station at Rivelin, from which the higher parts of the 
city were supplied from two electrically-driven pumps, 
each with a capacity of 1,250,000 gallons per day, 
while in a second station on the same site there was a 
pump which enabled 4,000,000 gallons per day of water 
to be raised 108 ft. from the Loxley Valley to the level 
of the Derwent supply. These two stations made 
the high level, middle zone and low level waters inter- 
changeable on occasion at comparatively small expense. 
On Friday, May 20, a visit was paid to the works 
of the Derwent Valley Water Board, which was incor- 
rated in 1899 to supply water to Derby, Leicester, 
ottingham and Sheffield and to local authorities in 
the counties of Derby and Nottingham. The Board had 
constructed two reservoirs, one at Howden with a capa- 
city of 2,050 million gallons and one at Derwent with 
a capacity of 2,155 million gallons, and a diversion 
weir across the rivers Ashop and Alport from which a 
conduit and tunnel were run to the Derwent reservoir. 
Sheffield’s share of the Derwent water was taken from 
the Board’s aqueduct at Lady Bower, about three miles 
south of the Derwent reservoir, and was conveyed 
through a tunnel about 4} miles long under Bamford 
va to the works of the Corporation in the Rivelin 
Valley. This tunnel had a semi-circular arch with 
vertical side walls and dished invert, the height being 
6 ft. 6 in. and the width 6 ft. The lining was partly in 
concrete and partly in brickwork, depending on the 
strata, which consisted of millstone grit and hard 
slate interspersed with bands of sandstone. 
On Saturday, May 21, a visit was paid to the Fernilee 
Reservoir Works of the Stockport Corporation in the 
Goyt Valley. 


THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of this Society was held 
on Wednesday, May 18, in the Society’s rooms, South 
Kensington, Dosteenet 8. Chapman, F.R.S., President, 
being in the chair. A paper entitled “ The Rainfall 
of Assam ” was presented by Mr. G. Bransby Williams, 
M.Inst.C.E. The paper dealt with the geographical 
distribution of the mean annual rainfall of the province 
of Assam. The subject was of special interest from a 
meteorological point of view. Assam was the wettest 
province of the Indian Empire, and contained Cherra- 
punji (where the mean annual rainfall is 460 in.) 
reputed to be the wettest place in the world. The period 
of the S.W. monsoon was of greater length in. Assam 
and Burma than in the north and central India. In 
consequence, there was a marked difference between the 
seasonal distribution of the rainfall in those countries. 
On an average, in the Central Provinces, 87-6 per cent. 
of the year’s rain fell in the four months June to 
September, whereas, in Assam, only 65-9 per cent. fell 
during these months. Tables appended to the paper 
showed the variations from the mean of the average 
rainfall during periods of wet and dry consecutive 
years. The probability of the year’s rain at any station 
in Assam being less than any given percentage of the 
mean had been worked out. It was found that the 
chance is 400 to 1 against the rainfall in any one year 
being below 50 per cent. of the mean. 

Two memoirs were also presented at the meeting for 
discussion. The first, entitled “On the Secular Varia- 
tion of Rainfall at Rothamsted ” (vol. iii, No. 27), by 
Dr. J. Wishart, M.A., covered a detailed study of 
the rainfall at Rothamsted over the 76 harvest years 
1854-1929. This revealed the fact that not only had 
there been sensible changes in the average yearly rainfall 
of a similar character to those observed at other stations 
in England and Wales, but the distribution of rainfal! 
throughout the year had changed. The maximum in 
autumn (and equally the minimum in spring) occurred 
significantly later to-day than was the case 76 years ago, 
but there was some sign that this movement was now 
reversing its directions as appeared to have happened 
towards the end of the eighteenth and again in the 
middle of the nineteenth centuries, as judged from 
early records at a number of other stations. It would be 
interesting to have similar detailed analyses of the rain- 
fall data at other places. 

The second memoir, entitled ‘‘ The Zonal Distribution 
of Rainfall over the Earth”’ (vol. iii, No. 28), by Dr. 
C. E. P. Brooks and Theresa M. Hunt, stated that the 
mean annual rainfall] in each five-degree zone was ealcu- 
lated separately for the land and sea areas by a plani- 
metric method using the best available rainfall eharts 
for each country or ocean. The results showed maxima 
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over the land in latitude 0 deg. to 5 deg. S, and 50 deg. 
to 60 deg. S., a minimum in latitude 30 deg. 8.; over 
the sea, maxima in 50 deg. N., 0 deg. to 10 deg. N., and 
40 deg. to 45 deg. 8., minima in 40 deg. to 50 deg. N., 
20 deg. to 30 deg. N., and 20 deg. S. The figures were 
compared with those obtained by previous investi 
gators. The average zonal rainfalls in each month 
were then computed from the annual figures by means 
of the annual variations at a representative series of 
stations, island stations being employed for the oceans. 
An appendix gave the average rainfall of a number of 
separate countries. 


CELLULAR RUBBER MANUFACTURE. 


AN interesting and simple process of manufacturing 
spongy or cellular rubber in articles of any desired form 
has recently been developed by Messrs. Dunlop Rubber 
Company, Limited, Fort Dunlop, Birmingham. The 
short account here given of the new system is illus- 
trated by Figs. 1 to 3, on this page. The cardinal 
feature of the process is not that of producing cellular 
rubber per se, but that the particular article required is 
produced in one piece, #.¢., it is not built up of parts 
cemented together, the material being run into moulds 
in a manner analogous to the casting of metals. This 
results in a desirable homogeneity and stability, both 
of which make for durabiiity, whilst the resiliency of 
product, ¢.g., a seat or back for passenger vehicles, can 
be determined exactly and produced to a uniform stan- 
dard. The raw material is rubber latex. This is received 
at the works in liquid form without the addition of any 
substance other than ammonia, with which it is mixed 
at the producing estate to prevent coagulation during 
transport. After a preliminary mixing and extraction 
of most of the ammonia and of any water, the latex is 
delivered by overhead pipes to a number of vertical 
tanks in which the vulcanising ingredients, such as sul- 
phur and the colouring matter, are'incorporated with it. 


On its way into the tanks the latex passes first | 
through a pair of shallow pans arranged in series above | 


the tanks, and enciroled by circular perforated pipes 
by means of which air is blown over the surface of the 
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liquid. This removes 
the last traces of the 
ammonia, and the latex, 
which is then somewhat 
similar in appearance to 
unskimmed milk, flows 
into the tanks below. 
These are provided with 
revolving paddles and 
are jacketed with cold 
water. The sulphur, &c., 
is added in measured 
quantity in powder form. 

A point of interest in 
connection with the 
sulphur powder is the 
method of preparation. 
Its final state must 
be one of extremely fine subdivision, and this is 
effected by grinding the material by means of pebbles 
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in revolving containers, much as cement is ground in a | 


ball mill. The containers consist of wide-mouthed 
stoneware jars which, when partly filled and sealed, 
are rotated at a comparatively slow rate by means of 
horizontal rubber-covered rollers on which they rest 
on their sides. The grinding period lasts about eight 
days, after which the material is removed and the 
sulphur powder separated by means of fine sieves. 
After mixing, the charged latex is drawn off from 
the tanks into deep pans with hemispherical bottoms, 
one of which will be seen in the foreground of Fig. 1. A 
minute quantity of soap solution is added as the 
mixture is drawn off. The next process is that of 
beating up the mixture by a revolving wire whisk of a 
somewhat egg-shaped contour. One of these appears 
in the background of Fig. 1. The whisk is given a 
rapid rotatory motion round its own axis, which itself 
rotates round a vertical axis passing through the 
centre of the pan, epicyclic gearing being employed to 
provide the combined motions. As will be seen from 
the figure, the whisking machines are duplex. Each 
whisk is belt-driven by a separate motor. The whisk 
in the foreground is in operation. The action is that 
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of entraining air in the mixture, which does not become 
frothy in the sense that soapy water does, but is 
transformed into a perfectly liquid mass containing 
innumerable air vesicles uniformly distributed in it. 
The length of the operation depends on the degree of 
sponginess required in the finished material, but 
20 minutes may be taken as a representative figure. 
About 1} minutes before the completion of the whisking 
a coagulating accelerator is added to the mixture, 
which is then ready for pouring. 

The moulding operation is shown in Fig. 2. The 
man at the right is pouring the mixture direct from one 
of the pans, which has been removed from the whisking 
machine. On the left the lower part of a filled mould 
is shown, into which is being inserted the upper part. 
On this are formed what correspond to the cores in a 
moulding flask for metal. It will be noticed that the 
lower part of the mould is tilted. This is to avoid air 
locks under its top part, which is made in sections, 
as seen in the foreground of the figure. The sections 
are perforated with holes forming air exits, and the 
mixture overflowing through these indicates that the 
mould is correctly filled. The button-like projections 
on the filled mould on the second man’s left hand show 
this overflow. It may be noted that this photograph 
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THE NEW BRIDGE 














































































































ENGINEERING. 


OVER THE THAMES AT CHISWICK. 














Fig. 1. Fig. 2. 
. “~~ ie | 
sm 
h3+ _ st 
Pitdor fof! op pm 
1 + — 
H | | rm 
Bog | 2 
@ fenee tf p> 
~~ | | 
Pg 1 : 
JeSRRS: * 
S |_| | 7 
‘So7 — 27 
4 
2 s © 
a Tay a Sv 
8 a es as 
03 ee 4 asta 03 
| 
= SS See oe eee © | . 
02 | | 4 | 0-2 
| | 
6 ul a “C00 “00 1000 a aw 
D 2 D » 1400 1600 1800 2000 2200 z 
(3311) Total Load on All Jacks. (Tons) Load on Ait acks.{ Tons) “esnacmas’ 


and also Fig. 3 were taken at an early stage of develop- 
ment in manufacture. The plant is now laid out so that 
the moulds are carried on a moving table arranged 
in plan in hairpin fashion. The mixture when poured 
on one side of this table is quite fluid, but by the time 
it has rounded the bend and reached a corresponding 
position on the other side it has set and is quite tough, 
though elastic. 

The moulds are next caught up by a travelling con- 
veyor, from which they hang vertically, and enter a 
long trough of water heated to 200 deg. F. About an 
hour is occupied in passing through the trough, during 
which period the vulcanising reaction occurs. On 
leaving the trough the moulds are opened, the upper 
sections being removed as shown at the right hand of 
Fig. 3. It may be here mentioned that, as the moulds 
are made of an aluminium alloy, they are quite easily 
handled. A vulcanised seat cushion is seen bei 
lifted out of its mould at the left hand of the figure. 
This shows the way in which different degrees of 
resilience are provided for at different parts of the seat 
by means of variously spaced ribs. The resilience can 
also be controlled by making the base portion of rela- 
tively dense cellular rubber, and the upper or surface 
portions of a lighter or softer rubber. For this pur- 
pose the mould is filled with layers of mixture of 
differing density, the layers coalescing perfectly at 
the planes of juncture. The seats, &c. are then 
spun in centrifugal separators, which operation re- 
moves about 80 per cent. of the water absorbed during 
vuleanisation. They are then finally dried in an air- 
heated chamber. The final operation is inspection 
and the removal of fins, &c. The surface of the part 
as it comes out of the mould appears very smooth and 
gives no indication of the cellular structure inside. 
Examination with a magnifying glass, however, shows 
it to be thickly perforated by very small holes, so that 
the whole structure is porous. The moulds, after 
stripping, are hooked on to a travelling conveyor, 
which first passes them through a tunnel, in which 
they are cooled and washed by sprays of water. They | 
are then traversed to the filling table, which they | 
reach quite dry. 

The new cushion rubber has been given the trade 
name of Dunlopillo. At the time of our inspection | 
of the plant, mass production was being employed to | 
fill large contracts, and the number of types of moulds | 
was somewhat limited. The requirements of the | 
numerous makes of motor-car and other vehicles will be 
catered for, as well as domestic and public furniture. 
The seats, arm-rests, &c., upholstered by this method | 
are very comfortable in use in vehicles, their resilience | 
rendering them much more accommodating than either | 
Springs or hair stuffing, while, as air freely circulates | 
through the material, it keeps cool. A desirable quality 
is that neither vermin not germs can live in it. We | 











THE NEW CHISWICK BRIDGE. 


THE gap in the last of the arch spans of the reinforced- 
concrete bridge which is being constructed across the 
Thames at Chiswick, under the Middlesex and Surrey 
(Thames Bridge) Act, 1928, was closed on May 20. 
A few months’ more work on the roadway, parapets 
and approaches will suffice to complete the structure. 
This bridge, in combination with the new bridge at 
Twickenham, is intended to relieve the present road 
congestion at Chiswick and Richmond, and ultimately 
also at Hammersmith Broadway. The two bridges 
will provide a direct route to the west and south-west, 
by-passing the most congested part of Chiswick. 
The Chiswick bridge has been designed by Mr. A. 
Dryland, C.B.E., M.Inst.C.E., Engineer to the Middlesex 
County Council, in collaboration with Sir Herbert 
Baker, K.C.I.E., R.A. and Messrs. Considére Construc- 
tions, Limited, of Westminster. The contractors for 
the work are the Cleveland Bridge and Engineering 
Company, Limited, of Darlington. 

The river is crossed by three arches, of which the 
central has a span of 150 ft. between springings, the 
rise being 19 ft., giving a clear headway of 25 ft. above 
the Trinity high water mark. There are two side spans 
each of 125 ft. in the clear. The width of the bridge is 
70 ft. between parapets, and accommodates a carriage 
way 40 ft. wide with two 15-ft. pathways. Portland 
stone has been used for facing the arches, for the 
parapets, and for some other masonry, but with these 
exceptions the structure is of reinforced concrete 
throughout. 

A cellular construction has been adopted for the arch 
vaults, which measure 4 ft. 8 in. deep at the springings 
and 3 ft. at mid span. The roadway slab is 9 in. 
thick. It rests directly on the vaulting at the crown, 
and is supported over the spandrels on reinforced- 
concrete columns, monolithic both with the roadway 
slab and with the vaulting. The foundations are on 
London clay at a uniform depth of 24 ft. below ordnance 
datum. They were put in by means of cofferdams, 
the sheet piling being of steel troughing. The load 
at foundation level amounts to 5 tons per square foot 
at the abutments, and to 4 tons per square foot at the 
river piers. The arch vaults have been erected on steel 
centring, having a timber cleading overlaid with three- 
ply wood, which was used to secure a smooth finish on 
the work. In some cases where a specially smooth face 
was desired, the three-ply wood was replaced by zinc 
sheeting. For erecting the centring and handling 
materials generally, the contractors have installed 10 
cranes, each having a 100-ft. jib. Of these cranes one 
is of 10-ton rating, whilst the rating of the others is 
5 tons. 

The three arches have been built simultaneously. 
Concreting was carried out symmetrically for each 


understand that the London General Omnibus Company | arch to ensure uniform loading and deformation of the 
have fitted this material in 250 of its new omnibuses, an | temporary staging. At mid-span, where the two semi- 


example being followed in 50 vehicles for the Birmingham 
and Midland Omnibus Company. On the fixed-seat side, 
the whole of theseating of the new Shakespeare Memorial 
Theatre at Stratford-on-Avon has been thus upholstered. 

The reduction in cost over standard upholstery is stated 
to be in some cases as much as one-third. 








vaults meet, a plane of separation was formed by ver- 
tical mild steel plates #,-in. thick. Ten cells were also 


provided here, each of which temporarily accommo- 


dates an 11-in. hydraulic jack. By means of these, the 
thrust at the crown and the bending moments at the 
| crown and the springings could be re-adjusted. The 
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object of this device is such that, under normal dead 
load and at normal temperature, there shall be no 
bending moment at either mid-span or at the piers. 
In the case of the 150-ft. central span, the jacks 
were required to exert a total load of 2,200 tons. With 
this load the pressure on the concrete which directly 
received the thrust was 2,800 Ib. per square inch. The 
mix used was | : 1}: 3. 

Without the provision for adjustment, there would 
have been, when the structure was completed, a 
positive bending moment at the crown and negative 
moments at each springing produced by shrinkage of 
the concrete and other secondary effects. To eliminate 
these, the thrust of the jacks was applied not at mid 
thickness, but at a calculated distance below this, 
thus producing at the crown a negative moment equal 
and opposite to that due to the future loading, &c. 
In the case of the centre span the operation of opening 
the arch by jacks and closing the gaps took three hours. 
Pressure was put on the jacks at 9.50 a.m. and raised 
by steps to 180 tons per jack. Readings of the increase 
in the width of the gap were recorded at each step, as 
also of the rise of the crown. This loading having been 
reached, the jacks were slowly slacked off in a corre- 
sponding series of steps, as shown by the dotted 
curves in Figs. 1 and 2, and fresh records taken. This 
cycle was repeated a second time, and the pressure 
was increased to the maximum, amounting to 2,200 
tons total. The readings in the first series were always 
found to disagree with the later, since concrete and 
stone always take a sensible permanent set when first 
loaded. Moreover, there is also a sensible creep. In 
the case in question, the creep observed under the 
ultimate load was about one-sixth of the maximum 
displacements recorded. There was a rise of 1-25 in. 
in the height of the crown and an increase of | in. in 
the width of the gap. Measurements were also taken 
of the bending of the river pier as the thrust of the 
jacks was raised. In Figs. 1 and 2 we reproduce 
graphs of the observations made. The large hysteresis 
loops are well shown in both figures, and in Fig. 1 the 
fact that the creep continued during the whole operation 
of unloading the jacks is apparent. 

When the full load had been reached, the gaps 
were filled in with a special and very dry mix of mortar, 
consisting of 1% cub. ft. of aggregate, 75 lb. of cement 
and 14} pints of water. The aggregate consisted of 
uncrushed gravel graded to a uniform size of +-in. 
This mortar was vigorously tamped into the gap and 
has the property that it can take its full load imme- 
diately, so that it is not necessary to wait until it has 
set before relieving the jacks. This special mortar acts, 
in fact, like the sand in the sand boxes which have 
sometimes been used for supporting the centring for 
arches. The sand in these will take almost any load 
if flow is prevented. 

The bridge has been designed to take, on the road- 
way, four of the Ministry of Transport’s standard 
trains of loads, and, on the pathways, a load of | ewt. 
per square foot. 


TRIAL TRIPS. 


LAUNCHES AND 


“Royvat Iris II.’’—Twin-screw  passenger-ferry 
steamer for service in the Mersey; _ triple-expansion 
engines. Trial trip, May 10. Main dimensions 158 ft. 
py 48 ft. by 13 ft. l in. Built and engined by Messrs. 

arland and Wolff, Limited, Govan, Glasgow, for the 
County Borough of Wallasey. 


“Demer.’’—Steel screw tug. Launch, May 21. 
Main dimensions, 75 ft. by 19 ft. by 10 ft. Built for 
owners in the Port of Antwerp by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby. 


“* ZENDA.”’-—Single-screw cargo steamer, for service 
on the Great Lakes of North America and coastal trade ; 
triple-expansion engine. Trial trip, May 24. Main 
dimensions, 248 ft. by 39 ft. 6 in. by 16 ft. 10 in. Built 
to the order of Messrs. The Zenda Shipping Company, 
Limited, Halifax, Nova Scotia, by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Wallsend-on-Tyne. 


** HARPALION.”’—Single-screw cargo steamer; triple- 
expansion engine constructed by Messrs. The North 
Eastern Marine Engineering Company, Limited, Walls- 
end-on-Tyne. Trial trip, May 27. Main dimensions, 
440 ft. 6 in. by 56 ft. 3in. by 28 ft.9in. Built by Messrs. 
R. & W. Hawthorn, Leslie and Company, Limited, for 
Messrs. J. and C. Harrison, Limited, London, 


“ Erm.”’—Single-screw passenger and fruit-carrying 
steamer for service between ports in the Caribbean Sea 
and Europe; four-cylinder triple-expansion engine 
working in conjunction with a Metropolitan-Vickers 
exhaust turbo-electric combination equipment. Trial 
trip, May 28. Main dimensions, 431 ft. by 54 ft. 9 in. 
by 33 ft. 9in. Built by Messrs. Workman Clark (1928), 
Limited, Belfast, for Messrs. The Erin Steamship Company, 
Limited. 


“ B. O. Davres.”-—Steel screw pilot cutter; triple- 
expansion engine. Trial trip, May 30. Main dimensions, 
107 ft. 10 in. by 23 ft. 1 in. by 11 ft. Built and engi 
by Messrs. Wiiliam Gray and Company, Limited, West 
Hartlepool, for The Tees Pilot Cutters, Limited. 
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LABOUR NOTES. 


Tue Coal Mines Bill was given a second reading in 
the House of Commons on Tuesday by 391 votes to 58. 
The measure seeks to provide that Part I of the Coal 
Mines Act, 1931, which is limited to expire on Decem- 
ber 31, 1932, shall continue in force until December 31, 
1937, and no longer, unless Parliament otherwise deter- 
mines, and, “ accordingly in section 10 of the Act, 
for the words ‘ nineteen hundred and thirty-two’ there 
shall be substituted the words ‘ nineteen hundred and 
thirty-seven.’” Part I deals with the regulation of the 
production and sale of coal. The paragraph in the 
new Bill relating to working hours is as follows :— 

Seetion one of the Coal Mines Act, 1931 (which is 
limited to expire on July 7, 1932), shall continue in 
force until the coming into operation of an Act to 
enable effect to be given to the draft international 
convention limiting the hours of work underground 
in coal mines adopted by the general conference of the 
International Labour Organization of the League of 
Nations on June 18, 1931; and, accordingly, in the 
said section one, for the word ‘ Act,’ where that word 
first occurs, there shall be substituted the word 
* section,’ ” 

A national delegate conference of the Miners’ Federa- 
tion of Great Britain was held in London on Monday 
and Tuesday, to consider the proposed legislation. On 
the opening day a resolution was passed condemning the 
Bill and instructing the executive committee to 
endeavour to secure from the President of the Board 
of Trade a promise of amendments on the Committee 
stage. The main grounds of objection to the measure 
were that it made a reduction of working hours con- 
ditional upon the indefinite ratification of an inter- 
national convention; did not establish the seven- 
hour day or provide for the coterminous establishment 
of wages and hours as laid down by the Coal Mines Act, 
1931, or the strengthening of national wages machinery 
in the industry ; and, while providing for all the claims 
of the mineowners, ignored those of the miners. It 
was, therefore, the resolution declared, “ unjust and 
inequitable.” 

The executive committee saw Mr. Runciman in the 
evening, and discussed matters with him. On the 
following day, they reported to the National Confer- 
ence, which decided by a small majority to instruct 
them to negotiate with the Government on the question 
of strengthening the National Board in order to meet 
the circumstances of the industry when the wages 
guarantee given by the owners ends twelve months 
hence. 


A cable received by the London Office of the 
Guaranty Trust Company of New York states that 
employment in New York State factories in April was 
3-6 per cent. below the March figure. Pay rolls were 
down 6 per cent. The employment decline was the 
largest for this month since 1914. 


Official statistics issued last week show that industrial 
disputes in British India in the first quarter of the 
current year numbered 25, and involved about 42,000 
men and a loss of about 332,000 days. In the corres- 
ponding period of 1931 there were 52 disputes involving 
just over 100,000 men and a loss of over 700,000 days, 
and in the first three months of 1930, 35 disputes, 
involving roughly 74,000 men and a loss of over 
1,500,000 days, of which more than half were lost in 
Bombay. All three periods were marked throughout, 
The Times correspondent at Simla points out, by the 
civil disobedience campaign. 


A pamphlet recently issued by the Metropolitan Life 
Assurance Company deals with the effects of different 
temperatures on health and efficiency. In the course 
of it, the writer says that experiments showed that the 
maximum amount of work was performed between 
the effective temperature limits of 40 deg. and 75 deg. 
At a temperature of 100 deg. with a relative humidity 
of 30 per cent., subjects could perform four times as 
much work as they coud when the humidity was 
100 per cent., while with the ordinary summer day 
humidity of 60 per cent., five times more work was 
performed in a temperature of 90 deg. than in one of 
120 deg. When the effective temperature of the en- 
vironment is below the temperature of the body, air 
movement has a beneficial effect, but when it is above 
body temperature air movement increases the dis- 
comfort. 


If,” the pamphlet proceeds, ‘“‘ comfortable working 
conditions are to be maintained in industries where 
various sources of heat exist, such as furnaces, power- 
driven machinery, &c., the air within the building 


must be carried off and replaced by cooler air. The | 
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use of hoods or exhausts for the removal of local heat 
at the source is desirable; or it is possible to locate | 
many of the sources of heat, such as boiler or firerooms 
and hot-water or steam pipes away from the working 
places of employees not concerned in such operation ; | 
or heat radiation can be minimised sometimes by 
insulation—a satisfactory method in the case of| 
furnaces. In the case of other sources of heat, artificial 
ventilation may be required to supplement natural 
ventilation, but the problems are different in different 
places and may require the services of engineers quali- | 
fied in the science of ventilation and air conditioning.” | 
It is added that the proper distribution of air within | 
the occupied area is very important, and reliable | 
information on the subject, especially as regards | 
avoidance of draught, is lacking, so that further research | 
along that line is desirable. Various measures for the 
removal of dusts and smoke or toxic fumes or gases | 
from workplaces are required, these measures depending 
upon the particular hazards in the different industries. 


The German railway administration and the railway 
workers’ organisations have agreed to the working 
of short time during the present economic crisis. In 
the shops, work may be suspended for one shift a 
week, which will mean the introduction of the 40-hour 
week, while in the traffic services and the larger goods 
depots it may be suspended for three shifts a month. 
The new arrangement has made it possible to retain 
the services of the majority of the workers who were 
threatened with dismissal. The trade unions, however, 
seized the opportunity to make a vigorous protest 
against the right claimed by the central administration 
to require up to 93 hours’ service in the week, in spite 
of the prevailing unemployment. They also asked 
that the Federal Minister of Labour, who is now study- 
ing the possibility of introducing the 40-hour week in 
several branches of industry, should extend the measure 
to certain occupations on the railways. 


Mr. Karl Kocttgen, the newly-elected president of the 
Federation of German Employers’ Associations recently 
made an interesting pronouncement on the subject 
of the organisation’s social policy. Out of the 50,000 
million marks at which the national income of Germany 
was estimated, the State absorbed, he said, more than 
26,000 million, of which 8,500 million were devoted 
to social welfare. The State also interfered in the 
distribution of the remainder by fixing rates of wages 
inadvance. This grip of the State on German industry 
had rendered impossible the accumulation of capital, 
and this had had unfortunate consequences. The 
Federation, which had constantly protested against 
the interference of the authorities in industry since the 
War, considered that economic reform, which was an 
essential condition of national prosperity, could only 
be achieved if the employers were left sufficient liberty 
of enterprise and action. 


The Federation, Mr. Koettgen went on to say, was 
not opposed to measures of social welfare. It fully 
understood the dangers of unemployment, especially 
for young workers, and it also recognised the value of 
protection in the event of sickness, accident or invali- 
dity, but it was convinced that it was a bad thing to 
weaken the sense of responsibility by excessive measures 
of this kind, and it urged also that social charges, and 
especially those of social insurance, should be adapted 
to the capacity of industry. It was not hostile to 
collective agreements or freedom of association, but 
it desired that the State should not act in this field 
except as a mediator, without relieving the parties 
of their responsibilities, and it would continue to oppose 
State intervention in the fixing of wages. Moreover, 
it would strongly object if Parliament were to legislate 
in regard to hours of work in the direction proposed 
by the trade unions. It considered that a further 
statutory limitation of hours of work was inopportune 
at a time when many industries were already working 
less than 40 hours in the week. Such a measure would 
prevent the leaders of industry from arranging a time- 
table of the necessary flexibility, and its result would 
be to weaken still further the power of competition of 





German industry. 


In the course of an address recently broadcast from 
Chicago, Mr. La Follette, Governor of Wisconsin, 
urged the United States to blaze a trail for the world | 
in the domain of economics. Careful economic and | 
social planning were, he said, as essential to the welfare | 
of a community as they were to successful business or 
profitable enterprise in agriculture. Moreover, unless | 
advances made in the production of goods were shared 
widely among people of all classes Eve wages and 
prices of commodities, the whole economic structure 





was so narrowly based that it became insecure. There 
was no advantage in being able to finance enlargement | 
of plant and equipment or any other investments if! at about 720,000,000 crowns. 
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there was no assurance that a market would be ready 
to absorb the new volume of goods to be produced. 
To secure such stabilisation of production and con- 
suming power required not merely intelligent adminis- 
tration of each individual economic unit and activity, 
but also deliberate effort on the part of the various 
interests and groups in society as a whole to see that 
its resources in land, capital, skill and knowledge were 
applied to the best advantage. To-day a small 
fraction of the population at the very top had economic 
liberty to do as it pleased, but the vast majority of 
the people was without security. Unless this genera- 
tion devised some economic control, some reasonable 
restraint, they would have missed both the opportunity 
and the crying need of their time. 


At a conference in Montreal between representatives 
of the Canadian National Railways and representatives 
of the craftsmen, it was decided to reduce working 
hours in the shops by 20 per cent. The agreement is 
to be effective, it is understood, for only a short period. 
The new schedule provides for work on four days a 
week. 

Czechoslovak diplomatic agents in foreign countries 
have reported to their Government that there is stil] 
serious unemployment among Czechoslovak emigrants, 
both in European countries and overseas. In spite of 
the numbers who had been sent back to their homes 
by the beginning of 1932, the number of unemployed 
Czechoslovak workers in Germany was recently 
estimated at about 100,000, and in Austria at more 
than 30,000. The position is very little better in 
France and the United States. The number of 
applications for repatriation is increasing in all coun- 
tries. The sum of 1,500,000 crowns, provided in the 
Czechoslovak Budget for 1932 to cover the costs of 
repatriation of unemployed persons, has proved 
inadequate, and the Ministry of Social Welfare has 
decided to ask the Government for a supplementary 
credit of 3,000,000 crowns. 


The latest issue of the weekly organ of the Interna- 
tional Labour Office at Geneva gives some details of 
schemes of public works devised for the relief of 
unemployment in Czecho-Slovakia. During 1931, 
500,000,000 crowns were expended on road building, 
on which 40,000 workers were employed, their wages 
amounting to about 85,000,000 crowns, or 17 per cent. 
of the total expenditure. The workers employed by 
the firms providing material received about 75,000,000 
crowns in wages, and about 15,000,000 crowns were 
paid under the heading of insurance contributions to 
workers in employment. Thus, 175,000,000 crowns, 
or 35 per cent. of the total amount, were received by the 
workers or expended on their behalf. For the current 
year, the Ministry of Public Works has drawn up, on 
the proposals of the authorities of the different pro- 
vinces, 88 road-building schemes. The completion of 
these undertakings depends on the subsidies which the 
Ministry of Social Welfare may be in a position to 
grant. The Ministry of Public Works has granted a 
sum of 11,200,000 crowns for this purpose. 


The electrification of rural areas, to which local 
authorities and various associations contribute a sum 
of 35,000,000 crowns each year, is to be continued until 
some time in 1933. In view of the approaching 
completion of these large-scale works, the electrical 
undertakings owned by public utility companies have 
recently laid before the Government a plan which would 
allow the work of electrification to be continued until 
1936. The expenditure, which would amount to 
2,780,000,000 crowns, would provide electrical power 
for 3,300,000 persons in 4,873 local areas. The 
execution of this scheme would require a State subsidy 
of about 337,000,000 crowns. After the completion of 
these works, there would remain only 2,000 local areas 
without electricity in the whole country. About 
53,000 persons would find work until 1936, and after 
deducting the expenditure for raw materials and for 
the plant which would have to be ordered from 
abroad, the total expenditure in the country would 
amount to 2,670,000,000 crowns. 


The State would obtain about 246,000,000 crowns 
in taxes alone, while the railways would receive the 
expenditure on transport amounting to about 22,000,000 
crowns. The State would save about 240,000,000 
crowns in subsidies to unemployed persons, and after 
deduction of its subsidy to the works it would ulti- 
mately make a profit of 170,000,000 crowns. The 
memorandum put forward by the electrical under- 
takings also estimates the advantages to the com- 
munity to be derived from the proposed electrification 
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RECENT DEVELOPMENTS OF THE 
FOUR CYLINDER COMPOUND 
LOCOMOTIVE. 


By J. Ouper. 


Tse four-cylinder compound locomotives of the 
4-4-0 type built about 40 years ago by the Chemins 
de fer du Nord, and by the Paris-Lyons-Méditerranée, 
to the designs in both cases of M. de Glehn, were a 
great advance on existing types on French Railways. 
These engines consequently met with great favour 
and the four-cylinder locomotive, with two inside, 
and two outside cylinders, and four sets of independent 
valve gears rapidly became, and has since maintained 
its position as, the standard express engine in France. 
Commencing as a 4-4-0 type, the arrangement has been 
successively adopted for 4-4-2, 4-6-0, 4-6-2 and 4-8-2 
machines. 

The best of the engines were undoubtedly those of 
the 4-4-2 type built in 1900 by M. du Bousquet, late 
Chief Engineer of the Chemins de fer du Nord, and as 
fast and economical engines for comparatively light 
trains these engines have never been excelled. The 
work done by this class attracted the attention of 
engineers in other countries, and in particular one 
engine of the type was ordered by the Pennsylvania 
Railroad, and two by the Great Western Railway of 


















































| cylinder varies as the square of the diameter. The 
width of the steam ports being about the same on 
the various locomotives, and the length varying about 
as the cylinder diameter, the port area varies in the 
}same way. The difficulty of filling the cylinders 
thus increased considerably with the size. On some 
| railways, such as the Chemins de fer del’ Est, a solution 
has been sought by increasing the size of the valve and 
the length of its travel. The satisfactory design of a 
valve of large diameter and long travel to work at 
the speed of about 5 strokes per second is not easy, 
and maintenance of the link motion may become a 
very expensive item. On the Chemins de fer de Paris- 
Orléans the attempt has been made to overcome these 
difficulties by adopting Lentz poppet valves, to the 
design of the Société Dabeg. Unfortunately owing to 
insufficient size of the valves this engine failed to show 
any superiority over the existing type of compound. 
This, however, led the engineers of this railway to 
go into the whole question of the steam passages from 
the throttle to the exhaust pipe, and, by redesigning 
with ample areas for the steam ports, a most successful 
engine has now been produced, M. Chapelon, Inspecteur 
divisionnaire being responsible for this work. 
It is not the intention here to consider all the points 
of interest in the new type; we propose to confine 
| ourselves to a consideration of the action of the poppet 
valves fitted to the low-pressure cylinders. The dia- 
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been shipped jfrom France to the United States and | 
Great Britain. In spite of prolonged tricl, however, 
these engines did not commend themselves to officials 
when compared with those with which they had to} 
compete. Such lack of success outside of France, and | 
to some extent also outside of Germany and Belgium, | 
may be traced to two main causes, namely, a desire 
to avoid complicated mechanisms, and the undoubted | 
tact that, at least at the higher speeds, the indicator 
cards showed that only a small percentage of the | 
total work was done in the low-pressure cylinders. | 
The pressure in the receiver was found, in fact, to be | 
no more than 2 kg. per square centimetre with a boiler | 
pressure of 16 kg. Possibly also rather greater stress | 
may have been laid on coal economy as such, in France 
than elsewhere. 

With such receiver conditions as those just cited it 
can be shown that the work done by the steam on the 
low-pressure pistons during the first half of the stroke | 
does not always correspond with that required under | 
particular conditions of speed, with the result that the 
piston, crosshead and connecting rod are drawn along 
by the crank, instead of the latter being driven. During 
the latter part of the stroke, of course, they give up | 
their momentum, but although a small amount of | 
work is thus done on the crank axle, rapid wear of the | 
axle boxes and brasses results from this reversal of | 
forces, often leading to hot boxes and crank-pins. 

This trouble was found to be more pronounced on the | 
later and larger types, such as the 4-6-2 engines used | 
to such an extent by the Chemins de fer de |’Etat, 
de l'Est, Paris-Orléans, and Alsace-Lorraine, the earlier | 
and smaller engines having been practically immune. 
The cause can easily be traced, for, the length of the | 
stroke remaining about the same, the volume of the | 


the motion is subjected to much less wear than with 
slide valves. So far as experience on railways goes there 
appears to be very little difference between oscillating 
and rotary drives for poppet valves. 

The Orléans locomotive as rebuilt embodied a number 
of other changes, including, as stated, modification and 
enlargement of the whole run of the steam es 
from the throttle to the exhaust, poppet valves for 
high-pressure cylinder, double exhaust, Nicholson 
thermic syphon, greater superheat, and feed water 
heating. It is difficult to trace the effect of each of 
these changes, on the efficiency of the engine, but it 
is the opinion of the author that the greater part of 
the improvement is due to the good design of the poppet 
valves of the low-pressure cylinders. With the new 
arrangement it is not only possible to work with an 
equal cut-off on the high- and low-pressure cylinders, 
but on steep gradients to work with a shorter cut-off 
on the low-pressure cylinders, thus securing better 
expansion. The work done in the low-pressure 
cylinders, which was formerly only a small part of 
that done in the high (less than one quarter at speeds 
above 60 m.p.h.), now always amounts to at least 
two-thirds; while, when working on steep gradients, 
the output can be maintained equal, under which 
conditions the pressure in the receiver will be 5 kg. 

In order to test this view, the author, in his capacity 
of Ingénieur en Chef du Matériel, of the Chemins de 
fer d’Alsace et de Lorraine, arranged for a pair of 
low-pressure cylinders with poppet valves, furnished 
by the Paris-Oriéans Railway, to be fitted on an engine 
of very similar design to those of the Orléans Railway, 
all other parts remaining the same. Although the 
trials are not yet complete it can be stated that the 
results are very promising; the engine hauling a 
train of 700 (metric) tons, behind the tender, has been 
able to maintain a speed of 75 km. per hour over long 


| gradients of 0-7 per cent. with numerous curves. 


It has recently been stated that poppet valves are 
not suitable for compound engines. The experiments 
on the Paris-Orléans, and Alsace & Lorraine railways 
do not confirm this. It is obvious that the large 
ports possible with poppet valves are particularly 
advantageous where it is necessary to fill and empty 
quickly large cylinders with steam at low pressures. 
The reason why the Paris-Orléans engineers have 
met with success where others have failed, has been 
in their adoption of much larger valves than are usually 
advocated by designers of poppet gears. A compound 
locomotive fitted with piston valves with long travel 
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| all over the country. 


on the high-pressure cylinders, and large poppet 
valves on the low, would form an excellent compromise 
between the older engines with plain slide valves and 
the more complicated and costly type provided with 
poppet valves for both high- and low-pressure cylinders. 


ELECTRIC IRONS. 
By Cuarves Baxter, A.M.1I.Mech.E. 


One of the most useful and popular devices, from 
a household point of view, resulting from the steady 
introduction of electricity, is the smoothing iron, 
which is now being employed in increasing quantities 
It is interesting, therefore, to 


| review the tendencies in development of this useful 


an account of the engine in question by M. Chapelon, 
and show for cut-offs of 40 per cent. and 60 per cent. 
the total port opening in square centimetres for each 
position of the piston. The dotted lines are for the 
poppet valve engine, while the full lines are for a corre- 
sponding slide valve engine. Fig. 1 shows the admis- 
sion openings and Fig. 2 the exhaust. Although a 
properly designed piston valve would provide much 
larger openings than a plain slide valve, the advantage | 
of the poppet does not lie so much in the actual maxi- 
mum area as in the rapidity with which maximum 
opening is obtained. With a poppet valve the motion 
of the valve is only limited by the form of the cam, 
and the opening speed by the inertia of the valve. 
Thanks to the high qualities of steel now available 
such valves present no difficulty. The low-pressure 
exhaust valves for the engine in question are 24 cm. 
in diameter, a very large size for a valve opening 
and closing 5-3 times per second. 

The increase in inlet and exhaust port areas is not 
the only advantage of the use of poppet valves. They 
lend themselves readily to more direct flow of the 
steam. Fig. 3 shows a cross section through the low- 
pressure exhaust, and indicates how direct a path is 
provided between the cylinder and the exhaust outlet. 
This advantage is peculiar to the arrangement of 
poppet valves with horizontal spindles, which are 
easily located between the inside low-pressure cylinders 
and the boiler. Vertical poppet valves though perhaps 
more convenient with outside cylinders, are not easy 
to arrange under the smoke box. 

As this is a converted locomotive the original 
Walschaerts valve gear has been retained and now 
drives the oscillating camshaft. Under these conditions 
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household implement and to mention some of the 
leading features, from both the designer's and user's 
points of view, as although the device is electrically of 
fairly straightforward construction, the question of 
price demands that the utmost attention be given to 
simplicity of arrangement and ease of manufacture. 
Irons may, of course, be constructed of any weight, 
according to the use for which they are intended, the 
largest being for tailoring and similar work, consuming 
anything up to one unit, and weighing some 24 Ilb., 
and the smallest weighing 3 lb. and consuming just 
over a quarter of a unit. This type, which is light 
enough to be carried in a traveller's personal luggage, 
is usually fitted with a connecting arrangement to suit 
varying voltages. By far the commonest, however, is 
the domestic variety, weighing 44 lb. to 5% lb., and 
consuming 350 watts to 500 watts, and as the smaller 
and larger types vary little in construction and arrange- 
ment, it is to this type that these notes particularly 
refer. 

Early attempts at smoothing-iron manufacture 
proceeded along the well-known lines of encasing a 
vitreous-type resistance within the iron body itself, 
and whilst this arrangement worked fairly well when 
the iron was first put into use, the rapid disintegration 
of the comparatively poor resistance alloys of that 
period soon resulted in deterioration, quickly bringing 
about breakdown of the element, which in most cases 
meant the end of the life of the iron itself, or at least 
costly repairs. At this stage, the device was looked 
upon as useful but troublesome, and it was evident 
that if it was ever to come into wide use, serious 
research was needed respecting the element. For some 
time, therefore, attention was concentrated on improv- 
ing the element, much time and money being spent 
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yobs ap er = relating to heater alloys and vitreous 
materials, the idea being to arrange a non-deteriorating 
wire embedded in a compound of suitable electrical 
insulating qualities, combined with good heat-conduct- 
ing properties. Some success was attained in this 
direction, as it led to the use of better resistance alloys 
and more reliable methods of baking, but the fact that 
high electrical resistance and low thermal conduction 
are almost invariably properties of the same substance, 
impeded progress, and it soon became evident that 
the problem was of some difficulty, although consider- 
able progress was made in the direction of reliability. 
One advantage of the embedded type of construc- 
tion was the fact that the element could be led snake- 
wise over the iron, thus producing an even temperature 
rise over most of the base itself, and also, by a suitable 
arrangement of the element, a greater rise at the toe, 
which it is well known is of considerable utility, due 
to this point having to withstand the most rapid 
cooling effect. The real difficulty, however, in produc- 
ing an element device is the fact that a severe tempera- 
ture gradient has to be contended with in the electrical 
insulators. 
could be cast directly in the iron there would only be 
the heat gradient in the body itself to contend with ; 
that is the difference in temperature between the 
resistance and the iron face due to the heat flow when 
producing evaporation from the fabric. As this 
gradient would be small, it would only involve running 
the resistance itself at a low temperature, with resultant 
reliability and longevity. As embedding the element 


If the resistance portion of the element | 
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some accentuation at the toe, which, as already 
indicated, has been found advantageous from the 
operation point of view. 
advantages that only a light top plate is needed, the 
element being well down in the iron body, and that 
the element, being led closely round the 8, raises 
these to a slightly higher temperature, which is desir- 
able, since these portions pass over the damp fabric 
first, as in the case of the toe. 

Apart from the elements themselves, which are the 
most important parts of the iron, a considerable 
amount of attention has been paid to the actual 
construction, with the idea of reducing the cost of 
production. The base or body of the iron itself, of 
which a usual size weighs about 5 lb., complete with 
connector, should be composed of close-grained cast- 
iron and given dimensions approximately 4 in. across 
the widest part and 6} in. from the toe to the heel, 
the thickness with let-in element being { in., and with 
laid-on element 4 in., the weight in the latter case 
being augmented by the top slab, for which a suitable 
| thickness is Zin. The cover plate, in the case of a let-in 
|element, may consist firstly of a layer of asbestos 
| board 0-060 in. thick, surmounted by sheet steel 
0-025 in. in thickness, both these and the slab in the 
| case of the laid-on element being held down by nuts 
on the two centre studs. In the case of the laid-in 
| element, no great amount of pressure is required, and 
so },-in. centre studs suffice, but in the case of the 
laid-on type, these need to be } in. in diameter in 





| order to obtain the necessary clamping pressure to 


or resistance in this way is impossible, the question | avoid local temperature rises in the element. The 


resolves itself into producing a combination of the 
resistance and electrical insulator involving the least | 
temperature gradient from the resistance to the iron 
face, or, what is more to the point, from the resistance 
to the body of the iron. 

In attempts to accomplish this, design proceeded 
upon the lines of constructing the element separately 
from the iron, partly due to the fact that in the original 
scheme repairs were difficult and expensive, and partly 
from the fact that irons were more adaptable for 
cheap manufacture by these means. The improved | 
construction ultimately evolved consisted of winding 
resistance wire of circular section upon a thin piece of | 
mica, about 2} in. by 3 in., laid in the centre of the | 
top face of the iron and insulated from it by inter- 
leaving it between two other slightly larger pieces, and 
clamping the assembly between a top slab and the 
iron base. This arrangement is shown in Figs. | and 2. 
Various drawbacks soon manifested themselves with | 
this arrangement, all more or less concerned with the 
heat gradient problem. Mica is a bad thermal con- 
ductor, and the element had to be run at an unduly 
high temperature to produce a reasonable heat at the 
furthermost points of the iron face, the face itself 
having a severe gradient, due to the situation of the 
heating assembly being more or less at a point in the | 
centre. Owing to the small surface area of the round 
wire and the temperature at which it had to be run, 
in order to conduct away sufficient heat to the 
working face, flat wire was substituted for the resist 
ance, and the configuration of the element as a whole | 
was altered to heat the iron more uniformly. The 
top plate and body, between which the element was 
clamped, were also ground flat, in order to conduct the | 
heat away evenly. The grinding operation was found | 
to be important, as any unevenness caused local | 
heating of the element, producing rapid disintegration, | 
similar to when wire of circular section was used. 
With wire of circular section, the evidence of over- | 
heating was most obvious on the sides of the wires | 
between the coils. The top and bottom of the wires 
next to the mica stood better. 

A modern arrangement of this kind is shown in 
Fig. 3, which is the arrangement of a well-known iron, 
and is a typicai example of sound and reliable 
construction upon these lines. Owing to mica being 
the only really suitable medium for this type of 
element, and due to a balance having to be struck in 
design between its low heat-conducting properties, 
insulation, and mechanical strength, some experi- 
menting was necessary in order to find suitable thick- 
nesses to fulfil these various requirements, and it 
was found that a reliable element resulted from winding 
the resistance upon « mica former 0-025 in. thick, 


and interleaving this Letween mica plates 0-010 in. in | 


thickness. 

The investigation of the possibilities of other forms 
of heater element has, however, been carried on, and 
an interesting arrangement has now made its appear- 
ance, and is depicted in Fig. 4. In this case, a spirally- 
wound resistance wire of 32 S.W.G. (0-075 in. outside 
spiral diameter) is threaded through beads composed 
of similar material to that used for supporting the 
spirals in the case of the electric fire, and these are 
arranged in a suitably-formed channel situated directly 
in the iron body or base. The beads are concave and | 
convex at their ends, as indicated in Fig. 5, so as to| 
completely enclose the spiral. The channel path is of | 


configuration to ensure an even heat distribution with ' looseness and heating occurs. 


Fig.l. 


The construction has the | 


an electrical point of view, is the tongue type, as in 
this case the socket can be arranged to provide ample 
spring and contact area. A suitable tongue section 
is 4 in. by 4 in. General finish is provided by plating 
either with nickel or chromium, and whilst this is 
satisfactory in the case of the upper parts, it has not 
invariably been so for the working face, which over- 
heats when the current is left on. Experimental work 
is still proceeding on this point. 

As domestic work is almost invariably spasmodic, 
and as the iron must nevertheless be designed for a 
heat flow sufficient for continual work, a switching-off 
process must be resorted to in order to prevent the 
iron from becoming too hot whilst standing. This really 
causes little trouble to the operator, but commendable 
features are a switch on the iron itself, and in some 
cases a thermostat, both of which are now fitted 
on some irons. A defect common of lampholder 
adapters, which are usually of Bakelite construction, 
is the tendency for the cap to unscrew when disconnec- 
tion is attempted. They should be fastened in some 
way to prevent operators from screwing them right off 
and then attempting to remove the adapter by holding 
the terminals. 

In conclusion, it may be said that, although the 
electric iron seemed to have settled down to an orthodox 
method of construction, this is more apparent than 
real, and improvement is still taking place, there still 
being plenty of scope for this from both the electrical 
and mechanical points of view. The mechanical 
improvements concern mainly details affecting the 
design from a production point of view. It is by no 


Fig.2. 
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main cover plate is a steel pressing, usually from 
0-040 in. to 0-055 in. stock, and as the latter is more 
expensive to produce, the former thickness is prefer- 
able, and amply provides the necessary strength for 
the purpose. This part may be held down by the 
handle stirrup formed from stock }? in. by 0-100 in.. 
held in position by further nuts on the centre studs. 
The wood handle is about 1} in. diameter, and is held 
in position, along with the thumb rest, by a long bolt 
formed from No. 8 S.W.G. steel wire passed through 
the handle. 

Much ingenuity has been displayed in forming 
stands upon which to rest the iron when not in use, 
some firms preferring to form these from sheet steel 
of approximately 17 S.W.G. and others from 8 8.W.G. 
steel wire. Little difference is discernible in actual use, 
excepting that the former withstands ill-usage better. 
Most designs, however, suffer from the fact that the 


| centre of gravity of the complete iron is too far forward 


when in the tipped-up position, the result being that 
| the iron is likely to fall forward should a slight touch 
be given to the lead, which is liable to happen, due 
to the fact that the connection is usually made to a 
lampholder, directly above. Cords and connectors 
should be very substantial from both the mechanical 
and electrical points of view, as they are subject to 
much abuse. The reliability of the cheaper irons is 
often seriously impaired, due to this portion being 
of cheap construction. A good guard against mech- 
anical damage to the connector on the iron is easily 
arranged by placing this between the handle stirrup 
and the top back rest. The electrical contacts should 
be of substantial design as any slackness developing 
soon results in heating and consequential damage. 
The point at which the cord enters the iron connector 
is, perhaps, the weakest point in most designs, and the 
usual spiral guard is hardly sufficient. One well- 
known firm provides, in addition, a ball joint arrange- 
ment which gives good protection by preventing any 
sharp kink in the connecting cord at this point. 
Circular plug contacts, on the whole, unless of robust 
design, are likely to overheat, due to the difficulty of 
providing a self-closing socket, the resilience being 
usually provided by saw cutting the plug; in time, 
More substantial, from 
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means certain that finality has yet been reached in 
this direction. From the electrical, or more strictly 
speaking, thermal point of view, a considerable reduc- 
tion in consumption is still possible by a judicious study 
of the problems affecting element design, which has 
a direct bearing upon the question of reliability and 
length of life. 


HYDRAULIC MOULDING PRESS. 


A quick-acTinG hydraulic press, with heated platens 
for moulding materials of the Bakelite type, manu- 
factured by Messrs. Hahn and Kolb, of Stuttgart. is 
shown in Figs. 1 to 5 on the opposite page. As will be seen 
from Fig. 1, the frame is of built-up welded construction, 
but otherwise follows more or less conventional design. 
The ingenious pumping system which supplies low- 
pressure fluid for bringing the ram up to the work and 
high-pressure fluid for the actual moulding operation 
deserves, however, more detailed consideration. A 
view of this set is given in Fig. 2, and a diagrammat 
section in Fig. 3. The low-pressure pump is shown at A 
and the high-pressure pump at B, but, although they 
are shown side by side in the diagram, in practice 
they are in line as seen in Fig. 2, and are driven by 2 
common shaft, which is formed with a crank in the 
high-pressure pump in order to actuate the ring 0! 
eight radial plungers constituting the working parts 
The low-pressure pump is of the sliding-vane type. 
The shaft is driven by a motor through planetary 
speed-reduction rear, as seen in Fig. 2. The oil whi h 
forms the working fluid enters the low-pressure pulp 
by the suction pipe at the right of Fig. 3, and discharges 
by way of the horizontal pipe between the pumps Into 
the annular space round the block containing the hig! 
pressure radial pumps, into which space all the suctio! 
inlets of the pumps open. This block does not rotate. 
The annular space communicates with a second one 
external to it through a small opening at the top. 
shown sealed bya ball valve. This second space receives 
the collective delivery of the radial pumps, and & 
connected by the pressure pipe to the ram. It will 
be clear that the discharge from the low-pressure pu™p 
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Fie. 1. Front or Press. 


may be either direct to the ram or to the radial pump 
suctions only, according to the position of the ball 
valve, t.e., whether it is open or closed. 

The change-over from the low-pressure to the high- 
pressure supply is effected by the mechanism seen 
between the two pumps. This consists of a piston | 
valve one end of which is exposed to the pressure in 
the delivery pipe to the ram and the other is coupled 
to a compression spring, the pressure exerted by which is 
regulated by a screwed and knurled nut. The chamber 
in which the piston valve works is connected to the | the right closes the direct pipe to the low-pressure 
low-pressure pump delivery pipe by two pipes, one of | delivery and opens the exhaust port. The oil-pressure 
which is interrupted by a spring-loaded valve. The|0n the back of the spring-loaded valve being thus 
chamber has also an exhaust opening discharging into | removed, the pressure in the delivery pipe overcomes 
the oil tank, while a second exhaust opening is masked | that of the spring, and the valve is lifted sufficently 
by the spring-loaded valve when this valve is in the| far to allow discharge through the port in its casing, 
closed position. When the ram is being traversed, and a portion of the delivery is thus by-passed so that 
to bring it up to the work, by the low-pressure pump, the | the pressure cannot build up to a degree sufficient to 
piston valve occupies the position shown in the figure, | Te-open the ball valve. The high-pressure pump now 
and the pump discharges past the ball valve on the| takes up the work, and applies the moulding pressure 
inner annular space. The high-pressure pump is also| to the platen. Details of the high-pressure pump 
delivering oil at the same pressure, and the spring-| Valves and the spring-loaded valve are given in Figs. 
loaded valve remains closed since the oil pressure is | 4 and 5, respectively. The change over from the low- 
equal on both sides of it. As soon as the ram reaches | pressure to the high-pressure pump is effected in 
the end of its free stroke and begins to exert pressure | between four and five seconds. 
on the mould, the oil pressure rises, and, at a pre-| The reverse change, to return the ram, is effected 
ietermined pressure, overcomes the resistance of the | by movement of the control lever which results in the 
hange-over spring and forces the piston valve to the | opening of the ball valve with movement of the piston 
right. This results in a decrease of the low-pressure | valve to the left and restoration of the low-pressure 
ump delivery, as explained below, so that the delivery | delivery to the ram. The delivery volume of the low- 
all valve seats itself. The increasing pressure as the | pressure pamp being clearly greater than that of the 
resistance to the ram becomes greater holds it down | high-pressure pump, the closing up and return move- 
and automatically transfers the low-pressure pump | ments of the ram are effected rapidly. The stroke of 
lelivery to the suctions of the high-pressure pump 
exclusively. | the control lever into the neutral position, the move- 

This delivery pressure, about 40 lb. per square inch,| ment of the ram ceasing immediately. The degree 
* sufficient to keep the plungers up against the high-| of moulding pressure is controlled by a handwheel, 
pressure pump crank pin, so that no mechanical means | and may be anything from 300 Ib. to 5,000 lb. persquare 
‘re necessary to return the plungers after their delivery | inch. The speed of both the pressure and return 
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strokes. The movement of the piston valve towards! strokes may be varied by adjustable cams, a feature ' House, Kingsway, London, W.C.2. 
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which is useful when materials requiring different 
periods of time for mouldirg are used. 

| The work is ejected, normally, by automatic push 
rods, but for large work a hydraulic ejector may be 
fitted. This is operated independently of the ram 
movement by a separate control valve which gives a 
sensitive and gradual control. The platens can be 
heated by gas, steam, or electricity. With the latter, 
an automatic temperature control can be fitted. This 
consists of heating elements in both platens, a remote- 
reading thermometer, and an automatic relay with 
appropriate switches, &c. When the desired degree of 
temperature has been reached, the relay cuts off the 
current, but should it fall below a predetermined 
{minimum during the operation, the current is again 
| switched on. The maximum and minimum limits are 
| determined by two adjustable contact pointers on the 
| thermometer dial. The thermometer bulb is mounted 
| directly in the mould, close to the cavity. It is of 
| metal and is filled with a heat-sensitive liquid which 
| actuates a compensated Bourdon tube controlling the 
| pointer. To eliminate errors in transmission from the 
bulb to the remote thermometer, due to air temperature, 
| the connecting capillary tubing is of star-shaped cross- 
section covered with heavily-braided bronze wire. 


| 


| Market ror Motor VEHICLES IN PALESTINE.—A 
| confidential report on the market for motor vehicles 
}in Palestine has been prepared by the Department of 
Overseas Trade, 35, Old naman Mey London, 8.W.1. 
United Kingdom firms desirous of obtaining a copy of 
| this report, together with particulars of the special re- 
| gister service of information, should apply to the Depart- 
bay quoting reference, No. G.X. 11,445. 


ImportTeD PortTaBLeE Evecrric LAMP CasiINGs.— 


the ram is regulated by adjustable stops which move | The Board of Trade informs us that the Standing Com- 


mittee (General Merchandise) has reported on its inquiry 
as to whether imported casings for dry or secondary- 
battery portable electric lamps, lanterns and torches, 
whether fitted with a battery or not, should be required 
to bear an indication of origin. The report will shortly 
be obtainable from H.M., Stationery Office, Adastral 










670 


ENGINEERING. 


[JUNE 3, 1932. 








THE FILM LUBRICATION OF THE 
JOURNAL BEARING.* 
Part I.—Fundamental Principles Governing the Opera- 
tion of Clearance and Bedded Brasses and Experimental 
Determination of the Operating Conditions for Clearance 
Brasses. 

By R. 0. Boswatt, B.Sc. (Eng.), M.Sc.Tech. 
(Continued from page 616.) 
EXPERIMENTAL RESULTS. 

(a) Clearance Brasses.—Some typical results obtained 
with this type of brass are shown in Figs. 20 to 30, 
where experimental values for eccentricity, position 
of line of centres, and coefficient of friction have 


Inset diagrams 


been plotted against values for Pp 
F- 
show the arrangement of the brass and the shape of 
the path traversed by the journal from its stationary 
position in contact with the brass, the radial lines 
passing through the fixed centre C of the brass on the 
path diagram indicating positions occupied by the line 
of centres. The results obtained with brasses subtendin 
ares of contact up to 105 deg. can be represen 
with fair accuracy by single curves divided into sections 
aa, 66 and ce for the purpose of indicating the range 
covered by the three standard test loads of 1,175 Ib., 
787 lb. and 395 Ib., respectively, and the extent to 
which tests for these three loads overlap. The results 
for the 120 deg. brass were not so satisfactory owing to 
the very small readings given by the micrometer 
registering displacement of the journal at right-angles 
to the line of action of the load. The observations 
showed conclusively, however, that the operating 
conditions for this particular brass were dependent 
upon the magnitude of the load as well as upon the 


value for the criterion separate curves being 


ZN 
P 
necessary for each different load. 

Operation of Brasses Subtending Arcs of Contact up 
to 105 deg.—The uniform reduction of 15 deg. in the 
are subtended by the brasses was obtained by cutting 
away 74 deg. from the inlet and outlet edges. This 
caused a gradual increase in the eccentricity of loading 
as the are of contact decreased, and for the purpose of 
comparing the operating conditions of similarly loaded 
brasses, additional curves have been derived from the 
actual test results. These are shown in Figs. 31 to 35 
and give the relation between eccentricity in inches 
position of the line of centres, coefficient of friction and 
ZN 
Py 
first place with changes in the position of the line of 
centres, it will be seen, on reference to the curves 


for three positions of the load. Dealing in the 


ZN 
giving the relation between the angle ¢ and pS that 
this line, which initially occupies a position correspond 


ing to 180 deg., steadily swings round in the 


direction of journal rotation as increases, the 


Z) 
P, 
angular displacement corresponding to any particular 


ZN 
value of p, imereasing if either the are of contact 


or the eccentricity of loading increases. Taking, for 
example, the 00 deg. brass, Fig. 32, it will be seen that 


ZN 
the value of ¢ corresponding to p 10 is 110 deg. 


when the eccentricity of loading is 0-6, 134 deg. when 
the load is central, and 148 deg. when the direction of 
rotation is reversed, so that the eccentricity of loading 
becomes 0-4. During the early stages of the motion 
the film will be divergent in the outlet region, and com 
plete convergence does not occur until the line of 
centres passes clear of the outlet edge. This important 
feature of film lubrication can be obtained with lower 
journal speeds by aaopting eccentric loading and keep- 
ing the are subtended by the brass as small as possible. 
Changes in eccentricity or distance between centres of 
brass and journal present some interesting features. 


When the journal is stationary and in contact with the | 


brass the eccentricity is 0-005 in. This decreases in the 
early stages of the motion owing to the introduction 
of lubricant and the subsequent formation of the film. 
In the case of 0-6 eccentric loading the decrease in 
eccentricity is only maintained up to a certain point, 
and is followed by a steady increase. The extent of the 
decrease and the value of = at which the eccen- 
z 
tricity attains its minimum value increases as the arc 
subtended by the brass increases. 
With central and reversed eccentric loading the 
eccentricity steadily decreases over the range covered 
by the experiments, although 


eccentricity curves for central loading indicates that | 
eccentricity will probably attain a minimum value in | 


* Paper read before The Institution of Mechanical 
Engineers, on Friday, April 22, 1932. Abridged. 

t Only the first and last of this series have been repro- 
duced, Fig. 20 on page 616 ante, and Fig. 30 on this page. 


t Fig. 32 only reproduced. 


the flattening of the | 


this case at some later stage in the motion. The effect 
| of changes in the Lape of the line of action of the 
|Joad on the attitude of the journal can also be deter- 
mined from the relation between the eccentricity ratio a, 
and the position of the line of centres. This alternative 

| method of representing graphically the operating condi- 
tions was previously adopted in Fig. 9, page 528, ante, 
|for the purpose of explaining centre of pressure move- 
ments from a theoretical point of view, and it is evident 
from the similarity between the curves in that diagram, 
which were drawn from mathematical data, and curves 
which represent actual operating conditions for the 
90 deg. and 60 deg. brasses, that film 
lubrication is obtained in each instance. 
The high eccentricity values obtained 
with eccentrically loaded brasses sub- 
tending small arcs of contact are re- 
sponsible for a large displacement of the 
journal in a direction at right angles to 180° 





efficient of friction. The average intensity of shear 
stress steadily increases, however, as the arc of con- 
tact decreases. Owing to variations in shear stress 
caused by changes in the velocity gradient and vis- 
cosity conditions, the intensity of shear stress at 
certain points on the surface of the journal will be 
considerably greater than the average value indicated 
by the curves. This only represents the average shear 
stress in the direction of journal rotation and, on account 
of lateral flow or side leakage, the lubricant will also 
be subjected to a transverse shear stress. The actual 
stress on the lubricant will be represented by the vector 


Fig. 30. CONDITIONS OF OPERATION FOR 45°CLEARANCE 
BRASS WITH REVERSED ECCENTRIC LOADING. 
CURVE |.ECCENTRICITY. CURVE 2.COEFF/CIENT OF FRICTION. 


CURVE 3. ANGLE ¢ 





the line of action of the load, This is 
indicated by curves which show that, 
whilst with central loading this parti- 
cular displacement only slightly increases 
as the arc of contact decreases, there is 
| a marked increase with eccentric loading, 
| the effect becoming more noticeable as 
\ZN 


ef 
a 








3 - Angle 


increases. The curves in Fig. 40 


a 


|p 
| give the film thickness at the inlet edge 
of the brass and indicate that more 
effective separation of the surfaces is 





obtained by the use of eccentric loading. 
The actual lift of the journal, i.e., the 
displacement parallel to the line of 
action of the load, is given by the thick- 


i) 
i~) 
= 
» Inches 


“ 








ness of the film, 
h ecos ¢ rf 

at the point where the load line inter- 
sects the brass. This is of some im 
portance with regard to the amount of 
top clearance necessary, and it is 
evident additional allowance must be 
made in the top half of the bearing if 60° 
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eccentric loading is adopted. o 
Frictional resistance can be expressed 


, : 3270 Q.) 
either by means of a coefficient of ' 


Fig.32. CONDITIONS OF OPERATION FOR 90° 
CLEARANCE BRASS. 
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ZN Py. 
friction or in terms of the shear stress acting upon the 
layer of Jubricant adjacent to the surface of the journal, 
the shear stress being given by 

F driving moment applied to the journal 

radius of the journal 
and the coefficient of friction by 
shear stress 
fa . 

total load 
The coefficient of friction can be expressed in each 


the relationship indicated 


; ZN 
case as a function of p 


P 
by the curves in Figs. 31 to 35 being 
p= K (4%) 

\ x 
where n = 0-58 approximately and K is a coefficient 
| which varies with are of contact and type of loading as 
| shown in Table I d. 
| The total shear stress on the lubricant for any given 
| load W Ib. will be 
| F 


s =) (24) 


P, 


and will thus vary in the same way as the co- 


K We ( 


35 
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ig.40. THICKNESS OF OIL FILM AT INLET 
EDGE OF BRASS. 
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sum of these two component stresses, and will act I 
the direction in which flow takes place at that point 
Temperature conditions form a further interesting 
feature. The average temperature of the lubrican' 


Tasie Id. 


Value of K. 


Are subtended 
0-4 Eccentr-c 
Loading. 


Central 
Loading 


0-6 Eccentric 
Loading. 


Deg. 
45 0-0026 
90 0-0024 


00-0029 
0-0032 


0-0028 
0-0028 


depends upon the quantity flowing between the surfaces 
and the work required to drive the journal. This work 
is obtained from the shear force and velocity conditions 
and can be written 
T\7 
E = KU,W, (=) ft.-Ib. per sec. 

The determination of quantity presents difficulties, 

since it cannot be calculated from inlet edge thickness 
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owing to the fact that, although the thickness at this 
point is easily calculated, the velocity variation across 
the film is indeterminate. It is possible, however, to 
obtain an approximate estimate of quantity by making 
use of the fact that the velocity varies uniformly across 
the film at the transverse section where maximum 
pressure occurs, and that the quantity passing this 
section, which will be situated near the centre of 
pressure, is given by the product of film thickness and 
average velocity, t.e.,0-54U. This quantity, however, 
does not actually represent the quantity passing 
through the inlet edge owing to side leakage that 
occurs before this particular section is reached, and the 
calculated quantity must be increased to take this 
into account. The necessary correction has been based 
upon theoretical data which indicute that, owing to 
increasing ratio of transverse width B to length R-¥, 
the amount of lubricant which escapes by way of the 
sides decreases from about 30 per cent. to 15 per cent. 
of the total inlet quantity as the arc of contact decreases 
from 105 deg. to 45 deg. 

The quantity can be expressed in the dimensional 
form 








ZN 


Q,=CU,R,B, ( > 
gE 


) ‘ gallons per minute, 


the values for m and C depending upon the arc of con- 
tact and the type of loading, as shown in Table I e. 


TABLE Te. 
= Type of Loading. 
a6 
<s 
- 0-6 Eccentric. Central. 0-4 Eccentric. 
7) 
m Cc m Cc m Cc 
. — Soe 
Deg. 
45 0-62 | 0-00047 0-58 | 0-00050 | 0-58 | 0-00049 
60 0-62 | 0-00070 0-58 | 0-00060 | 0-58 | 0-00052 
75 0-62 | 0-00092 | 0-58 | 0-00072 | 0-58 | 0-00052 
90 | 0-62 | 0-00108 | 0-58 | 0-00080 | 0-58 | 0-00048 
105 | 0-62 0-00110 | 0-58 | 0-00082 0-58 | 0-00036 


[f it is assumed that all the energy required to over- 
come the viscous resistance is utilised in heating the | 
lubricant it will be found that 


r, c 2) 


, OOK\P, 
where 8 is the specific heat of the lubricant expressed 
in energy units per gallon per degree. The specific 
heat of the lubricant used in the tests was found to 
be 0-56 C.H.U. per lb. per degree Centigrade, or 6,900 
ft.-lb. per gallon per degree Centigrade, and the average 
rise in temperature of the lubricant is therefore 


0-0087K ., s¥) n—m) 
com EP, (> 


Cc P,! 
It will be evident from the values for m and n that 





Ss 


ta deg. = 


upon the value of 


' ZN 
the argument P has no effect 
} 


=, in the case of central and 0-4 eccentric loading, 
a 
and only a small effect in the case of 0-6 eccentric 
loading. The temperature rise with any particular 
arc of contact and type of loading may therefore be 
assumed to be directly proportional to the intensity of 
load on the brass and unaffected by the speed of 
rotation. This is consistent with the assumption 
that since the experimental results could be interpreted 
St, 
for practical purposes be regarded as constant. 
The probable temperature rise corresponding to a 
total load of 1,000 Ib., i.e., P,. = 200 Ib. per square inch, 
s given in Table If. 


by means of single curves, the argument - might 


Taste If. 


Type of Loading. 


Are ™ . , 0-4 
Subtended. | 0-6 Eccentric. Central. Eccentric. 
Fr = 5 10 All values for * 
Deg. Deg. C. Deg. C. Deg. C. Deg. C. 
45 8-0 8-5 10-0 10-0 
90 8°5 3°5 6-0 11-0 


These figures show that the temperature rise becomes 
greater as the line of action of the load shifts towards 
the inlet edge of the brass, the increase being par- 
ticularly noticeable as the arc subtended by the brass 
increases. Also, that whilst the temperature rise 





decreases as the arc increases, in the case of the 0-6 
eccentric and central loading conditions, hardly any 














occupies the 0-4 eccentric position. The increase in 
the coefficient of friction as the line of action of the 
load moves towards the inlet edge of the brass, i.e., as 
the angle § decreases, is due to the decrease in film 
thickness which increases the velocity gradient at the 
surface of the journal, and thereby increases the 
intensity of shear stress on the lubricant. The increased 
temperature and reduced viscosity conditions which 
accompany this change in load position, whilst helping 
to decrease the film thickness, also decrease the shear 
stress, and the actual effect of temperature changes on 
the shear stress conditions may be relatively small. 
Only a small change occurs in the value of the 
coefficient of friction as the arc of contact decreases. 


The effect of changes in the values of the three argu- | 
ments 8, ~ and a. >» may thus be summarised as | 


follows :—(1) Forward shift of load line. Angle $ 


decreases. (a) Decreased film thickness. (6) Increased | 
(c) Increased temperature rise of lubri- | 


shear stress. 
cant. (2) Decrease in are of contact. Angle y de- 
creases. (a) Smaller surface area. (6) Decreased film 
thickness. (c) Increased shear stress. (d) Decreased 








hange occurs when the line of action of the load 





side leakage. (e) Increased temperature rise. (3) In- 
creased temperature rise. Argument Se decreases. 


a 
Decreased viscosity tending to (a) decrease shear 
stress; (6) decrease film thickness and increase shear 





| right-angles to this direction were too small and too 


| irregular to be reliable. Only the coefficient of friction 
| for these two cases is therefore given, and the results 
| showed that the friction was somewhat greater than 
| with eccentric loading. The failure of this brass to give 
|effective film lubrication appears to be principally 
| due to the production of negative pressure conditions 
| in the relatively long length of divergent space on the 
| outlet side. This places a limit upon the effective length 
| of film and the journal takes up a position which is 
associated with both film and greasy lubrication con- 
ditions, the actual length of arc over which the film 
forms being governed by the value of the criterion 
ZN , 
P, It is 
hardly likely that matters would be improved by 
| reducing the clearance, since a bedded arc of 120 deg. 
has proved useless so far as film lubrication is con- 
cerned. 

Application of the Experimental Results.—The operat- 
| ing conditions for all journal bearings of geometrically 
similar pattern to those used in the experiments can 
/easily be determined from the curves in Figs. 31 to 
35. The eccentricity obtained from the curves for 


| any particular values of . _f the arc subtended, and 


as well as by the magnitude of the load. 


zg 
| type of loading must be multiplied by the scale ratio. 
Values for position angle ¢, however, will not need 


TABLE II.—Conpittons oF OPERATION FOR 10-INCH DIAMETER JOURNAL BEARING. 


Clearance on diameter: 0-04 in.; Length of brass :16 in.; Speed of rotation: 3,000 r.p.m. ; 


inlet 


viscosity of lubricant: 0-5 poise. 
Case (a). Total load: 20,000 lb.; Load on projected area of journal: 125 Ib. per square inch ; 


Value for P,. 250 lk 


). per square inch, 


ZN 
P, = 6, 
Position - . —_ Average | Horse- | Quantity | A i- 
Position Thickness Vertical . Intensit ase a | “occ 
Arc Sub- of Load | Eccentricity. of Lineof| of Film at | Movementot Coefficient | of Shea | power | of Lubri-| mate 
‘ from Inlet . end , of | required cant. Tempera- 
tended. tea In. Centres. | Inlet Edge Journal - | Stress. 
Edge. Angle ¢. In in Friction. |) per Sq. t° Drive Gallons | ture Rise 
Angle é. , , — 1+ Journal. | per Min. | Deg. C. 
Deg. Deg. Deg. Deg. 
105 63 0-0128 130 0-0248 0-0118 0-0070 0-96 33-0 35 5 
52-5 0-0140 145 0-0192 0-0085 0-0078 1-07 37-0 24 & 
90 54 0-0138 127 0-0240 0-0117 0-0069 1-10 32°5 34 5 
45 0-0144 144 0-0176 0-0084 0-0079 1-26 37-5 24 8 
36 0-0165 154 0-0123 0-0052 0-0090 1-44 2°6 14 15 
75 45 9-0156 128 0-0220 0:0104 0.0069 1-33 82-5 29 6 
37-5 0-0148 146 0-0152 0-0077 0-0079 1-52 37°5 21 9 
30 0-0160 155 0-0108 0-0055 0 - 0086 1-65 40-5 15 13 
60 36 0-0176 132 0-0184 0- 2 0-0071 1-71 33-5 22 7 
30 0-0156 149 0-0124 0-0067 0-0079 1-90 37-5 18 10 
24 0-0156 158 0-0092 0-0055 0-0084 2-00 39-5 16 13 
45 27 0-0196 137 0-0132 0-0057 0-0073 2-34 34-5 14°5 11 
22-5 0-0166 152 0-0096 0-0054 0-0079 2-54 | 37-5 14°5 12 
18 0-0156 162 0-0074 0-0052 0-0082 2-63 | 38-5 14-5 13 
stress. It may be mentioned that film conditions| alteration. Coefficient of friction, quantity of lubricant, 


were definitely established with all the foregoing brasses | 


| 


at the lowest value of approximately 2-0, | 


ZN 
P,’ 
obtainable with the apparatus, and on this account 
it was not possible to ascertain the conditions during | 
the early stages of the motion when a certain amount 
of greasy lubrication is present, or the particular 


value of as at which the change to film lubrication 


a 
actually occurs. It will be evident, however, from the 
film thickness obtained with the larger arcs of contact, 
more particularly when they are loaded eccentrically, 
that there is a fair margin of safety so far as separation 
N 

"le 2-0, 
and that the value of this argument might be reduced 
to unity without serious risk of the film conditions 
breaking down. In the case of small arcs of contact 
where the film is thinner, special care, however, would 
have to be taken with regard to the mechanical finish 
of the surfaces. 

Conditions for the 120 deg. Brass.—The results ob- 
tained with this brass were unsatisfactory from a 
film lubrication point of view. The angular displace- 
ment of the line of centres was small, the eccentri- 


4 


of the bearing surfaces is concerned when - 


N., 
P increases, and con- 
E 

ditions were different for each of the three standard 
loads used. The film thickness, which might have 
been expected to increase owing to the decreased 
intensity of load, was less than that obtained with the 
correspondingly loaded 105 deg. brass and the coeffi- 
cient of friction is greater. With central and reversed 
eccentric loading, whilst the micrometer registering 
the movement of the journal in the direction of the load 
indicated the existence of an appreciably thick film 


city continued to decrease as 


which increased as +. increased, and was influenced 


E 


and temperature rise are most conveniently obtained 


from the formulze 


- {ZN\n 
= K ( ) 
P, 
. ZN\™ : 
Q, = CU, R, B, (5 ) gallons per minute 
E 
60 KS ZN\(n-™ 
ta deg. = © >. p, (=) 


where K, C, m and nm have values given in Tables 
Id and Ie, whilst S denotes the specific heat of the 
lubricant in energy units per gallon per degree Centi- 
grade. The two former can also be obtained from the 
curves, the only point to notice being that in the case of 
quantity values must be increased in the scale ratio 
of the product U,-B,-R,. Results obtained in this 
way will, of course, be only strictly applicable to bear- 
ings supplied with a lubricant having similar viscosity 
characteristics as the lubricant actually used in the 
experiments. 

he foregoing information only applies to one par- 
ticular clearance condition, and an exact determina- 
tion of the way in which clearance influences the 
operating conditions would necessitate tests with brasses 
having various clearance ratios. An approximate 
estimate of conditions applicable to other clearance 
conditions can, however, be obtained by utilising a 
_—— method of plotting results suggested by 

) 

Conditions of operation for a 10-in. diameter journal 
bearing geometrically similar to the experimental 
bearing are given in Table II. These have been 
directly obtained from the experimental results and 
show the effect of varying the angle subtended by the 
brass and altering the position of the line of action of 
the load. The clearance, in this case, is 0-04 in. on 
diameter. Clearance employed for journal bearings 





by load conditions, the movements of the journal at 


varies considerably in practice, and the clearance 
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adopted for the experimental journal was originally 
based upon the empirical rule :— condition of steam-heating appliances made of cast 
iron, used year in, year out, without any periodical 


Clearance on diameter = 0-006 / diameter, inch, | “ *. 
tests should always be regarded with suspicion, and 


which appeared to represent a reasonab ve . : - 
ppe P easonable average especially so if any considerable steam pressure is 
value. In accordance with this formula the clearance ; , 


; - used. e need for taking r auti ins 
for a 10-in. diameter bearing should only be 0-02 in. | failure ny oa “od ne pene Reports, Noe “314i, 
on diameter, i... 2 mils. or 0-002-in. per inch diameter. | 3148, 3150 and 3152, all dealing with cast-iron fittings 
The conditions of operation for a 10-in. diameter journal af ene cuxt end tectce te come of the eschhante 
having this clearance have also been obtained by the| reported on was the apparatus insured or periodically 
approximate methods just referred to. A comparison | tasted and it is surprising that owners do not realise 
of the results for the two clearance conditions shows | the valine of insurance and inspection by competent 
that the effect of reducing clearance is (a) slightly to| persons, The first of{the four accidents eueuteed fn a 
increase the coefficient of friction, (b) to reduce the | Londen eatin ahtse @ etenibented’ whet. of @ 
eccentricity, (c) to decrease the film thickness at the calender, 27 vente old Sncteeed lendinn to fe ensteus 
inlet edge, (d) to produce a larger movement of the line | scalding of ‘one of the women The machine was 
of centres, i.¢., to cause the position angle ¢ to increase, | designed for working at 45 Ib. per square inch, and it 
and (¢) slightly to increase the quantity of lubricant | was tested hydraulically to 100 Ib. per square inch, but 
required. The effect of further reduction of clearance is | the test took place pes Marthegrancivane aad ago ~~ the 


uncertain, since the experimental curves do not extend | ‘ r 4 
_ | second of the four reports, the inquiry was on the failure 


sufficiently far to enable conditions forclearances smaller | of a steam-jacketed water heater, consisting of a cast- 
= 500 to be ascertained. Continued decrease | iron pan with a copper coilinside. Those in charge of the 
apparatus thought that the live steam passed through 
the coil while the water to be heated flowed through 
the pan. Instead of this, the steam was admitted to the 
pan and the water to the coil. As the steam pressure 
| was sometimes as high as 120 lb. per square inch, and 
| the pan was 2 ft. 5 in. diameter and only } in. thick, it 
| is a miracle that the pan had not burst long ago. The 
— . . | explosion which occurred did a good deal of damage to 
BOILER EXPLOSIONS. | the surrounding machinery, but, fortunately, scbely 

Ecplosion from a Superheater Header.—Report| was hurt. The accident occurred at a paper mill 
No.§ 3127, dealing with an accident from a super-| near Bristol. Report No. 3150 is concerned with the 
heater header at the works of Messrs. Synthetic Am- | explosion of a cast-iron radiator in a Sheffield office, 
monia and Nitrates, Limited, Billingham, is of more| which resulted in all the windows being broken and 
than usual interest, as the accident occurred in a/| the frames distorted. Fragments of iron were projected 
high-temperature, high-pressure plant working at| from one end of the room to the other, but none of 
them touched the only occupant. The radiator was 
}at least twenty-eight years old and had probably 
| been in a dangerous condition for some time. The 
| last of the reports, No. 3152, deals with the failure of 
a cast-iron steam-heated warming plate at a rubber 
| and asbestos works in Glasgow. The plate was a hollow 
rectangular casting, about 6 ft. long, 2 ft. wide and 
2} in. deep. No one knew its age, and for some years 
it had been away in store. Without adequate inspec- 
tion or test it was brought into use again, and though 





than 


of clearance, however, ultimately leads to the condition 
in which the brass is bedded to the journal. This type 
of brass appears to be less certain in its action, and is 
considered separately in the next section of the paper. 


(T'o be continued.) 


whole of the bottom was blown out, and an engineer’s 
labourer was severely scalded about the chest and 
side. Holding inquiries after accidents such as these 
no doubt serves the purpose of showing how similar 
accidents may be avoided in future, but it would 
seem desirable that all steam plant under pressure 
should be periodically examined by fully qualified 
engineers. 





Explosion of a Steam Pipe in 8.8. * Roseric.”-—Con- 

sidering the stresses in ships and their machinery due 

There are | to heavy weather, it is perhaps remarkable that acci- 
| dents to steam pipes are so few. Any one familiar with 
superheater supplied by Messrs. The Superheater | the vibration of a ship when the vessel is pitching 
Company, Limited, constructed of drums, &c., made | badly and the engines are racing, will realise that it is 
to their order. The superheater headers are of forged | Only due to the provision for adequate support and for 
steel machined all over, and are 23 ft. 2} in. long and | expansion and contraction that fractures are avoided. 
10 in. external diameter. The thickness varies as |The S.S. Roseric, however, appears to have been 
shown in the accompanying sketch, and each header | unusually unfortunate, and one accident to her steam 
is fitted with branch pipes or nozzles 3 in. internal | pipes led to the death of one of her coal trimmers. 
diameter for carrying the safety valves and stop valves. | Report, No. 3126, which deals with the accident, 
The holes into which the nozzles fit are serrated, and | is dated from Newcastle-upon-Tyne, June 26, 1931, 
after being put into position each nozzle was expanded | but the accident occurred about a yoar previously, 
and bell-mouthed. Every precaution was taken in| when the vessel was trading between Eastern ports 
the manufacture of the parts ; during the construction | and Australia. Built in 1910, the Roseric, owned by the 

| 
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SiH) Ib. per square inch and 800 deg. F. 
eight boilers in the plant, each of which includes a 


of the headers they were inspected by representatives | Bank Line, Limited, was of 4,738 tons. She was pro- 
of the owners and of the Vulcan Boiler and General | pelled by a set of triple-expansion engines supplied with 
Insurance Company, Limited, and they all successfully | ; 
withstood the specified hydraulic tests. It had, |The main steam pipes were of solid drawn copper and 
however, been found necessary to re-expand a few of | were annealed and tested in 1923. 
the nozzles, and it was one of these which failed. they were also inspected by one of Lloyd’s surveyors. 
Soon after midnight this particular nozzle, on the | That same year, in August, at Osaka, Japan, a small 
header of boiler No. 33, was forced out of its seating, | crack was found in the main steam pipe near the flange 
the steam pressure then being 675 Ib. per square inch. | at the engine stop valve, and the pipe being sent on shore 
Che escaping steam made it difficult to shut off the | tor repairs, was cut and refitted. In February, 1930, at 
boiler, but apart from the displacement of the nozzle | Ocean Island, another crack was found at the same place 
and the attached safety valve and escape steam pipe | and at Auckland, the pipe was repaired again. Four 
1930, a crack was found at the 


months later, in June, 


which were held suspended by the supports 2 ft. away é : ; 
from the header, there was no structural damage. | boiler stop valve end of the pipe, and this was repaired 
The inquiry which followed the accident showed | at Bombay, and a little later on at Aden the brazing 
that the serrations in the header had not been filled | at the flange and the sleeve which had been inserted, 


was reinforced. This, however, did not prove very 
effective, for on July 11, while on voyage from Aden to 
Colombo, the starboard main steam pipe broke off 


when the nozzle was expanded, while the bell-mouthing 
may have not been sufficient. A contributory cause 
of the accident may have been the bending of the 


Pxplosions from Cast-Iron Steam Heaters.—The | After the arrival of the vessel home a new steel pipe. 
having bends to give greater flexibility was fitted and 


provided with suitable supports. ‘‘ Previous partia 
| failures of this pipe,” says the engineer surveyor-in 


| chief, ‘‘ should have warned those responsible that it 


was insufficiently flexible to accommodate the expan 


sion and vibration to which it was subjected in service. 


but two of the repairs made were such that the origina 
| flexibility was decreased and the pipe thereby sub- 
jected to increased stresses.” 


COMBINED REVERSING SWITCH 
| AND PLUG BOX FOR ROCK DRILLS. 


| Tae drills employed for forming shot-holes in rock 
|are liable to seize, and it is therefore desirable. 
| when they are operated electrically, that a reversing 
motor should be used, and that a switch of suitab| 


| design should be provided for quickly and convenient}; 
| carrying out the necessary alteration in direction. 


| Messrs. A. Reyrolle and Company, Limited, Hebburn- 


| on-Tyne, have therefore placed a switch of this kind o1 


|the market. 


| the pressure was only some 6 lb. per square inch, the | 


| 


| 


steam at 180 lb. per sq. in. from two marine boilers. 


| 


In May-June, 1928, | 


| 


This is intended for use on 250-volt. 
three-phase circuits, and for currents up to 15 amperes: 

















As will be seen from the accompanying illustration, 
the working parts are enclosed in a heavy cast-iron 
flame-proof casing with a hinged lid, and comprise, in 
addition to the switch itself, three Zed-type fuses for 
protective purposes. As will also be seen, the incoming 
supply enters through a detachable sealing-type gland, 
while the outgoing supply is led off through a flame- 
proof plug and socket. The lid of the box is secured 
by 12 studs, the joint between it and the casing proper 
being made by a gasket of suitable material. The lid 
is bell-shaped, leaving space for a spare set of fuses to 
be carried in clips. 

The switch itself comprises fixed finger contacts and 
moving contacts of the drum type, the latter being 
supported on an insulating cylinder on the operating 
shaft, to which, in turn, an external handle is attached 
To ensure correct operation, mechanical interlocks ar 
provided which prevent the plug from being withdraw: 
unless the switch is in the “off” position, and th 
switch itself from being closed until the plug has been 
inserted. Moreover, it is impossible to open the door 
when the switch is on, and when the door is open the 
switch cannot be closed. 

As it is often convenient to supply such equipment as 
drills at a low pressure, Messrs. Reyrolle have als 
designed a circuit-breaker and transformer, which ar 
contained in the same oil-filled tank. This tank is 
built up of welded steel, and all the joints are flanged 
with wide machined faces to ensure that the equipment 
is flame-proof. The circuits controlled are protected 


nozzle slightly owing to the proximity of an overhead 
steel joist fouling the escape-steam pipe. A test of 
a nozzle subsequently made by Messrs. Synthetic 
\mmonia and Nitrates, Limited, showed that the joint 
would leak before the serrations had failed, and also 
that after the serrations had failed and the nozzle had 
moved to the extent of giving an opening of ,}%,, in. 
and ,38. in. on the other side, the bell- 
practically 


on one side 
intact 


mouthing was 





without warning at the boiler stop valve end, and for 
a time the vessel was helpless. After the steam from 
both boilers had cleared away, the broken pipe was 
taken down, blank flanges were fitted, and the vessel 
proceeded on her voyage, using steam from the port 
boiler for the main engines and steam from the star- 
board boiler for the auxiliaries. A new pipe fitted at 
Colombo fared little better than the old one, and 
other repairs were necessary at Fremantle and Calcutta. 


by over-current trip coils on the high-tension side and 
by cartridge fuses on the low-tension side, access being 
given to the latter by lifting the hinged top cover. 
This cover, as well as the plug for the outgoing cab! 
|is interlocked with the handle operating the circuit 
breaker, so that it can only be removed in the 
position. The apparatus is mounted on a skid so t 

it is easily transportable. 
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THE EFFECTS OF FROST ON WATER- 
CHARGED LEAD AND COPPER 
PIPES. 


By C. E. Lararp, M.Inst.C.E. and 
F. A. W. OLIvEr. 


Tue following paper gives the principal results of 
a research carried out by the authors during 1929 
and 1930 to determine the effects of one or more 
refrigerations on water-charged and sealed tubes 
of lead and copper, and also to investigate the 
behaviour of certain types of well-known joints 
commonly used for the purpose of connecting 
together individual lengths of copper tubes. The 
origin of the investigation arose out of a request 
made by Mr. H. E. Stilgoe, C.B.E., M.Inst.C.E., 
Chief Engineer of the Metropolitan Water Board, 
to one of the authors to make and report upon 
certain tests on water-charged copper and lead 
pipes. The work finally developed into an exten- 
sive research by the joint authors. The experi- 
mental part of the work was carried out by one of 
the authors in the mechanical engineering labora- 
tories of the Northampton Institute, London, 
E.C.1. It is hoped that the results given in this 
paper will be of interest to water supply authori- 
ties, engineers, architects and builders, in giving 
some information upon a subject which does not 
yet appear to have received adequate attention. 

Until recent years, it was the practice, in installing 
water-piping in dwellings and other buildings, to use 
lead pipe or iron barrel (plain or galvanised), and in 
some cases heavy copper piping. The regulations 
of most water supply authorities prohibit the use 
of iron pipe except above ground, and also it is 
a usual condition that iron piping, where used, 
should be inside the building. The factors en- 
couraging the use of iron pipes are lowness of first 
cost and ease of erection by means of semi-skilled 
labour. Comparing iron pipes with lead pipes, 
there can be no doubt that for general supply 
purposes lead piping is to be preferred, inasmuch as 
its life is longer and discolouration of the water 
does not take place, as in the case of iron pipes, 
should the water be allowed to remain quiescent 
for any length of time. In the case of moorland 
water supplies having a plumbo-solvent action, 
iron pipes are often preferred. 

In recent years, the use of copper tubes in place 
of lead pipes has been considerably developed, and 
large quantities have been used, and are increasingly 
being used, for domestic and general building water 
supply. While it is true that water installations 
with copper tubes give satisfactory results in cases 
where an efficient protection from frost is provided, 
it is also true that speculative builders have installed 
light copper supply tubes to new buildings without 
sufficient protection, with disastrous results on the 
first or second prolonged frost. Modern methods 
of building tend to the installation of cisterns, pipes 
and fittings in roof spaces, where they are subject 
to cold draughts of air which, during periods of 
frost, often produce freezing of water and bursting 
of pipes. The installation of a water supply using 
copper tubes as ordinarily supplied requires, there- 
fore, very special provision to ensure that no freezing 
shall take place in any part of the system. 

The experimental results given later show con- 
clusively that no sealed copper tube withstood more 
than two complete refrigerations of the water | 
within it without fracture of the tube, and that 
most of the copper tubes burst on the first freezing. 
Comparing the results for lead pipes with the 
refrigeration tests for copper tubes, it may be 
stated, in advance, that no water-charged lead pipe 
fractured under five successive refrigerations, while 
in one case ten refrigerations were necessary to 
produce fracture. These different results for lead 
pipes compared with those for copper tubes are, of 
course, due to the relatively great ductility of 
lead as compared with that of the copper of the 
“ hard ” or “ moderately hard ” solid-drawn tubes. 
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| periments on water kept in a state of quiescence 
|and protected from crystalline particles of water 
falling into it (these particles may be of the order of 
1/10° gramme) show that the temperature of 
freezing may, in some circumstances, be much 
lower. Experiments by Gay Lussac proved that 
by merely protecting the surface of water with an 
oil film, water in a state of quiescence could be 
kept liquid at a temperature as low as — 12 deg. C. 

The effect of variations in pressure on the tempera- 
ture of refrigeration is well marked. Many experi- 
ments by Sir H. Myers with water in sealed tubes 
gave refrigeration temperatures varying from 
—1-6 deg. C. to — 2 deg. C. The experiments of 
James Thomson indicated that the freezing tempera- 
ture is lowered by 0-0075 deg. C. for each increase 
in pressure of one atmosphere. Representing by 
unity the density and the volume of water at 
4 deg. C., experiments by Barnes give the density 
and volume at 0 deg. C. as 0-99987 and 1-000127, 
respectively. During cooling, therefore, from 4 deg. 
C. to 0 deg. C., there will be a fractional increase in 
volume of a little over 1/8,000 of the volume at the 
higher temperature. The density of ice at 0 deg. C., 
compared with the density of water at 4 deg. C., 
is as 0-9169 to 1 (Barnes), representing an increase 
in volume during solidification of 9-06 per cent. 





Fig.1|LEAD PIPE No.2, TABLE |I 
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The density of ice at 0 deg. C., compared with that 
of water at the same temperature, is as 0-91674 to 
1 (Bunsen), corresponding to an expansion in 
volume of 9-08 per cent. 

It may be concluded, therefore, that if a sealed 
tube is charged with water at a temperature corre- 
sponding to its maximum density, the expansion of 
the water (about 1/8,000 of its original bulk) as it 
is cooled down to 0 deg. C., and the further expan- 
Taste I.—VTest Results for Refrigeration Experiments on 
Water-Charged Lead Pipe, }-inch Bore. 

(Specimen No. 2 in Table 2.) 





Volume in | Coefficient of 
No. of Freezings. cubic centimetres, Expansion for 
after each each Freezing, 


Freezing. per cent. 





(1) (3) 

0 0-0 
Ist 9-0 
2nd 9-1 
3rd 8-8 
4th 9-2 
5th 8-9 
6th 8-8 
7th 9-1 
8th 8-9 


Q- 
6- 


9th 
10th 





ae <¢ 





sion during refrigeration of over 9 per cent., induce 
large internal pressures with a corresponding 
reduction of the freezing temperature. Thus, for | 
example, in a water-charged and sealed lead or | 
copper pipe, the pressure may amount to many 


after freezing has once taken place, the ice contracts 
much more with a fall of temperature than does the 
metal envelope, so that a falling temperature 
actually lessens the strain in the walls of the pipe. 
The damage to a water-charged pipe by frost occurs 
on solidification of the water, and very low tempera- 
ture refrigerations are of no value for the purpose 
of this investigation. Consequently, in the tests 
described later, a lower temperature limit than 

- 15 deg. C. was avoided. 

Table No. 1 gives the results of refrigeration 
experiments on a }-in. lead pipe with the internal 
volume measured before and after each refrigera- 
tion. Column No. 3 gives the fractional increases 
per unit volume in the internal volume after each 
refrigeration. If the arithmetic mean of these 
values is taken, including those for the first and the 
ninth refrigeration, the true coefficient of expansion 
for each of the nine refrigerations is 0-09, and if 
the logarithms of the volumes in column 2, and 
of the initial volume before the first refrigeration 
are plotted as ordinates, with number of refrigera- 
tions as abscisse, as in Fig. 1, it will be seen that 
a linear relationship connects these variables 
leading to the equation :— 


n Vv. n 
on a/¥*-1 = ee 


where V, denotes the internal volume of the pipe 
after n refrigerations, v the initial volume before the 
first refrigeration and a the constant volumetric 
coefficient of expansion for each refrigeration. 
The ratio of V,, to v is denoted by r. 

Experiments having shown that the above re- 
lationship holds, the equation obtained can be 
obtained from first principles. Thus, if V,, Vs, 
V,; . . . Vy represent volumes after the first, 
second, third, . . . nth refrigerations, then :— 

V, = v (1 + a) 
V,=v(1+a)+av(1 +a) =v (1 + a) 
V; = v(1 + a)® 


Van =v(l+a)". ° ° ° - (2) 
From equation (2) :— 
n /Va n 
ors —j] = + 
The elasticity of the pipe appears to be of negligible 
importance compared with the large force exerted 
during freezing. 
Referring to Table 1 and taking the last complete 
expansion without fracture of the pipe (i.e., the 
ninth) and the original internal volume of the pipe :— 
satel whe 0-09 
41-2 ° 

which is the same as the mean of the coefficients in 
column No. 3 for the several freezings. 

Tests on Water-Charged Lead Pipes.—Six speci- 
mens were tested. In each case one end of the 
specimen was sealed by means of a brass plug 
sweated into the bore, while the other end was closed 
by an internally-screwed brass bush wiped on to 
the lead pipe and fitted with a screwed hexagonal- 
headed plug and fibre washer. The method of 
charging and sealing the pipes was the same in all 
cases. Each pipe was filled with a measured 
quantity of water at the maximum density and 
corresponding temperature of 4 deg. C. The plug 
was then screwed home, after which the charged 
tube was placed in the refrigerating tank. An 
endeavour was made to control the temperature 
of the refrigerant, so as to obtain a uniformly 
decreasing temperature-time gradient, though not 
always with success. After the first complete 
refrigeration, the pipes were removed and the 
contents discharged. They were again charged 
with measured quantities of water at 4 deg. C. 
and placed for a second time in the refrigerant until 





atmospheres before refrigeration is completed, 
suggesting varying lower temperatures for succes- 
sive partial refrigerations. 

When complete solidification of the enclosed 





The Physics of Refrigeration.—It is commonly 
supposed that water freezes at 0 deg. C., but this | 
temperature must be taken as the upper tempera- 
ture limit for refrigeration. It would be better if 
the temperature 0 deg. C. were regarded as the | 
maximum temperature of liquefaction for ice under 
ordinary atmospheric pressures. Refrigeration ex- | 


water has taken place, the ice behaves as an ordinary 
solid and contracts in volume as the temperature 
drops. The coefficients of cubical contraction per 
degree Centigrade of ice, lead and copper are | 
0-000158, 0-000084, and 0-000058, respectively, | 
with the linear coefficients about one-third of these | 
values. From the above values it follows that, 








complete solidification of the contents had taken 
place. The process of discharging, filling and 
refrigerating was repeated until the pipes were 
fractured, the time for each refrigeration being 
noted. For the lead pipes the refrigeration gradient 
varied from 4 deg. C. to — 15 deg. C. 

The principal details and test results are given in 
Table Il, p ge 674, and Figs. 2, 4, 5, 7, 8 and 10 are 
reproductions from photographs representing the 
appearance of the tubes after fracture; Figs. 3, 
6 and 9 show the plain pipes before testing. 
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The results given in column 9, Table II, show/| tests carried out on lead pipes and copper tubes, 
that even under the severe conditions imposed|the times were taken during which the pipes 
by the tests, lead pipes are not easily destroyed. | remained in the refrigerant during each period of 
There is indicated, however, by the variations in | refrigeration, and also for most of the tests the 
the number of freezings required to fracture, that | temperature-time gradients were taken from the 
more attention should be given to the quality of | beginning to the end of the tests. These gradients 
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throughout reached the freezing temperature. 
What happens is that as soon as the metal wall of 
the pipe reaches the temperature corresponding to 
the freezing temperature of the enclosed water, an 
annular cylinder of ice is formed inside and round 
the wall of the pipe, this annulus increasing in 















































Fie. 3. 4-In.—6-Lz. 


Fie. 7. 





























Fie. 4. No. la. 
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Fie. 5. No. 2.—3-In. 


Fie. 9. 1-In.—12 Lp. 





the material used for lead pipes in the direction 
of increasing its uniformity and ductility in order 
to produce a greater margin of safety during succes- 
sive frosts of exceptional severity. This point is 
also emphasised in the figures given in column 8 in 
the same Table. Although attention to the quality 
of material will produce a longer potential life of 
supply pipes, yet it is very desirable radically to 











improve the conditions which are all too common 
in the installations of cisterns, pipes and fittings in 
spaces not readily heated, and which may be sub- 
jected to refrigerating draughts of cold air. Prob- 
ably the best contribution which builders could 
make towards improving conditions would be to 
refrain from carrying pipes to and from the storage 
tank up the outside wall of a building and across 
the eaves in the roof It is exceedingly 
difficult, in such cases, to apply non-conducting 
material so as to give efficient protection against 


Fie. 10. N 
varied in steepness for different tests and showed, 
as would be expected, that the steeper the gradient 
the shorter the time required to burst the pipe. 


TABLE II.—I 


Space. 


Length 


Bore Wall Weight 
the effects of a frost. (A non-conducting covering No. of of Pipe, | Thickness eae —— n , 
Specimen ; ° — . , lugs 
has the effect of lowering the rate of heat trans- ' in in Ib ag » 
mission from the waver within the pipes to the air 
outside.) For the a>dove reason, all rising pipes - _ . 
. : . (1) (2) (3) (4) (5) 
and down pipes for a cistern should be kept nearer = i pal: ADs 
to the centre of a building and be located so as to 0-50 0 ) 6 r: 
“3: . . a 0-50 0 0 6 2 
ensure facility in wrapping with non-conducting 2 0-75 0-20 9 4 
material throughout their exposed lengths. It is a ° 0-20 2 12 
: : of 0-22 2 6 
important also to protect storage cisterns and ball 3a 1-00 0-22 12 ° L 


valves, as freezing at these points on a system would 
tend to entrap the water, with a consequent risk of 
damage to the pipes. 


t The numbers in this 


inc!uding penultimate refrigeration 


oO. 3$a.—1-IN. 


thickness as the heat is gradually abstracted from 
|the water. This condition was proved in two 
| ways. During several tests, when an end plug 


sEAD PIPEs. 

Internal Volume 

No. of Per cent 

‘ Per cent, Refrigera- Increase in 
sefore After Increase tions to Volume per 
First Final in Volume. cause Reirigera- 
eezing, Freezing, Failure. tior.t 
c.c, ee 

(6) (7) (8) (9) (10) 
20-0 40-8 104 9 8-7* 
38-5 71-5 86 7 8-8* 
41-2 95-5 132 10 9-0 
80-0 146-5 83 7 9-1 
77-5 131-5 70 6 9-1 
54-6 225-3 46 5 8-7* 





umn are the percentage coefficients of expansion for all refrigerations up to and 


* Plug slightly porous 








In this connection, two other points are worthy 
of emphasis, and were very clearly brought out 
(1) During many refrigeration 


during the tests. 





(2) Water in a pipe surrounded by a refrigerating | blew out of a tube, an annulus of ice with a liquid 
medium does not suddenly and completely solidify | core was noticed inside the tube. Further, one 
as does water which, under other conditions, has/|of the pipes in which refrigeration had partially 
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if failure takes place it does so by the bursting of | which would permit a minimum expansion of | pyge 675, are reproductions of photographs showing 
9 per cent. of the volume of the water which could | the appearance of the tubes after refrigeration. Each 
possibly be entrapped by freezing in the particular | tube was filled with water, sealed and then placed 


the tube. (B) Couplings which, under a destruc- 
tive frost, allow the extrusion of the pipe from the 
coupling. 

A well-known coupling of Class (A) is one in 
which the end of the tube is expanded to fit a 
conical end on the body of the coupling. Couplings 
of Class (B) usually depend on compressive devices 
to secure the end of the tube, thus allowing the 


parallelism of the tube ends to be maintained, | 
the | 
Almost invariably with joints of this | 


except for distortion under from 
coupling. 
character the tubes are extruded from the couplings 
during periods of refrigeration in a closed or sealed 


water system. If, as is often the case, the tube 


pressure 


has been distorted under pressure near the end, | 


it is necessary, in order to effect a satisfactory 
repair, either to install a complete new length of 
copper tube between two couplings, or to insert 
a third coupling and a shorter length from the 
added coupling to the one from which extrusion 
has taken place. It is, however, claimed by some 
makers that joints from which extrusion of the 
tube has taken place can be remade. It is obvious 
that the possibility of replacement or otherwise 
will depend upon the circumstances in each case, 
and upon the condition of the end of the tube itself, 
as well as upon the condition of the gripping part 
of the coupling. If parallel joint couplings are 
used, a pattern should be selected which allows of | 


ENGINEERING. 





[JUNE I0, 1932. 


























Fie. 17. 24.—l- 


In. 17 S.W.G. 




















Fie. 18. 23.—1- 


In. 17 S.W.G. 























Fig. 19. 
displacement during heavy frost periods without | 
damage to the pipe. 

Safety Devices.—The ideal solution to the prob- 
lem of how to install a water-supply service to a| 


CLosep-Enp Cor, }-Ly. 











Fie. 20. 
section of piping. 


condition after the thaw takes place. 


Tests on Tubes with Couplings.—Refrigeration | joints held with perfect security ; 


TABLE IV.—COPPER TUBES (HARD). 


All these tubes fractured during the first refrigeration. 





Tube Bore Gauge , Wall 
No of Tube, SW.G Thickness, 
. in. ; , in 
(1) (2) (3) (4) 
TA 0-50 19 0-040 
HHIA 0-s 18 0-048 
HH3 0-75 18 0-048 
HS 0-75 15 0-072 
1 
| 
— , . Length 
No. of » Pipe Cauge : c-% | bet ween 
Speciinen in LS.W.G in | Plugs, 
in 
(1) (2) (3) (4) >) 
n.s.1 0-5 18 0-048 12 
D.S.3A 0-75 18 0-048 12 
Ds 1-0 17 0-056 12 
D.38.6 1:0 17 0-056 6 


building so as to reduce to a minimum the risk of 
bursts, irrespective of the kind of material used 
for the piping system, would be to introduce one 
or more safety expansion devices suitably placed, 





External Diameter, in. 





Such a device should have an|in the refrigerant, in the same manner and under 
| automatic control, which would return to its initial | conditions similar to those described for lead pipes. 
|The results for this coupling indicate that all the 


Oren-Enp Com, }-In. 
the 


in fact, 


Internal Volume, c.c. 





























Tube Percentage 
Length, — : Increase 
| t= Volume 
- Nominal, | Before After | A Before After eine oes 
. | Freezing Freezing. Bulge Freezing. Frevzing. 
(5) (6) (7) (8) (9) (10) (11) (12 
12 0-580 0-581 0-59 0-65 39-4 40-5 | 2-53 
12 0-596 0-593 0-61 0-65 39-2 41-0 } 4-60 
12 0-846 0-844 0-85 0-96 86-6 88-2 } 1-85 
12 0-804 0-898 0-90 1-00 } 86-2 88-5 2-67 
“ABLE V.—COPPER TUBES (DEAD SOFT). 
| External Diameter, in. Internal Volume, c.c. Number of 
| Per cent Sey ett 
Refrigerations 
| . Increase to Produce 
or Before After At Before After in Volume. Seastuae 
Freezing Freezing Bulg Freezing. Freezing eaeu 
(6) (7) (8) (9) (10) (11) (12) (13) 
0-596 0-594 0-86 38-8 62-4 60-82 7 
0-864 0-830 1-11 86-1 128-7 49-48 5 
1-112 1-109 1-47 151-9 219-0 44-17 5 
1-112 1-110 1-44 75-9 104-5 37-69 4 
. SS Se ! — asians ‘ 
. . ! . . . 
experiments were made in order to determine how | coupling is stronger than the tube itself. The 


unb 
the 


each class of joint functioned in relation to the tube. 
Test results for a well-known make of Class (A) 


coupling are given in Table III, and Figs. 11 to 16,'same dimensions were fitted with two different 


roken tubes would have burst at the bulge on 
second refrigeration. Tubes of exactly the 
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Values of n' 


(2991 F} 


Values of n. 


forms of couplings of Class (B) and tested in aj volume of the tubes when fracture takes place. | spiral instead of a circle. The volumetric expansion 


similar way. In every case the tubes were extruded 
during the first refrigeration. Two illustrations, 
Figs. 17 and 18, represent the general appearance 
of the couplings and tubes after extrusion. There 
was no appreciable alteration in the general dimen- 
sions of the tubes. It is, of course, obvious that 
under the severe test conditions imposed something 
had to give way. 

Copper Tube Tests.—About 90 tubes of different 
diameters, gauges and lengths were prepared, filled 
with water, sealed at both ends and placed in the 
refrigerating tank. Tubes not fractured during 
the first refrigeration were recharged with water 


and again tested, and this process was repeated | 


until fracture took place. The tubes tested may 
be designated as “hard,” “dead soft” and 
“moderately hard” or ordinary housing quality. 
Representative results for the “hard” quality 
tubes are given in Table IV. It will be seen on 
reference to the Table that all the tubes burst on 
the first refrigeration. Table V gives a representa- 
tive selection from the test results on the “ dead 
soft ” copper tubes and it will be seen, on reference 
to column 13, that the number of refrigerations 
to produce fracture varied from 4 to 7. It should 
be pointed out that the soft copper tubes had to 
be specially supplied by the tube makers for the 
purpose of these experiments. The greatest num- 
ber of tests was made on the “ moderately hard ” 
tubes, and with these there was considerable 
variation in the final percentage increase in the 
internal volumes of the tubes at fracture. Most 
of the tubes fractured on the first refrigeration, 
and none withstood more than two. 

From a consideration of the results of the experi- 
ments, it may be stated that (1) Hard-drawn 
copper tubes invariably burst on the first refrigera- 
tion owing to their relatively low ductility, indicated 
by the low percentage increase in the internal 


|(2) Moderately hard tubes, or tubes of the regular 
| housing quality, do not withstand more than two 
successive refrigerations. (3) Dead soft tubes have 
‘almost the same margin of safety as lead pipes, as 
indicated by the figures given in column 13, Table V, 
and from the standpoint of resistance to damage 
| due to frost, soft copper tubes are more satisfactory 
|than “half hard” (housing quality) or “hard” 
tubes, as the results obvained clearly indicate. 
| Unfortunately, there is a practical disadvantage in 
the use of very soft copper tubes, in that they are 
difficult to transport and handle, and when fixed 
|are liable to sag unless supported very efficiently. 

Some refrigeration tests were carried out on 
straight vertical pipes open at the top end, and 
|also on bent pipes open at the upper end. As was 
|to be expected, there was no appreciable change in 
| dimensions or form due to the 9 per cent. expansion 
on solidification of the water within the tubes. 
Three tubes with right-angle bends were water 
charged, sealed at both ends and tested in a similar 
manner to the other tubes. All three required 
two refrigerations to fracture them. The measure- 
ments showed a small general enlargement of the 
tubes and a large bulge at which fracture took place. 
In addition, the radius of curvature of the bend 
was considerably increased, due no doubt to the 
true circular cross sectional area not being main- 
tained when the tube was bent. 

Two other experiments may be referred to 
briefly. Two 6-ft. lengths of moderately hard 
tubing (ordinary housing quality) ?-in. diameter 
by 18 S.W.G. were wound round a cylinder 10 in. in 
diameter to a helical form of 2-in. pitch. One of 
these coils was filled with water and sealed at both 
ends and placed in the refrigerating tank. Two 
successive refrigerations were required to fracture 
the tube (see Fig. 19), the pitch being reduced to 
about 1-6 in. The plan form became part of a 


|to produce fracture was a little over 14 per cent. 
The second coil was charged with water and sealed 
jat the bottom end. Refrigeration produced no 
|marked effect in this case. Fig. 20 shows the 
| general appearance of this coil. 





STRESSES IN ROTATING DISCS OF 
HYPERBOLIC PROFILE. 


By B. Hopxrnson, M.Sc., A.M.Inst.C.E., 
A.M.I.Mech.E. 


Many years ago, Stodola published the equations 
of stress in a rotating disc having a hyperbolic 
profile, that is, having its thickness y decreasing 
with distance x from the axis by the law y = 2. 
The heavy arithmetical work in calculating a given 
disc was greatly reduced later by H. M. Martin 
by the use of curves given in his book T'he Design 
and Construction of Steam Turbines. These curves 
were amplified by W. Knight in 1917* in the sense 
that he gave diagrams for values of « = 0-5 and 
1-5, in addition to those given by Martin for « = 
0, 1-0, and 2-0. Knight’s curves have been in 
general use ever since. By themselves they do not 
give the complete solution for, say, a turbine wheel. 
| They treat of a rimless, hubless, hyperbolic disc 
| stressed only by its own centrifugal force and that 
of the masses attached at its outer periphery. 

The present writer added in 1925 a set of curves 
for stresses in the hyperbolic disc due to loading at 
the inner periphery where, for example, it may join 
ahub. The loading at this point is found by writing 
down the boundary equation. A second boundary 
| equation may be required where the disc joins the 
|rim. Further, the hub can be taken as a disc with 


|a = 0 and the stresses due to the pressure of the 








* ENGINEERING, vol. civ, page 109 (1917). 
¢ ENGINEERING, vol. cxix, page 215 (1925). 
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shaft read off. Thus the complete wheel is treated. matter, should an emergency arise. Those who | maintenance of our maritime supremacy, and, in 


A full explanation of the curves, together with 
a fully worked out example ot their application, 


was given in the author’s article, cited above, and | the British Navy has a dual and not asingle object: |one of which 


| have advocated the policy of which this position 


is the outcome, seem, in fact, to have forgotten that 


| consequence, suffered so heavily that at the con- 
| clusion of hostilities only five of the fleet remained, 
was of little practical use.” To 


se 


to this readers must be referred for a detailed ex- | The protection of these islands in time of war, both | these were added the German-built Berengaria, 


planation of the additional curves now given in 
Figs. 1 to 6, page 677. These are merely an 
extension of the curves, both of Knight and the 
writer, to further values of a, namely, 2-5 and 3. 
The previous notation has been followed. The 
tangential stress anywhere is no +- no, Ne Ts 
and the radial stress n’o -+- n’,a, + n’4o4, where 
¢ is the stress in a thin ring having the same diameter 
as the outer periphery of the disc and the same revolu- 
tions per minute, a, is the intensity of the radial 
outward pull of the attached masses, and o, the 
pressure at the bore. The values of n, 5, n,, 7’, 
n’,,and n’,,are read from Knight’s and the author’s 


curves. 
» 


LITERATURE. 


—— 
Steam Power and Internal-Combustion Engines. By D. P. 
Craic and H. J. Anpgrson. London: MoGraw-Hill 

Publishing Company, Limited. [Price 20s. net.] 
New or revised text-books on heat engines appear 
with such frequency that one is compelled to wonder 
if the students of the subject have multiplied in like 
proportion, or whether the majority of such books 
remain on their publishers’ shelves. The present 
volume, however, should escape that fate. Written 
concisely, its 500 pages cover the entire field of 
steam power and internal-combustion engines. The 
standard of the theoretical portion, which is written 
on orthodox lines, 1s that of an English pass degree, 
while its descriptive part, which is interesting and 
well illustrated, deals with typical examples of the 
latest practice in the various branches of the subject. 
The increasing importance of steam generators is 
appreciated by devoting a large section to descrip- 
tions of the newer types and their auxiliaries, and 
a welcome innovation the introduction of a 
chapter describing methods of heating, filtering 
and softening boiler-feed water, which in these 
days of increasing steam pressure has become a 
subject of considerable importance. 

Like most of the productions of this publishing 
house, the type is clear and the matter well arranged, 
also the many illustrations call for little criticism, but 
here and there drawings of complete machines have 
lost value by being too much reduced in reproduc- 
tion ; again, the internal-combustion cycles would be 
improved if drawn to scale. It is interesting to 
note that the list of references given in the appendix 
are entirely American, while all descriptions of 
plant represent typical American practice. Authors 
and publishers of foreign text-books cannot expect 
a ready sale in this country unless their wares are 
more international in character. This book should 
prove useful to engineers and students whose view- 
point is not so parochial, and who require a compre- 
hensive text-book on modern American heat-engine 
practice. 


is 


Brassey's Naval and Shipping Annual, 1932. Edited by 
ComMANDER CHartes N. Rostnson, R.N. and H. 
M. Ross. London: William Clowes and Suns, Limited. 
[ Price 258. net.] 

Ir we disregard that large body of persons who, 

unfortunately, take no interest in maritime ques- 

tions, the inhabitants of these islands may be roughly 
divided into two classes: Those who hold that to 
ensure peace our naval and military forces must be 
sufficiently large to enable us to defend ourselves 
successfully against aggression, and those who 
contend that we shouli take the lead in general 
disarmament, whether others follow or not. For 
the last ten or twelve years the latter class has 
exerted a preponderating influence in naval affairs 
with the result, as all but the most biassed will agree, 
that matters have gone too far, and that on the 
high seas our position is one of increasing gravity. 

The steady decline in our naval expenditure will 

make it necessary for 16 out-of-date cruisers and 

45 obsolete, or obsolescent, destroyers to be retained 

on the active list, in order to make up the number 

allowed under the Washington Treaty, while the 
consequent reduction in personnel will render the 
manning of what ships we do possess a difficult 


by attack and defence, and the maintenance of our 
| trade routes in time of peace as well as when hos- 
| tilities have been joined. Under present conditions 
| the latter is the more important, and for that purpose 
our Navy, as it exists to-day, is inadequate. 

The shipbuilding holiday we have imposed on 
ourselves, together with the contest in the opposite 
sense in which France and Italy have engaged, is 
threatening to upset the balance of European sea 
power, as will be clear to anyone who studies the 
appropiate chapters in the current issue of Brassey's 
Annual. 
the launching of the first of Germany’s new capi- 
tal ships, the battle-cruiser Deutschland, and the 
construction of three further similar 


projected 
In fact, the limitations imposed on that 


vessels. 


country by the Versailles Treaty have failed to | 


cancel the influence she may exert on marine 
armaments. France, rightly or wrongly, has taken 
up the attitude that she must remain “ mistress 
of her own security,” and until she changes that 
view it behoves us to go warily, not because she is 
a potential adversary, but because, for the well- 
being of the Empire, the strength of our Navy 
must remain comparable with that of any other 
power. 

While the future of the Navy is to be sought in 
the coulisses of Weltpolitik, that of our mercantile 
marine, with which Brassey deals adequately, 
judiciously and interestingly, will be determined by 
the pressure of economic facts. Here again we have 
lost our supremacy. Thirty years ago we owned 
55 per cent. of the world’s tonnage ; in 1931 that 
percentage had fallen to 29-4. On the other hand, 
the percentage owned by the United States in- 
creased during the same period from 4 per cent. to 
15 per cent. and of Japan from 2 per cent. to 6 per 
cent. Nevertheless, the cloud has a silver lining. 
Great Britain still owns 38-43 per cent. of the world’s 
ocean-going tonnage. Both shipbuilders and marine 
engineers are not idle, as is shown on the one hand 
by the progress that has been made in the design 
of passenger liners, both by improvements in the 
passenger accommodation and by the experiments 
in the use of higher steam pressures, pulverised 
fuel and electrical propulsion. Unfortunately, im- 
provements in design have had the natural effect 
of making some of the older and still efficient 
ships obsolete before their time, though this process 
has, in some cases, been checked by replacing the 


original plant by that of a more modern pattern, | 


work which can be effected cheaply at a time when, 
as at present, the yards are empty. As showing 
the advantages derivable from such conversion the 
case is cited of one large concern owning cargo 
ships, not one of whose extensive fleet was laid up 


during the year, owing to its foresight in modernising | 


the machinery of its vessels, and thus securing a 
large reduction in fuel consumption at a low cost. 
This is a policy which would probably be more 
widely adopted were it not for a lack of the 
necessary funds. 

In 1931, as in other post-war years, a striking 
feature was the increasing use of oil asfuel. In 1914, 
the percentage of ships employing coal and oil, 
either under the boilers or in internal-combus- 
tion engines was 88-84 and 3-1, respectively. In 
1931, the corresponding figures were 56-02 per 
cent. and 41-97 per cent., while those equipped 
with internal-combustion engines had risen from 
0-45 per cent. to 13-45 per cent., the tonnage thus 
fitted increasing from 8,096,337 to 9,431,433 during 
the past twelve months. 

Without wishing to make an invidious distinction 
| between the many able authors who have contributed 
| to the present edition of Brassey, special attention 

may be called to the chapter on The Cunard Line, 
in which Mr. Richard Beynon sketches the history of 
that concern from the time when, 92 years ago, the 
Britannia inaugurated a regular steamship service 
between Europe and America down to the halcyon 
days of the Lusitania and Mauretania and the war 
and post-war periods. During the war, the ships 
of the Cunard Line played a great part in the 


The position is further complicated by | 


| while, by the end of 1925, six 20,000-ton and an 
equal number of 14,000-ton vessels had been pro- 
vided, giving a present fleet of 20 steamers with a 
| gross tonnage of 344,421. Latterly, a 73,000-ton 
| vessel has been designed to replace the Mauretania, 
|and that “she will regain the Blue Riband of the 
| Atlantic for Great Britain is confidently expected.” 
| Unfortunately, as a footnote pathetically remarks, 
|“ Work on the construction of this vessel was 
| suspended on December 12.” It is from every point 
| ot view to be hoped that it will soon be resumed. 
The editors’ claim that Brassey “ provides not 
| merely a forum where sea affairs are discussed by 
writers of authority, but also a work of reference 
|for all concerned in the conduct, progress and 
| efficiency of the war and merchant navies.” The 
present edition fully justifies that claim, and we 
|recommend its study to all those who desire clear 
and accurate information on problems the national 
|and international importance of which it would be 
| difficult to overstress. 


| Handbuch der Experimentalphysik. Vol. IV. Hydro- 
und Aerodynamik, Part I, Strémungslehre und Alige- 
| meine Versuchstechnik. Edited by Lupwice Scuitier. 
Leipzig: Akademische Verlagsgesellschaft, M.B.H 
[Price 68 marks.] 
A MERELY superficial acquaintance with the litera- 
|ture of fluid motion is sufficient to show that 
| existing knowledge of this and kindred sciences rests 
|on a largely empirical foundation. Mathematical 
analysis, confined at present within the limits 
|imposed by drastic simplification of hypotheses, is 
inadequate to meet the rapidly extending demands 
of aeronautical and general engineering practice. 
| Fluid motion is, accordingly, a particularly appro- 
| priate subject for experimental development, and 
| its wide range of applications, no less than the new 
knowledge which has been accumulated during 
recent years, fully justify the three volumes which 


| 
: Phi 
jare being allocated to it in the Handbuch der 


Experimentalphysik. Of these three parts the third, 
which was published about a year ago, dealt with 
the technical applications of hydro- and aero- 
dynamics. The volume under review, Part I, 
covers the more fundamental aspects of fluid motion, 
embracing rather the substructure than the super- 
structure of aeronautical and hydraulic data, 
without, however, being a theoretical treatise in 
any severe sense of the term. As is usual with 
scientific encyclopedias, the book is a compilation 
of separate articles by different authors who, in the 
present instance, are physicists of acknowledged 
repute ; and the reader has the comforting convic- 
tion that the text at his disposal represents the 
mature and authoritative views of men who are 
justly distinguished for original work in the subjects 
about which they have written. 

The first article, appropriately by Prandtl, of 
Gottingen, is of a simple introductory character, 
serving to present the ideas of continuity and 
| viscosity, the relation between pressure and velocity, 
|}and the laws of similarity, as a basis on which to 
|develop the mechanics of fluid resistance. The 
|reader is thus prepared for the second article, by 
| Falkenhagen and Schmiedel, in which a concise 
|exposition of classical hydrodynamical theory is 
|supplemented by experimental evidence for the 
| validity of theoretical analyses in a number of 
important cases of special flow patterns. The 
| purely mathematical treatment follows conventional 
|lines, and the English student will, no doubt, be 
better served in this portion of the subject by one 
|of the standard works in his own language. But 
| as regards what may be termed the applied hydro- 
| dynamics, a good deal of quite recent theoretical 
| work has been collected from scattered sources, and 
|is critically discussed in relation to its degree of 
\conformity with relevant experimental results. 
| Particular attention is devoted to the stability of 
| vortex systems, and to the analyses of circulation 
land aerofoil theory. Bjerkne’s concepts of pulsa- 
ting and oscillating spheres are studied in unusual 
detail and illustrated by photographs of dust 


| 
| 
| 
| 
| 
| 
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pictures. Rather surprisingly, however, no account 
is given of experimental work based on the identity 
of the equations for streamlines in an inviscid fluid 
and equipotential lines in an electric field. A 
commendable feature of the general editorship is 
the inclusion, at this stage of the work, of a list of 
symbols and a table of the most important formule. 
With these readily available for reference, the study 
of the two ensuing articles, dealing with boundary- 
layer theory and turbulent flow, is greatly facilitated. 
During recent years the importance of turbulence 
as a factor influencing the practical applications of 
aerodynamics has been generally recognised, and 
increasing attention has been given to its charac- 
teristic problems by research workers. Conspicuous 
among the latter, from his numerous contributions | 
to the subject, is Tollmien, the author of these | 
articles. He gives here a critical survey of the | 
present state of mathematical development as re- | 
gards the solution of the boundary-layer equations, | 
discusses with reference to experimental work the 
genesis of turbulence and the geometry of vortex 
systems in relation to the boundaries from which 
they arise, and finally examines such practical 
matters as heat transmission and fluid friction in 
the light of new knowledge. 

Over a considerable range of aeronautics the 
dynamic pressures encountered are small in relation 
to that of the atmosphere, with the result that 
complexities introduced by the compressibility of 
the medium under consideration may be largely 
disregarded in analytical treatment. In this respect 
the industrial applications of fluid motion are less 
fortunate, and compressibility exerts a major 
influence in many important technologies. These | 
considerations are met, in the volume under review, 
by a lengthy article on the dynamics of gases. It 
covers not only the general principles of compres- 
sible fluid motion, but extends the physical relations | 
thus established to a variety of engineering problems, | 
notable among which are those arising in flow-meter 
and steam-turbine practice. Directed more particu- 
larly towards the performance of high-speed aircraft | 
and airscrews, laboratory research has recently | 
been prosecuted by the aid of small wind tunnels | 
in which speeds are attained in excess of the speed | 
of sound in air. The design and technique of such 
apparatus, with an accompaniment of extremely 
interesting physical phenomena which occur in 
high-speed jets, show sufficient signs of future 
development to justify the attention devoted to | 
them in the present work. With liquid, as distinct | 
from gaseous fluids, the comparable condition is 
cavitation, in connection with which a number of 
important conclusions have been drawn from the 
results of recent research. A compact article 
dealing with this subject will be found enlightening 
as regards the effects of cavitation both directly, | 
on the performance of hydraulic machinery, and 
indirectly, in leading to corrosion. An estimable 
characteristic of the exposition of these experimental 
branches of hydrodynamics is the clarity with 
which the apparatus has been described. 

Obviously, the detailed discussion of every in- 
vestigation referred to would have been impracti- 
cable, but the fundamental importance of accurate 
instruments in the prosecution of reliable and 
consistent work has received full recognition. The 
design and principles of operation of instruments 
extend over so wide a field as to call, preferably, for | 
treatment as a separate subject, and this course 
has been followed in the present volume. Particular 
attention is paid to various forms of speed and 
direction meters embodying the pitot-static and | 
hot-wire principles, as well as to sensitive mano- | 
meters and electrical circuits for use in conjunction 
with them. Rather less minutely, the whole range 
of industrial flow-meters and of devices for velocity 
and bulk measurements of air and water is satisfac- 
torily covered with regard both to recent improve- | 
ments in numerous directions and, especially, to 
the influences on numerical coefficients of such 
factors as Reynolds’ number and the details of 
design and installation. The concluding chapter | 
deals with the technique of rendering fluid motion | 
visible, and with methods (chiefly photographic) of | 
obtaining permanent records of flow patterns. | 
German aerodynamic laboratories have advanced | 
this highly informative side of research to a fine 




















| described. 


| appear to have the monopoly of the manufacture of 


art, and the wonderfully convincing illustrations 
of vortex motion, boundary-layer turbulence and 
flow at speeds above that of sound, which are 
generously distributed throughout the whole book, 
are conspicuous among its attractive features. 

Of the latter, indeed, there is no lack. No effort 
has been spared on the part of either editor or 
publisher to achieve a clear and well-ordered treatise 
which, whilst part of a large encyclopedia, is at 
once comprehensive and complete in itself. The 
subject-matter, despite multiple authorship, is 
free from overlapping and is by no means drawn 
exclusively from Continental sources. Contem- 
porary scientific literature, indeed, has manifestly 
been ransacked to furnish a critical survey of the 
present state of knowledge of fluid motion, which 
will be particularly serviceable to research workers 
as a starting point for continued investigation. 
This does not imply that the book is markedly 
restricted in its appeal. On the contrary, it can 
be unreservedly recommended to the attention of 
all who are concerned with the study or practice of 
aerodynamics and cognate branches of experimental 
engineering. 


Gui. 
[Price 


Submarine T'elegraphy. By Ine. Irato pe 
London: Sir Isaac Pitman and Sons, Limited. 
18s. net.] 

Tue sub-title of this volume “ A Practical Manual ” 

is descriptive of its subject-matter. It has been 

designed to help in the training of the personnel of 
cable stations by explaining in a practical fashion 
how transmission and reception of submarine tele- 
graph signals are carried out, and the construction 
and action of transmitters and receivers. Informa- 
tion is also given about the installation and opera- 
tion of submarine cable systems. Since the publi- 
cation of Mr. Charles Bright’s book in 1896, we are 
told that no comprehensive treatise has appeared 
which dealt with submarine telegraphy generally. 

Dr. Malcolm’s classic treatise on the Theory of the 

Submarine Cable does not extend to the other 

aspects of submarine telegraphy. There was thus a 

real vacancy for a book dealing with the general 

principles and practice, and this has now been 
adequately filled. 

The introductory chapter summarises the more 
important fundamental electrical principles, and 
gives elementary explanations of the formation of 
signals and their reception as influenced by the 
combination of resistance, inductance and capa- 
citance in the circuit. An account is given of the 
construction and manufacture of cables. Trans- 
mitting apparatus occupies a chapter of only 
17 pages, and the description is confined to the type 
of transmitter operating on the principle of the 
Wheatstone automatic system, although it is not 
referred to as such. 

The fundamental principle in all modern types of 
receiving apparatus is stated to be that of the 
original d’Arsonval galvanometer. The syphon- 
recorder embodies this principle and is fully 
Its inventor, Lord Kelvin, is not 
mentioned in this connection, and in spite of his 


physical change is taking place in a submarine 
cable are given at greater length, since it is of the 
greatest importance to those in charge of such cables 
and forms part of the regular daily duty of the 
electrician. The work concludes with an account of 
the fundamental principles of multiplex telegraphy. 
The systems derived from the Baudot system, so 
successful in land-line operation, are attended with 
difficulties when applied to submarine working, 
owing to the combined effects of resistance and 
capacitance. The two systems which are employed 
by large cable companies are the Western Union 
and the Muirhead, and a good account of these will 
be found here, together with shorter notices of 
such recent developments as loaded cables and the 
arrangement known as the balanced sea earth. 


THE DEPTFORD PUMPING STATION 
OF THE METROPOLITAN WATER 
BOARD. 

(Concluded from page 619.) 

From the description of the new boiler plant of 
the Deptford Pumping Station of the Metropolitan 
Water Board, we now pass on to one of the new 
engines and pumps, illustrations of which will be 
found in Figs. 9 to 23, on pages 680, 681 and 688, 
and Plate XX XV. As will have been gathered from 
the previous article, a variety of pumping duties 
are involved at this station, so that the plant 
has to operate with considerable differences of 
output, both as regards pressure and quantity. This 
necessitated the driving of four distinct sets of pumps 
by one engine, a requirement which was met by the 
design, in the department of the Chief Engineer of 
the Board, of the compact plant of which a view 
is given in Fig. 22, page 688. The engine is of the 
vertical triple-expansion type, with cylinders 234 in., 
46 in., and 70 in. in diameter by 60 in. stroke, 
and develops a maximum of 800 water horse-power 
at 25 r.p.m. The crankshaft is coupled, through 
a clutch, to a three-throw crank operating the 
pumps lifting water from the well. This shaft is 
seen at the right hand of the figure, but its relation 
to the pumps it drives is more clearly seen in Fig. 20, 
Plate XXXV. The three pumps are each 22} in. in 
diameter by 48 in. stroke, and have a total capacity 
of 7-2 million gallons per 24 hours. 

In line with the steam cylinders and driven direct 
from the engine crossheads, in the normal way for 
this type of pumping engine, are three single-acting 
low-level pumps, i.e., pumps for delivering the 
water that has been raised from the well to the 
district at the level of 200 ft. above the pumps. 
These three pumps are each 21} in. in diameter by 
60 in. stroke, and have a capacity of 8-3 million 


| gallons per 24 hours. This capacity can be reduced 


to either 7-3, 5-3, or 4-3 million gallons per 24 hours 
by transferring water from the low-level delivery 
main to the suction pipes of either the intermediate 
or high-level pumps, an operation which reduces 
the actual quantity to the low-level district by one, 
three, or four million gallons per day, as required, 
while utilising the surplus delivery in an economical 





work which made submarine communication pos- 
sible, his name only appears once in this book, 
and then as an adjective descriptive of a method | 
of measuring capacitance. British firms would | 


submarine telegraphy instruments, to judge from | 


the photographs of such apparatus reproduced in 
the text. The section on receivers includes descrip- | 


manner. The intermediate and high-level pumps 
deliver the water to districts 300 ft. and 400 ft. 
above the pumps, respectively. They are situated 
by the side of the low-pressure pumps as will be clear 
from Fig. 21, Plate XX XV, and are operated from 
a beam pivoted between them, and having one end 
coupled by a connecting rod to a crosshead on the 
low-level pump rams. The three intermediate 





tions of magnifiers, relays, regenerators, their | level pumps are 18 in. in diameter by from 24 in. to 
relevant circuits and practical details of operation | 30 in. stroke and have a capacity of 2-5 to 3 million 
and maintenance. A relay station in actual) gallons per 24 hours. The three high-level pumps 


| operation is taken as the example for description of | are 12 in. in diameter by from 20} in. to 25 in. stroke, 


a cable station because this type of station is so | with a capacity of 0-9 to 1-1 million gallons per 24 
often met with in practice. Practical information| hours. Both these sets of pumps are single-acting. 

regarding the accommodation necessary and the | The variation in stroke of the intermediate and 
manner of connecting submarine cables, tele-| high-level pumps is necessary in order to provide for 


| graphic apparatus and auxiliary plant is’ given.| minor relative changes in quantity required in the 


As regards testing, reference is made to available | respective districts, and is effected by the adjust- 
scientific literature in which the subject is very ing mechanism shown in Figs. 9 to 14, page 680. 
thoroughly treated, and in the chapter only the|'The gudgeon pins to which the pump connecting 
simplest methods of measuring resistance, capaci-| rods are coupled are carried in crossheads which 
tance, electromotive force, &c., are given. All these | slide in guides attached to the inner sides of the beam, 
methods have for their object the determination | These crossheads are moved towards or away from 
of the location and the nature of faults in cables. | the beam fulcrum by means of bevel gears operated 
The systematic routine cable tests to ensure that no’ by hand wheels, a method which enables the stroke 











DEPTFORD 


CONSTRUCTED TO THE 


PUMPING STATION ; 


DESIGNS 


ENGINEERING. 


OF MR. H. E. STILGOE, C.B.E., 





METROPOLITAN 


M.INST.C.E., 





[JUNE 10, 1932. 


WATER BOARD. 


CHIEF ENGINEER. 












































2be- 45 
nzdgelh 


Sree — tt ttt 


























. r Sole See oe ae ee ee oe 
=p Want aT rT ST eT 
. ! 
PHife, oo | Olle [byt 4 
} L=33—--- + —— a § r : f 
} t- ——— Gute = ae wee - | i ky ' 
; ‘ me ot Of it j H 
iii * ay rm re yt aa oe 
e+ + (ls —; 
’ ‘ ++--4, 
Pit te ees ciee oe 
a ae? f: oo vie ae aes 1S" 
' _—> ~ + “~~ “) =. i. 
1 HIP Om . rails Pise eee wee Gee — 
| it . _ ' i ,f i_£ ; ' | 
we i - All Ht Hio® tpi] | Aa) | at i! | * i! | 
- See ee de | ~-4}- 1 i aA: Wi 7 
| : | Sooeen ee & - 9} © | rivet?” oe ‘ee ? Si 
| a -_ - --4-+---- 4-+——-4-~~-~—~-~~—~—~-~----~— -~ -—-—~---—--~—---- -———J3 
--5-ae~-5--Uge 2 ss = + 
ig. —- 3‘04'------------------ »---—- -7°5}-------- ae -7'1%----------- -~---~---—---3°8§ ----------------------------» 





76 


of the pumps to be altered whilst the engine is 
running. This alteration of stroke permits of altera- 
tion in the quantity of water delivered to the inter- 
mediate and high-pressure districts without inter- 
fering with the quantity passing through either 
of the other two sets of pumps, the low-level pumps 
being, moreover, capable of giving variable output 
by the method of coupling to the suctions of the 
higher pressure pumps already described. The 
main point of the whole arrangement is that the 
pumping set has considerable flexibility without 
having to alter the engine speed, the constant rate 
of revolutions thus provided conducing to economy in 
running. The well pumps, which are single-acting, 
can be de-clutched whilst the engine is working, 
and, further, the pipe connections permit water 
to be drawn from the adjacent reservoir should 
it be desirable to reduce the rate of withdrawal 
from the well in order to enable it to recover. 

The main engines scarcely call for much detailed 
comment as their chief features can be made out 
from the several figures. They are, of course, con- 
densing, the condenser being situated in the base- 
ment in the position shown at the right of Fig. 21 
The valve gear and lubrication system may be 
referred to more specifically. The former is shown 
in Figs. 15 to 18, page 681. Each cylinder has 
separate steam and exhaust valves, all of the 


drop type and operated by cams on a camshaft 
rotated by gearing from the crankshaft. The 
steam valves are closed by spring action regulated 
by dashpots, and are opened by projections on 
the cams, the point of cut-off being adjustable by 
rotating the cams relatively to the camshaft. As 
will be apparent from the figures, this adjustment 
may be made from the starting platform level for 
the high-pressure cylinder, and from the second 
platform above that for the intermediate and low- 
pressure cylinders. The exhaust valves are not 
adjustable as regards point of release, &c., and are 
worked by a stirrup spanning the camshaft. The 
governor seen at the left hand of the valve gear 
platform is provided with a device for closing the 
main steam valve in case of the engine running 
away. Cylinder lubrication is carried out by 
means of pumps driven from the engine and supply- 
ing the oil through adjustable sight feed lubricators. 
A complete central gravity oiling system is also 
fitted for lubricating all the moving parts. The 
oil is contained in cisterns situated above the top 
platform and is distributed through adjustable sight 
feed lubricators. After use and filtration it is 
returned to the cisterns by pumps driven from the 
engines. As will have been gathered from references 
to the feed heating system, all the cylinders are 
steam jacketed. 


Reference should now be made to Fig. 23, page 688. 
This shows the other machinery on the floor of the 
engine-house, which consists, in the main, of three 
steam turbine-driven pumping sets and two steam 
reciprocating engine-driven electrical generating 
sets. The turbine pumping sets have been installed 
as stand-by pumps. Each is capable of pumping 
6,000,000 gallons per day against a head of 200 ft., 
or 3,000,000 gallons against a head of 400 ft. As will 
be seen from the figure, each set has two centrifugal 
pumps. These may be used either in parallel or in 
series, the first method being employed for the low- 
head working and the second for the high head. The 
impellers are 16} in. in diameter and run at 1,500 
r.p.m., being geared to the turbines, which run at 
6,000 r.p.m. The turbines are of the impulse type 
with 11 stages and have rotors 19 in. in diameter. 
The total maximum water horse-power of the three 
sets is 756. 

In the basement immediately below the turbines 
are the circulating and condensate extraction 
pumps driven alternatively by electric motors 
or water turbines. The turbines were supplied by 
Messrs. Beiliss and Morcom, Limited, Birmingham, 
and the centrifugal pumps by Messrs. Mather and 
Platt, Limited, Manchester, through the main con- 
tractors, Messrs. Hathorn, Davey and Company, 
Limited, Leeds. It will be remembered that the 
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vuaranteed steam consumption of the main recipro- 


cating pumping sets is 9-87 Ib. per water horse-power 


per hour. The guaranteed consumption for the cen- 
trifugal pumping sets is 15-92 lb. per water horse- 


power per hour, but this less economical working is | the steam-driven sets will be used. There is also in 
the basement a water turbine-driven centrifugal 


justified by the comparatively low cost of these 
sets, a matter for consideration where stand-by 
machinery is concerned. The various pumps are 
interconnected by the pipe system shown in Fig. 19, 
above. 

The steam-driven electrical generating sets are 
seen in the background of Fig. 23. These have 
each an output of 120 kw. and were supplied by 
Messrs. Ashworth and Parker. They are installed 
to provide current for emergency lighting and for 
operating the various motor-driven auxiliaries, but 
in general it is expected that sufficient power will 
be available from a water turbine-driven generating 











set, operated by a part of the water received from | 
Honor Oak as it passes to the Deptford Reservoir. 
When, however, a very small quantity of water 
is being taken from Honor Oak, or none is available, 


pump capable of raising 6,000,000 gallons of water 
in twenty-four hours from the well to the surface. 
The turbine takes its water power from one of the 
steam-driven centrifugal sets, this particular unit 
being available either as a spare unit for pumping 
into the supply or from the well in conjunction with 
the water-turbine set. The latter has a turbine 
rotor 21 in. in diameter, and an impeller 24 in. in 
diameter. It runs at 850 r.p.m., and develops 136 
water horse-power. 

Referring briefly to some general features of the 
engine-house, it may be pointed out that the door 








seen in the centre of Fig. 23 communicates with a 
landing in the boiler-house on which are various 
recording instruments. Other instruments are 
situated on a board adjoining the door, so that 
they are easily accessible from the starting platform 
close by. The engine-house is particularly well 
lighted and is lined throughout with glazed brick. 
The easy inclination of the various ladders and the 
careful railing-off of all the moving parts make for 
convenience and safety in working. The arrange- 
ment of the whole plant reflects great credit on 
those responsible for its design, and the Metropolitan 
Water Board may justly pride itself on the manner 
in which it thus ensures the satisfactory supply of the 
great quantities of water for which it is responsible. 
In conclusion, we would express our thanks to the 
Chief Engineer of the Board, Mr. Henry E. Stilgoe, 
for permission to publish this account. 
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THE INSTITUTE OF TRANSPORT. 


THE annual congress of the Institute of Tranport 
was held at Buxton, from Wednesday, June 1, to 
Saturday, June 4, Colonel Sir Joseph Nall presiding, 
in the absence of the President, Mr. Frank Pick, 
owing to illness. On the opening day a civic 
welcome was extended to the congress by the 
Mayor of Buxton (Councillor A. J. Potter), after 
which a paper on “ Rationalisation on the London 
Midland and Scottish Railway,” was presented by 
Mr. E. J. H. Lemon. 


RAILWAY RATIONALISATION. 


Mr. Lemon said that throughout the whole of 
British railway history amalgamations and working 
agreements had been sanctioned by Parliament, 
with the result that whereas records of over 1,000 
separately authorised undertakings were in existence, 
by 1921 these had been reduced to rather less 
than 200. These amalgamations were, however, 
voluntary, while the Act of that year laid down 
that the railways of the country should be compul- 
sorily organised into four large groups, and about 
80 light railways and joint lines. The London 
Midland and Scottish Railway was an amalgamation 
of eight main and twenty-seven subsidiary com- 
panies with 7,000 route and 19,000 track miles, or 
about 38-44 per cent. of the total mileage of the 
group railways. It had 2,490 passenger and 2,934 
goo'ls stations. Upwards of 10,600 passenger trains 
and 15,000 freight trains were run daily, and in 
1930 the amount of traffic conveyed was 139,000,000 
tons of goods and 439,000,000 passengers. The 
rolling-stock numbered 9,319 engines, 19,000 pas- 
senger-carrying vehicles, and 286,000 wagons. In 
addition, docks, steamboats, hotels and houses were 
owned and laundries and warehouses were conducted 
on a large scale. 

There were two main systems under which rail- 
ways had been organised: The departmental and 
the divisional. In the former, the work was split 
into different departments under a headquarters 
officer, who controlled through district officers in 
different areas, while in the latter the line was 
divided into areas, in which all activities were 
under a manager responsible to headquarters. 
Great Britain was really the home of the depart- 
mental system, which was seen on the London 
Midland and Scottish in its completest form, the 
only exception being locomotive running, which had 
in some cases been placed in the same department 
as that of operation. On amalgamation, it was, 
however, found that in detail the methods of control 
were different. For instance, the goods, commercial 
and operating work on the Midland was centralised 
to a greater extent than on the North Western. 
Moreover, at such places as Manchester, there were 
several district officers of different departments of 
different railways, whose areas and functions over- 
lapped and the whole was a mass of different prac- 
tices and methods. A century-old tradition had, 
therefore, to be broken down and replaced. At the 
same time the obligation that no member of the 
staff should be worse off than before the amalga- 
mation interfered with the immediate introduction 
of organisational changes, while the size of the 
system, trade depression and road competition all 
raised difficulties. It was clear, however, that a 
large measure of centralisation was necessary in the 
first instance to enable standard practices to be 
established and the principle of decentralisation to 
be subsequently applied. It was also realised that 
standard methods and practices must be introduced 
as soon as possible, that some operations lent them- 
selves to centralisation, while others must be 
decentralised, that a lirge measure of intermixture 
of areas and staff had to be carried out, if the whole 
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sible to the chief stores superintendent and chief 
accountant. Though it was not claimed that 
finality had been reached, a great deal of work had 
been done, and success achieved in establishing the 
London Midland and Scottish Railway as an 
organised modern undertaking. 

The main directions in which rationalisation had 
been applied were the co-ordination and standardisa- 
tion of materials, budgetary control, the centralisa- 
tion of locomotive repairs, the experimental use of 
new materials, signalling, permanent way and 
structures, train operation and accounting. As 
regards the first of these, it had been found on 
amalgamation that the number of schedules of 
articles purchased was about 600 and represented 
some 30,000 items. By careful comparison of 
these articles, it had been found possible to reduce 
the number of items to about 7,000, while the work 
of a co-ordination committee had further brought it 
down to 4,400. The value of stores department stock, 
which, in January, 1923, was 100 per cent., had 
thus been reduced to 69 per cent. by December, 1931. 
About 17 per cent. of this decrease could be attri- 
buted to a reduction in the quantities of stock 
carried and the remainder to the fall in prices. 
As regards locomotive repairs, the policy of making 
the decision when these were to take place subject 
to central control, not only secured the adoption 
of a common standard of maintenance, but made 
available the maximum amount of information as 
to the periods which could be run between shopping 
by any type of engine on various classes of work. 
Further, the repair work done was kept up to the 
best standard, experience gained in one place as 
to the effectiveness of methods being made avail- 
able immediately in all the others. The responsi- 
bility for proposing each engine for the shops 
rested with the district superintendent, who for- 
warded a report to the divisional motive power 
superintendent. This report was then transmitted 
to the boiler inspector, who, after the boiler inspec- 
tion had taken place, sent his observations on with 
it to the central shopping bureau. Here the chief 
mechanical engineer's and motive power representa- 
tives decided whether the engine was to be shopped. 
[he system was working very satisfactorily and 
possessed the advantages that the selection of 
engines for repairs by those responsible for running 
ensured uniformity of decisions, that the chief 
mechanical engineer was able to view the whole 
position, to balance up one shop with another, 
and to deal promptly with abnormal conditions, 
while direct contact between the running sheds 
and shops enabled exceptional cases to be dealt 
with immediately. A reliable estimate could also 
be made at any time of the general position with 
regard to locomotive power and repairs, and tlie 
shopping periods could be determined on a better 
and more elastic basis. In locomotive practice 
a standard of 100,000 miles between shopping 
for general repairs had been set, and though this 
had not yet been reached, the mileage had already 
been raised from 50,000 to 60,000. 

It was claimed that the various measures taken, 
apart from yielding economy to the company, had 
resulted in greater efficiency and improved service 
to the public. For instance, a recent test covering 
general merchandise traffic from all sources showed 
that 61 per cent. was delivered the day after 
despatch, and 91 per cent. on the second day. If 
through truck loads from London Midland and 
Scottish stations alone were taken into account, 
just on 90 per cent. were delivered on the day after 
dispatch. 

Opening the discussion on this paper, Mr. D. 
Ross Johnson said that, as he had found during the 
‘eighties in India, statistics were a necessary condi- 





organisation was to be welded into a homogeneous | 
whole, that headquarters should be relieved as much 
as possible of routine matters and that the organisa- 
tion of other departments should be such as to pro- | 
vide the closest practicable liaison with those that | 
were revenue-earning. Experience had shown that | 
all storekeeping and accounting work should be 
vested in the chief stores superintendent and chief | 
accountant respectively, and recently it had also 
been found possible to amalgamate the clerical and 
accounting operations connected with store-keeping 


tion precedent to rationalisation, and their use had 
enabled the time the engines were in the shops to be 
reduced from four to three months. Mr. Lemon’s 
figures were a further proof of the savings that 
could be achieved by such methods. Budgetary 
control, covering the smallest details, had also been 
introduced in India at the period mentioned, and it 
was rather a shock therefore to find it being described 
as new. He suggested that now this system was in 
force the railway companies might see their way 


to issuing periodical statements of results for the | 
into joint offices, the heads of which were respon- | benefit of stockholders, and that an effort might be | reports and articles was encouraged. 


made towards rationalising the users of railways by 
persuading them to send bigger consignments. 
This would enable larger wagons to be used. 

Dr. K. G. Fenelon looked forward with interest 
to the results of introducing budgetary contro! 
on the London Midland and Scottish Railway, 
but pointed out that a part of the savings, which 
Mr. Lemon had ascribed to amalgamation, were due 
to the general fall in prices. It was an excellent 
idea to set a standard to be worked to and he urged 
that, in the case of goods deliveries, this should be 
fixed at 100 per cent. on the day after dispatch, 
in order to recover the traffic lost to competitors. 
He thought that in this respect the best results 
could be obtained from goods carried by passenger 
train and fast freight trains, as in this country the 
distances involved were short, with the result that 
the trader only stocked a small quantity of articles, 
though the variety was very great. 

Mr. D. Halliwell was of opinion that economic 
pressure might have enabled the same savings to be 
effected under the old regime, as had actually been 
obtained under amalgamation. It would be very 
difficult for amalgamation to make the railways 
more efficient than they were during the war. 

Mr. W. G. Lowe-Brown said that Mr. Lemon had 
laid little stress on the effect of central control 
as an economy-producing reform. Potentially, 
there was, however, more economy in this change 
than in any other, while more could be done to raise 
the net revenue by increasing the gross revenue 
than by reducing expenditure. Similarly, the cen- 
tral control of locomotive operation should lead to 
greater economies. 

Mr. W. H. Gaunt felt that railway companies 
were under a distinct disadvantage in being expected 
to do too much for the shareholders of authorised 
capital and forecast early financial reconstruction. 
The staff should be kept informed of the cost of the 
work they were carrying out. Payment by results 
was an excellent way of effecting economies. The 
Chairman pointed out that the railways had already 
suffered a drastic capital adjustment at the time 
the amalgamations had taken place. 

Mr. Lemon, in the course of a short reply, agreed 
that budgetary control was not new, but it was now 
recognised as being one of the tools in scientific 
management, in that it provided a goal to be aimed 
at and standards to be worked to. Central control 
was a necessity, but the difficulty was to secure all 
its benefits without giving up some of the advan- 
tages of de-centralised working. 


PROGRESS IN RESEARCH. 


A paper on “Scientific Research on the London 
Midland and Scottish Railway ” was then presented 
by Sir Harold Hartley, who said that though, 
since amalgamation, there had been one example 
of close co-operation between the four group com- 
panies and a research association and the London 
Midland and Scottish Railway had also subscribed 
to other such associations, full advantage had not 
at first been taken of these memberships, owing 
to the absence of any definite channel of communica- 
tion between the associations and the departments 
of the company, which should have been the potential 
users of the results of their work. It was probably 
this which led to the formation in 1928 of a 
Committee under the chairmanship of the late 
Mr. R. W. Reid, and to their report that what was 
wanted was a definite research organisation to take 
full advantage of outside progress and to foster 
and direct research work in the company’s own 
laboratories. A Director of Research was appointed 
in 1930 and also a research committee, composed 
of the chief technical officers of the company, 
together with a group of distinguished scientists 
with wide experience of research in engineering, 
chemistry and physics. A programme of work for 
each problem to be attacked was drawn up, and as 
the company had no special research laboratory 
and the range of subjects was so varied, the services 
of the stations controlled by the Department of 
Scientific and Industrial Research were being in- 
creasingly used. To overcome the difficulty of 
distributing thie results of this work to the staff, a 





monthly review of technical literature and research 
reports was issued, and the borrowing of the origina! 
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As regards research in progress, two main factors 
determined the need for major repairs to carriages, 
namely, the condition of the paint and the wear on 
the tyres. As a result of extending progressively 
the periods between shopping, it was found that the 
deterioration of the paint was in many cases the 
limiting factor. The outcome of an enquiry to 
ascertain the possibility of increasing the durability 
of paint work by improvements in technique and 
the use of higher-grade materials was not encourag- 
ing, and it was decided that improvements in 
cleaning methods offered the most promising field 
for development. Water washing had been stand- 
dardised as being cheaper, but this caused a break- 
down of the paintwork on coaches designed for oil 
cleaning, owing to the presence of acid in the water. 
Experiments were, therefore, made to evolve a 
waxing composition, which would combine the 
properties of a cleaner and preservative, and the 
results were such as to justify this method being 
extensively employed. Not only had it been 
possible in this way to maintain a better appear- 
ince at lower cost, but the number of coats had 
been reduced from 17 to 11, and the time required 
for painting by 30 per cent. While the increased 





Fig. 1. 


time between shopping, which would result from 
the better preservation of the paint film, could not 
yet be stated, an increase of 10 per cent. would 
save 72,0001. annually. 

The permissible wear on locomotive tyres was 
determined mainly by considerations of safety, 
whereas on carriages the effect on smooth running 
and on non-passenger carrying stock by the vibra- 
tion set up by instability were the criteria. The 
problem of tyre wear was both mechanical and 
metallurgical, and with a view to determining the 
ideal profile, both full scale and model experiments 
had been carried out. The determination of the 
relative value of different materials for resisting 
wear was difficult because until experimental tyres 
were put into service, it was impossible to know the 
exact conditions under which they had been 
running, and a long time must elapse before the 
wear was measurable. Attempts were therefore 
| being made to design a wear-testing machine, which 
would combine the advantages of a research 
apparatus with the ability to test rails and tyres 
of normal section. 

Two methods of maintaining locomotive fireboxes 
in geod condition for longer periods were being 





considered. In the first place, improvements in the 
design and construction were being studied, and 
greater accuracy had been attained in the manufac- 
ture of the stays and the tapping of the stay holes, 
thus ensuring better fitting. The size and shape 
of the stay heads had also been studied. Improve- 
ments had been made in the facilities for washing 
out boilers and in the provision of a soft feed water 
supply. It had been decided to instal 28 water- 
softening plants at as many points on the main 
line, and when the scheme was completed it was 
anticipated that 1,600 locomotives would benefit. 
In 1929, the locomotive coal consumed cost 
4,808,669/. It was hoped to economise on this 
figure by reducing the wind resistance of the trains, 
and by investigating the various items in the heat 
balance of the boiler. In this connection, the most 
difficult problem had been to devise a method of 
determining the unburnt fuel ejected through the 
chimney. This was now being done by extracting 
continuously a proportion of the products of 
combustion, leaving the tubes and analysing these 
before and after their passage through a high- 
temperature combustion tube. A known amount 
of oxygen was added to enable the combustion of 
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carbon monoxide and solid particles of carbon to be 
effected, and the increase in carbon dioxide content, 
which was measured, enabled the loss to be assessed. 
An engine of the Royal Scot class was being fitted 
with this apparatus. 

In addition, the welding of copper fire-boxes and 
the use of scrap material in foundry work were being 
investigated, and mention might also be made of 
the researches that were being undertaken to 
eliminate the dust and noise on the Tube railways 
There was no doubt that the outlay on these matters 
had already been repaid by the results achieved. 

Discussing this paper, Mr. C. E. R. Sherrington 
said it threw an interesting light on the large sums 
of money which had been saved on the London 
Midland and Scottish Kailway during the last five 
years. The co-operation in research between indus- 
try and the Universities, which was the basis of the 
company’s research organisation, was beneficial to 
both parties. He asked whether investigations were 
being made into the cause of internal fissures in 
rails and what steps were being taken to reduce the 
wear of rails and tyres by, for instance, the lubrica- 
tion of the flanges and the use of cushioning de- 
vices, to ease the pressure against the rail, such as 
had been recently introduced by the American 
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Locomotive Company. He would also like to know | 
why aluminium paint was used more extensively in 
the United States than in this country. Though 
research was important, patience must be exercised 
in awaiting results, and the fruit must not be 
expected to ripen too quickly. 

Mr. A. F. Bound said that the investigations of 
the inter-departmental committee on visibility had 
proved of great value to signal engineers in estimat- 
ing the relative intensities of light given by various 
colour light signals. 

Mr. W. A. Willox was glad to hear that further 
pooling of research between railway companies 
might be expected, for it was only a central research 
bureau which could undertake the expensive experi- 
ments which were necessary to test locomotives 
thoroughly, and to investigate, by tests to destruc- 
tion, the potentialities of welded structures. In 
investigating the wear of rails and wheels it was 
important to remember that the profiles of the 
latter soon lost their true conical shape, and the 
use of harder materials for the rails and tyres might 
therefore be justified by the fact that they enabled 
the original shapes to be retained for longer periods. 
It was also of great importance that research into 
scientific train operation should be begun. 
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Sir Harold Hartley stated that he would prefer to 
reply to the discussion in writing. 

In the afternoon a visit was paid to Derby, where 
the central control office and the carriage and wagon 
works of the London Midland and Scottish Railway, 


| and the works of Messrs. Rolls-Royce, Limited, were 


inspected, while in the evening a reception and dance 
took place at the Palace Hotel by invitation of the 
Mayor of Buxton. 


(To be continued.) 


4,000-H.P. DOUBLE-ACTING TWO- 
STROKE MARINE OIL ENGINE. 


As recently reported in our columns, no less than 
70 per cent. of the new vessels classed by Lloyds in 
1930-31 were driven by oil engines, and this figure 
provides the most convincing proof of the superior 
economy of this type of prime mover for shipping 
asa whole. It is, therefore, somewhat vain to suggest. 
as is now being done in certain quarters, that this 
country should return to coal fuel for its mercantil 
marine, however desirable such a reversion might appea! 
on patriotic grounds. A more profitable step would 
be to ensure that the largest practicable percentag« 
of the world’s Diesel tonnage is built and engined in 
this country. In this connection, the unpalatable 
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BARROW-IN-FURNESS. 








piston, flows along the oppo- 
site side of the cylinder to 
the cover, and thence follows 
in the wake of the exhaust 
gases. 

The general construction of 
the engine is in conformity 
with the latest practice. The 
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fact must be faced that shipowners both at home and 
abroad have shown a preference for engines of Conti- 
nental rather than of British origin. It is, therefore, 
desirable that our own builders shouid be able to 
offer engines based on the leading Continental designs, 
but built in British works, in addition to their own 
designs. One of the most successful Diesel engines, 
both for land and marine purposes, is that developed 
by the Maschinenfabrik Augsburg-Nurnburg Company, 
and it may be recalled that the largest single Diesel 
unit so far built, the 15,000-h.p. engine at the Neuhof | 
power station, Hamburg, is of this type. This engine, | 
which was built by Messrs. Blohm and Voss, was des- | 
cribed in ENGIngERING, vol. cxxii, page 117 (1926). 

[t is a double-acting unit operating on the two-stroke 
cycle, and a large number of smaller engines embodying | 
the same principles have been installed in sea-going 

vessels, the most important being possibly the four 
7,000-h.p. engines on the Italian motorship Augustus. 

Che manufacture of M.A.N. engines in this country 

was taken up some years ago by Messrs. Vickers- 

Armstrongs Limited, Barrow-in-Furness, and in Figs. 1 

to 5, on pages 683, 684 and above, we illustrate a 

4,000- brake horse-power Vickers-M.A.N. engine recently 

completed at their Naval Construction Works. 

The engine is a six-cylinder unit with a cylinder 
bore of 23-6 in. and a piston stroke of 35-5 in., and 
develops the power quoted at 130 r.p.m. It is of the| 
aitless-injection type, and thus affords an interesting 
comparison with the 4,400-h.p. six-cylinder air-injec- 
tion model described in Enorveertne, vol. cxxi, | 
page 396 (1926). It is of interest to recall that the| 
airless-injection principle, which is now being so widely | 
adopted, was originally invented and developed by | 
Messrs. Vickers themselves. The two engines referred | 
to have many features in common, perhaps the most | 
striking difference being that there is so camshaft 
for valve operation on the airless-injection model. 
The consumption of fuel for the engine illustrated is| 


cylinders are cast separately, 

and are bolted together to 

form a continuous entablature 

which rests upon the cast-iron 
columns. This construction can be clearly seen in 
Fig. 2. To relieve the main cylinder castings from 
tensile stresses produced by the combustion of the 
gases, forged-steel tie bolts pass from the top of the 
entablature to the bed plate, as shown in Fig. 2. 
The crosshead guides, which are shown dotted in the 
same figure, are fixed between the columns at the 
front of the engine, and are of normal type. The 
cylinder covers are in two parts, with a view to mini- 
mising temperature stresses. The inner part, which 
is directly exposed to the hot gases, is of cast steel, 
while the outer part is of cast-iron. The arrangement 
will be clear from Fig. 3. The piston is also built 
up, the two end pieces, which are secured to the 
piston rod, being made of cast-steel. A cast-iron 
guide ring is fitted below the upper half, and the 
piston body is completed by a split waist piece. The 
cylinder liners are in two parts, the exhaust and 
scavenge ports being formed in the upper and longer 
portion. The lower part, which is plain, can be 
removed from below. The connecting-rods are of the 
usual marine type, with facilities for adjustment at 
each end. The crankshaft is in two pieces, each piece 
being a single forging. A cross-section through the 
bed plate is given in Fig. 2, and it will be observed 
that it is arranged to stand directly on the tank top, 
thus avoiding the use of built-up seatings. It is of 
deep section, and is thoroughly stiffened by internal 
ribbing. 

As shown in Fig. 3, there is one spray valve in the 
centre of each cylinder cover for the upper combus- 
tion space, and two inclined valves, one on each side 
of the piston rod, for the lower space. The valves are 
of the needle type, spring loaded to ensure a sharp 
cut-off as soon as the fuel-pump pressure is released. 

There are two fuel pumps to each cylinder, one for 
the top and one for the bottom. The pumps are 
arranged in two groups mounted on the front of the 
engine, as shown in Fig. 1, the pump shaft being 
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ment being effected by a compressed-air cylinder, the 
air acting upon oil to ensure a smooth action. The 
camshaft also carries the air starting cams, and the 
fuel-pump rollers are lifted clear of their cams while 
the shaft is being moved. The reversing motor is 
controlled by the right-hand of the three levers visible 
on the control station in Fig. 4, and this lever is inter- 
locked with the fuel-control lever, already referred to, 
and with the central starting-air lever. 

The movement of the starting lever opens a pilot 
valve actuating the main air-supply valve. The latter, 
in turn, supplies air to the cylinder pilot valves, which 
are operated by cams on the camshaft beyond the fuel 
pumps. The pilot valves supply air to the starting 
valves on the individual cylinders, one of which is 
shown in Fig. 3. The valves are fitted on the lower 
cylinder spaces only, and are horizontal. As soon as 
the engine is turning on air, the fuel lever is pushed 
forward and the engine picks up on fuel, when the 
air lever can also be pushed forward to shut off the 
starting air. 

The engine is cooled by fresh water throughout, 
including the pistons, the water being passed through 
coolers on its way to the engine. The arrangement of 
the jacket system will be clear from Fig. 3, and it 
will be noticed that the connections between the 
cylinder heads and the body are made with outside 
pipes. The water for cooling the pistons passes through 
cupro-nickel plunger pipes. These are mounted out- 
side the crankcase, and are attached at their upper 
ends to castings fixed to the crosshead, as shown in 
Fig. 5. The water passes up the piston rod to the 
piston, and is discharged through a tube down the 
piston rod to the second plunger pipe. It will be clear 
that water leakage to the crankcase is effectively pre- 
vented, and care has also been taken to provide against 
corrosion or water hammer in the cooling system. 

Mechanical lubricators are fitted for the pistons 
and piston-rod glands. There are six lubricating 

ints for the piston at the top of the cylinders, and 
our at the bottom. Two of these points can be seen 
in Fig. 3. The piston-rod gland has two connections 
with two pumps serving each connection. The form 
of stuffing box employed is similar to that on the 
M.A.N. air-injection engine, described in ENGINEERING, 
vol. cxxi, page 396 (1926). The lubricating system for the 
bearings is in conformity with the usual practice, the 
oil being pumped to the crankshaft bearings, from which 
it passes to the big-end bearings and up to the cross- 
heads and small-end bearings. The bedplate has a 
cast bottom, and drains are fitted to lead back the 


3609 Ib. per brake horse-power hour at full power,| driven from the crankshaft by spur gearing at the | surplus oil to the drain tank, from which it is drawn 


+3517 lb. per brake horse-power hour at three-quarter | 


centre of the engine. 


Timing gear is fitted, by means| by the pump. An oil cooler is fitted on the pump 


power, 0°3565 Ib. per brake horse-power hour at half| of which the point of admission of the fuel can be| discharge. In conclusion, it may be mentioned that 
power, and 03786 lb. per brake horse-power hour at | readily adjusted, the power being regulated by means | the engine is moderately rated, the mean indicated 


quarter power. These figures compare favourably with 
those obtained with large air-injection engines, a result 
that is probably due in no small measure to the system | 
of scavenging employed. As will be clear from Fig. 3, 
the engine is of the port-scavenging type, no valves| 
being fitted in the air or exhaust ports. As shown 
‘vy the arrows, the scavenge air is directed across the | 





of the hand lever visible, in the forward position, in 
Fig. 4. It will be observed that this lever is provided 
with a micrometer adjustment, which enables the point 
of cut-off of the fuel supply to be varied as required. 
The fuel valves are efficiently water-jacketed to prevent 
carbonisation of the nozzles. Reversal is carried out 
by sliding the fuel-pump camshaft axially, the move- 





—— — about 78-5 lb. per square inch at normal 
ull power. It is standardised in three cylinder sizes, 
each of which is made with from three to ten cylinders. 
With a speed variation of 80 to 215 r.p.m., the power 
range is from 1,230 brake horse-power to 11,100 brake- 
horse-power. Careful attention has been given to 
accessibility in all models. 
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ENGINEERING TRAINING AND 
EDUCATION. 

Portland House Travelling Scholarship..-_Awarded 
with the intention of providing an opportunity for the 
study, in foreign countries, of cements, concrete, and 
reinforced concrete, to a candidate who has already 
some knowledge of these subjects, the Portland House 
Travelling Scholarship is governed by the Council of 
the Institution of Structural Engineers. The 1932-33 
Scholarship, which will have a value of 300I., will be 
awarded for the best design of a concrete church, rein- 
forced or otherwise. Candidates may be members 
in any class of the Institution, who on September 24, 
1932, are under 35 years of age. They will be required 
to sit for an examination to be conducted in London 
and other centres on September 24, and the candidate 
whose design is adjudged to be the best will be declared 
to be the winner of the Scholarship. The closing date 
for entries is September 8 next, and entry forms may 
be obtained from the Secretary, The Institution of 
Structural Engineers, 10, Upper Belgrave-street, 
London, 8.W.1, who will furnish full particulars to 
any intending candidate. 


PERSONAL. 

Messrs. KorTING AND MATHIESEN ELECTRICAL, 
Limitep, 711 and 715, Fulham-road, London, 8.W.6, 
have changed their name to Messrs. Kandem Electrical, 
Limited, the company having adopted the name under 
which its products are known. In order to maintain the 
firm's manufacturing position, and to be able to cope 
with future demands, extensions have recently been 
made to the plant at Kandem Works, Parsons Green, 
London, Ss Ww.6. 

Messrs. HARLAND AND Wotrr, Limrrep, inform us 
that Mr. F. V. Spark has been appointed chief accountant 
to the firm, in succession to Mr. W. Tawse. 





Messrs. Richarp Simon AND Sons, Limirep, Phenix 
Works, Basford, Nottingham, have appointed Messrs. 
The Sturtevant Engineering Company, Limited, 147, 
Queen Victoria-street, London, E.C.4, selling agents for 
their automatic weighing machinery in London and 
district. 

Messrs. Tue WALLSEND SLIPWAY AND ENGINEERING 
Company Limitep, Wallsend-on-Tyne, inform us that 
Mr. Thomas McPherson, general manager, has been 
elected to a seat on the board. 


Messrs. Stewarts anp Lioyps, Liurrep, Glasgow, 
and Messrs. Tae Unirep Steet Companies, Liuirep, 
17, Westbourne-road, Sheffield, have agreed to co-operate 
in the policy of extensions in steel production and 
avoidance of uneconomic duplication of plant, and to 
co-operate in sales policy, research, technical develop 
ment and in production methods. 


Messrs. Escuer Wyss Enoineertne Works, Limirep, 
Zurich, Switzerland, have taken over the plant, staff and 
the operation of La Société Anonyme des Ateliers de 
Constructions Mécaniques Escher Wyss et Compagnie, 
including all patent rights and licence agreement:, as from 
February 1, 1932. The general manager of the company 
is Mr. A. Huguenin, M.Inst.C.E., the managers, Mesars. 
H. Guyer and A. Maas, and the works manager Mr. V. 
Frey. 

Mr. Gerarp Swore, president of Messrs. The General 
Electric Company, of New York, has been presented with 
the Gold Medal of the National Academy of Social 
Sciences in recognition of his social services and his plans 
for dealing with unemployment. 


Mr. Norman Enpacorr has terminated his engagement 
as works manager of the Basingstoke works of Messrs. 
John I. Thornycroft and Company, Limited. A presen 
tation, to which the whole of the staff and employees 
subscribed, was made to him on May 31 last. 


Messrs. Witp-Barrietp Evecrric FuRNACES 
Limtrep, Elecfurn Works, North-road, Holloway, 
London, N.7, inform us that Messrs. The Telegraph 
Construction and Maintenance Company, Limited, have 
entered into an arrangement with them, whereby they 


(Messrs. Wild-Bartield) will act as sole wholesale dis- 
tributors of Pyromic and Calomic electric resistance 
alloys. Pyromic 80/20 nickel-chromium alloy is for 


temperatures up to 1,150 deg. C., and Calomic nickel 
chromium-iron alloy for temperatures up to 1,000 deg. C 


Messrs, A, C. Wickman, Limirep, Coventry, inform 
us that their associate company, Messrs. The Tool Metal 
Manufacturing Company, Limited, manufacturers in 
Great Britain of the Widia-brand tool metal, have an 
nounced that they have changed their trade mark to 
Wimet. This does not involve any change either in the 
process of manufacture or ownership of the patents. 


Tae Birwinenam Excnance.—The 1932 edition of 
the Directory of members, subscribers and representatives 
of The Birmingham Exchange has recently come to 
hand. As was the case with previous issues, the book 
opens with a history of the Exchange and a list of ite 
by-laws; then follow the three main sections of the 
Lirectory. These comprise, respectively, an alphabetical 
list of the names and addresses of members and sub- 
seribers, an alphabetical list of ticket holders, and an 
alphabetical classification of professions and trades. 
Copies of the Directory can be obtained from the Secre- 
tary. The Birmingham Exchange, Birmingham; the 
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TENDER. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8S.W.1, particulars 
of the undermentioned tender, the closing date of which 
is given. Further details may be obtained on application 
to the Department, the reference number appended being 
quoted in all communications. 

Dolomite and Magnesite Burning Plant.—-The supply, 
delivery, and erection of a dolomite, magnesite, and lime 
burning plant. A company in Johannesburg, South 
Africa ; August 12. (Ref. No. A.X. 11,364.) 











CONTRACT. 


Messrs. Sutzer Brotuers, Winterthur, Switzerland, 
have received an order for an eight-cylinder, double- 
acting, two-stroke Diesel engine, to develop a normal 
output of 11,400 b.h.p., and a maximum output of 
13,100 b.h.p., from La Compagnie Frangaise de Tram- 
ways et d’Eclairage Electrique de Shanghai. This com- 
pany already possesses 8 Sulzer single-acting two-stroke 
engines. The firm has also received orders for a six- 
cylinder, four-stroke, solid-injection 1,000 b.h.p. engine 
from the Constanza harbour authorities, Roumania, and 
for an engine of the same type from the Alto Alentejo 
Hydro-Electric Company, Portugal. 


BOOKS RECEIVED. 

United States Geological Survey. Water Supply Paper 
No. 662. Surface Water Supply of the United States, 
1928. Part II, South Atlantic Slope and Eastern Gulf 
of Mexico Basins. [Price 25 cents.] No. 675. Surface 
Water Supply of Hawaii, July 1, 1927, to June 30, 1928. 


[Price 20 cents.) No. 688. Surface Water Supply 
of the United States, 1929. Part VIII. Western Gulf 
of Mexico Basins. [Price 25 cents.] No. 690. 1929. 


Part X. The Great Basin. [Price 15 cents.] No. 694. 
1929. Part XII. North Pacific Slope Drainage Basins. 
C. Pacific Slope Basins in Oregon and Lower Columbia 
River Basin. [Price 25 cents.] No. 704. 1930. Part 1X. 
Colorado River Basin. [Price 20 cents.] Washington : 
Government Printing Office. 

Hydraulics of Open Channels. By Borts A. Baxan- 
meterr. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 24s. net.] 

Erlauterungen zu den Bestimmungen fiir Steineisendecken 
1932. Dr.-Ine. Rupotr Roti. Berlin: Wilhelm 
Ernst und Sohn. [Price 2-60 marks.] 

lir Ministry. Aeronautical Research Committee. Re- 
ports and Memoranda No. 1418. Addition of Rolling 
Moments due to Roll and Sideslip. By H. B. Irvine. 
[Price 4d. net.] No. 1429. Flow of Compressible 
Fluid in the Neighbourhood of the Throat of a Con- 
striction in a Circular Wind Channel. By 58. G. 
Hooker. [Price 9d. net.) No. 1431. Age-Hardening 
of Aluminium Alloys. By M. L. V. Gay Ler and G. D. 
Preston. [Price ls. 3d. net.] No. 1439. Effects 
of Sideslip on Rolling and Yawing Moments. By F. B. 
Braprietp and A. 8. Harrsnorn. [Price 6d. net.]} 
No. 1442. Motions of a Stalled Bristol Fighter Fitted 
with Auto-Control Slots and Interceptors. By A. OMEROD. 
[Price 4d. net.] London: His Majesty's Stationery 
Office. 

Land Ho! 
E. C. 
Limited. 


The Last of Her Race and The Convoy. By 
Bowpen-Smira. London: Simkin Marshall, 
[Price 5s. net.] 

Motor Manuals. Vol. 11. Carburettors and Carburation. 
By Artruur W. Jupce. Second edition, revised. 
London : Chapman and Hall, Limited. [Price 4s. net.| 

The Scientific Principles of Petroleum Technology. By 
Dr. Leo Gurwrrscu and Harotp Moore. London : 
Chapman and Hall, Limited. [Price 30s. net.) 


Farm Tractors. By Arcure A. Stone. New York: 
John Wiley and Sons, Inc. London: Chapman 
and Hall, Limited. [Price 23s. net.] 


Theorie, Berechnung und Bauliche 
By Dr.-Inc. Frrepricn BLercu. 
[Price 66-50 marks.] 
Industrial Health Research 

Inspection Processes in indus- 

By 8. Wyatt and J. N. 


Stahlhochbauten. Thre 
Gestaltung. Vol. I 
Berlin : Julius Springer. 

Medical Research Council. 
Board. Report No. 63. 
try (A Preliminary Report). 
Lanepon. [Price ls. net.] No. 64. <A Classification 
of Vocational Tests of Dexterity. By A. E. W. Lone 
and T. H. Peer. [Price ls. 3d. net.) London: 
His Majesty's Stationery Office. 

Land Drainage. By W.L. Powers and T. A. H. Teerer. 
Second edition, revised and enlarged. New York: 
John Wiley and Sons, Inc. London: Chapman and 
Hall, Limited. [Price 20s. net.) 

Proceedings of the Third International Conference on 
Bituminous Coal, November 16 to 21,1931. Pittsburgh, 
Pa.: Carnegie Institute of Technology. 

Mines Department. Safety in Mines Research Board. 
Paper No. 74. International Conference on Safety 
in Mines at Buxton, 1931. London: His Majesty's 
Stationery Office. [Price ls. 6d. net.] 

Department of Overseas Trade. Economic Conditions in 

Belgium in 1931. Report. By N. 8S. Reynrriens. 

Together with an Annex on the Grand Duchy of Luxem- 

burg. London: His Majesty's Stationery Office. 

[Price 3s. 6d. net.]} 


IMPORTED ApRaAstvVe CLOTH AND PaperR.-——In_ pur- 
suance of Section 7 of the Merchandise Marks Act, 1926, 
a draft Order-in-Council was laid before Parliament on 
May 25, requiring imported abrasive cloth or paper to 
bear an indication of origin on sale or exposure for sale 
in the United Kingdom. The Draft Order is being pub- 
lished, and copies will be obtainable shortly from H.M. 
Stationery Office, Adastral House, Kingsway, London, 





price is 2s, 6d. net 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday 

The Cleveland Iron Trade.—The limited output of 
Cleveland pig iron is still in excess of requirements, but 
| the accumulations at makers’ yards are not incon 
veniently large, and are not being greatly added to 
Inquiries are far from numerous and actual market 
transactions are few and small. Most of the make con 
tinues to be absorbed by the needs of producers’ own 
consuming works. Second hands have not much iron t« 
offer, and have little opportunity to operate, as pro 
ducers still reserve to otter the right to cove: 
direct the requirements of principal home consumers 
who have to come on the market for supplies, and demand 
from abroad is quite trifling. By accepting specially low 
rates, producers of Cleveland pig continue to retain « 
share of the few orders that are distributed by firms in 
Scotland, and for which there is a keen competition 
To home buyers, makers’ fixed f.0.t. prices remain : No. | 
Cleveland, 6ls.; No. 3 g.m.b., 588. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. 

Hematite.—The unsatisfactory statistical state of the 
East Coast hematite branch of trade is perturbing 
Though quotations are comparatively low, buyers are 
very backward, and the already heavy stocks are steadily 
increasing. Merchants are under no restriction as to the 
disposal of their holdings, and are quite prepared to 
accept 62s. 6d. for ordinary qualities. Makers are, how- 
ever, reluctant to acknowledge that figure as the general 
market quotation. 

Foreign Ore.—Foreign ore is almost unsaleable, and 
in the continued absence of business of moment, market 
values are difficult to fix. Best rubio is in the neigh- 
bourhood of 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are anxious to liquidate their heavy stocks, but are 
disinclined to grant further price concessions. Good 
medium qualities are put at 15s. 6d. delivered to works 
in this area. 

Manufactured Iron and Steel—No improvement can 
be reported in the various sections of semi-finished and 
finished iron and steel. In all branches orders are greatly 
needed. Departments best employed are those engaged 
on the production of constructional steel. Principal quo- 
tations : Common iron bars, 91. 15s. ; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, 11/. 5s. ; 

king (parallel), 8/.; packing (tapered), 10/.; steel 
illets (soft), 51. 10s. ; steel billets (medium), 67. 12s. 6d. ; 
steel billets (hard), 7i. 28. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d.; 
steel joists, 8/. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/7. 10s. ; black sheets (No. 24 gauge), 8/. 5s. ; 
and galvanised corrugated sheets (No. 24 gauge), 9/7. 10s. 
Scrap is in little demand and values are weak. 
turnings, 3ls.; light cast iron, 35s. ; 
machinery metal, 40s. ; and heavy 


Scrap. 
Borings are 26s. ; 
heavy cast iron, 38s. ; 
steel, 35s. 

Imports of Iron and Steel_—According to returns of 
the Tees Conservancy Commissioners 7,738 tons of iron 
and steel were imported into Middlesbrough last month 
as compared with 12,572 tons in the previous month, 
14,490 tons in May last, and 5,018 tons in the pre-war 
May of 1914. 

Shipments of Iron and Steel.—Aggregate shipments 
of iron and steel from Middlesbrough last month 
amounted to only 32,280 tons as compared with 45,818 
tons in April. Of the May loadings 8,958 tons were pig 
iron, 3,718 tons manufactured iron, and 19,604 tons steel. 
Shipments of pig iron to foreign ports last month 
amounted to only 835 tons—the smallest on record for 
any month except December, 1926, the last month 
of the great coal strike. Scotland was, as usual the 
largest purchaser of pig iron, last month, taking 5,290 
tons; while Wales accepted 2,260 tons. Principal 
customers for steel were: The Union of South Africa, 
3,094 tons ; India, 2,656 tons ; Canada, 2,100 tons ; and 
Russia, 1,350 tons. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reorganisation Plans.—Fresh hope has been imparted 
to the iron and steel trades by the reorganisation proposals 
advanced by the Import Duties Advisory Committee. 
Manufacturers here and throughout South Yorkshire 
are encouraged by the Committee’s acknowledgment 
of the courageous steps taken by the industry to put its 
house in order—steps in which Sheffield and district 
firms have taken a pioneer part by the promotion of 
schemes of rationalisation, amalgamation, and various 
kinds of internal reorganisation and co-operation. In 
the absence of an assured home market, it has not been 
possible, however, to make the progress that was hoped 
tor, security having been lacking. The assurance of an 
adequate tariff so long as it is required will, it is felt, 
do much towards re-establishing stability and assist that 
process of evolution which is to be the object of the 
national, district, and sectional committees. 

Publicity Developments.—Two events to take place 
in the early future have special interest for South York 
shire industries. The first is the Summer Meeting of the 
Institution of Mining Engineers, to be held in Sheffield on 
Wednesday, Thursday, and Friday, June 15 to I, 
inclusive. Apart from a substantial programme pro- 
viding for discussion on a variety of subjects of 
direct appeal to designers, manufacturers, and users 0! 
the most up-to-date plant and implements, excellent 
arrangements have been made for visits to several of the 
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most representative steel and engineering works in the 
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district. The success of the Meeting is assured. The 
other outstanding event is the visit to Sheffield, on June 
20 and 21, of a deputation from the Empire Press Union 
in London. A crowded programme of works visits 
and social events has been arranged by the Intelligence | 
Service of Sheffield Chamber of Commerce. The object | 
is to demonstrate to the Overseas Press the most recent 
industrial developments in Sheffield. The organisers 
hope to procure considerable publicity for Sheffield and | 
its products in Empire journals. 


Iron and Steel.—While Sheffield has obtained a fair 
share of the orders for ship steel which have been given 
out during the past twelve months, gross requirements 
have been much below the average owing to international 
disarmament policies and the universal surplus of commer- 
cial tonnage. The current outlook is, however, brighter 
than it has' been for a considerable time. Admiralty 
orders for the delayed 1931 programme are expected next 
autumn, and it is anticipated that contracts will be placed 
next spring for the 1932 programme. Possibilities are 
being keenly canvassed by local makers of ship steel 
and machinery, who are closely allied with users in the 
big shipyards. Another encouraging feature relates 
to the decision to suspend operations for a period at the 
Crewe railway works. Tyres, axles, and springs will 
probably be sought from non-associated concerns in 
Sheffield and elsewhere who lost valuable business when 
the railways decided to supply their own needs. Sound 
progress is maintained in the tool and steel product 
branches. Increasing numbers of requirements that were 
met by Germany and America are being filled by Sheffield 
firms, who report a steady rise in home and foreign 
enquiries in relation to future deliveries. Notable advance 
is recorded in stainless and other non-corrosive steels. 
Polished sheets conforming to the highest commercial 
standards are being supplied to sheet-metal workers 
in various parts of the country. 


South Yorkshire Coal T'rade.—aAs is usual at this period 
of the year, conditions are flat, with little prospect of 
marked improvement in any department. Inland indus- 
trial needs are moderate, with a slight expansion in some 
directions, and a falling off in others. xport business 
is weak, with little offering on forward account. Washed 
steams are the only promising medium. The demand for 
slack for the Yorkshire and Lancashire textile trades has 
fallen off. Quiet conditions operate in furnace and 
foundry coke, stocks being on the increase. Housecoal 
is featureless. Quotations are : Best branch handpicked, 
25s. to 26s. ; Derbyshire best house, 20s. to 21s.; Derby- 
shire best brights, 17s. to 18s. 6d.; screened house, 
16s. to 178. 6d.; screened nuts, 13s. 6d. to 178.; York- 
shire hards, 16s. to 18s.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; and nutty slacks, 7s. to 
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NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Tariff Advisory Committee Proposals.—Leading mem- 
bers of the North-Western steel and allied industries 
welcome the formation of a national committee, by the 
Tariff Advisory Committee, as an initial step towards 
the reorganisation and revival of the industry. Discuss- 
ing the proposals, a prominent member of the steel trade 
said that the trade itself had been fully aware, for some 
time, of the necessity for putting its house into order. 
They had ben doing so among themselves, but had been 
unable to make the progress they desired because security 
had been lacking, and they had no assurance of assistance 
in securing increased business in the home market. 
So long as the duty was limited to three months operation, 
it was quite impossible for the trade to reorganise fully. 
Meanwhile steel manufacturers report that conditions 
are now even worse than at the beginning of the year. 
Few structural engineering firms are even moderately 
busy, and in most other directions the call for steel is 
extremely slow. Similarly the outlook in foundry trades 
is the reverse of encouraging, and orders for foundry 
iron deliveries are insufficient to replace those now near- 
ing completion. On all sides buying is strictly on the 
hand-to-mouth basis. 


Recent Engineering Orders.—As has been the case for 
several months past, almost the only section of the 
Lancashire heavy industries to enjoy steady business is 
the motor manufacturing branch. The development in 
the last year or so of the Diesel-engined motor omnibus 
has brought many orders to Messrs. Crossley Motors, 
Limited, Gorton, Manchester, who in the last week or two 
alone have received orders for more than 60 double- 
deck vehicles. In addition to an order from the Man- 
chester Corporation Transport Department for 30 
vehicles, Rochdale Corporation had placed a contract 
tor 23 machines, and smaller orders have been obtained 
trom the St. Helens and Ashton-under-Lyne Corporations, 
and clients in Hong-Kong and New Zealand. Messrs. 
Banister, Walton and Company, Limited, Trafford Park, 
Manchester, are supplying steelwork for a large new 
theatre in course of erection at Southport, and Messrs. 
©. J. Cooke and Company Limited, Victoria Steelworks, 
Manchester, have received orders for steelwork for new 
electricity showrooms from the St. Helens Corporation. 
During the last few weeks, Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, have completed 
and dispatched from Trafford Park, 1,750 tons of elec- 
trical machinery constructed for the Hungarian State 
Railways, Budapest. Although no official intimation 





has yet been made, there is deep anxiety at Crewe 
following a rumour that a portion of the steelworks 
department of the London, Midland and Scottish Railway 
Company is to be closed down. Manchester Corporation 
Gas Committee has placed an order for spun main 
pipes with Messrs. The Staveley Coal and Iron Company, 
Limited, near Chesterfield. ‘ 








ENGINEERING. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—The depression which has 
prevailed in the Scottish steel trade for a considerable 
time, more particularly in the heavy branch, shows no 
sign of easing, and production continues to be a very 
long way below capacity. The shipbuilding industry— 
the main source of business—is still just about its lowest 
ebb, and shipowners have no incentive to order new 
tonnage because of the depressed state of the world’s 
trade. A hopeful feeling is prevalent, however, that 
there will be some expansion in Feces business in the 
near future, but actual signs of t are still wanting. 
The latest move of the Import Duties Advisory Com- 
mittee in appointing a National Committee to work out 
proposals for the reorganisation of the iron and steel 
industry has met with much favour, and it is felt that a 
step forward has been taken. Mr. Charles Mitchell, 
the managing director of Messrs. Dorman, Long and 
Company, has been appointed chairman of the Com- 
mittee, and Sir William Larke, director of the National 
Federation‘of Iron and Steel Manufacturers, has consented 
to act as secretary of the Committee, with Mr. M. 8. 
Birkett, of that Federation, as assistant secretary. District 
Committees, and also small Committees for specialised 
sections of the industry, are also being formed. The 
pronouncement was made last Friday, when the three 
members of the Import Duties Advisory Committee met 
the principals of about 40 iron and _ steel er pre 
firms in London. Sir George May fully explained the 

osition as his Committee found it, and gave reasons 
or appointi a National Committee to work out 
appropriste schemes for the benefit of the industry as a 
whole. In the black steel sheet trade the conditions 
are without much change, but quite a good demand still 
prevails for the lighter gauges for overseas, and there are 
pospers of an increase in that direction in the near 
uture. The heavier gauges, while doing fairly well, are 
not nearly so active. Prices are unchanged, and are 
as follows :—Boiler plates, 91. per ton; ship plates, 
8I. 15s. per ton; sections, 8. 7s. 6d. per ton; black 
steel sheets, }-in., 7/. 158. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11l. per ton; all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been no change, nor even 
any sign towards an improvement, and producers are 
very short of specifications. The outlook is far from 
bright; neither is it any better with the re-rollers of steel 
bars, who are extremely quiet. The following are the 
current market quotations :—Crown bars, 91. 158. per 
ton for home delivery, and 9. 5s. per ton for export; 
and re-rolled steel bars, 6/. 10s. per ton for home delivery, 
and 61. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—The demand for Scottish 
pig-iron continues on very poor lines, and the production 
of the six furnaces at present in blast is more than 
sufficient to meet all calls. Home consumers are buying 
sparingly and orders from overseas are exceedingly 
small. The current market quotations are as follows :— 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 728. per ton, and No. 3, 69s. 6d. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending 
ast Saturday, June 4, was again small, and only amounted 
to 119 tons. Of that total, 109 tons went overseas and 
10 tons coastwise. During the corresponding week of 
last year the figures were 11 tons overseas and 56 tons 
coastwise, making a total shipment of only 67 tons. 
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Tse CHARTERED Surveyors’ InstiruTion.—Mr. 
Charles Gerald Eve has been elected president of the 
Chartered Surveyors’ Institution. He was elected to the 
Council of the Institution in 1922, became a vice-president 
in 1929, and senior vice-president in 1931. 





Pure-NickeL Lasoratory WareE.—An illustrated 
brochure containing particulars of the various items of 
ure-nickel laboratory ware which are now available, 
been sent to us by Messrs. Henry Wiggin and Com- 
y, Limited, Imperial Chemical House, Millbank, 
Enon 8.W.1. In addition to data regarding such 
pieces of apparatus as crucibles, evaporating dishes, tongs, 
spatulas and combustion boats, some information is 
given aes the suitability of nickel for surfacing 
laboratory benches and tables. 





Tomas Gray Memoria Trust.—Under the will of the 
late Thomas L. Gray, the Royal Society of Arts has been 
appointed residuary legatee of his estate for the purpose 
oF founding a memorial to his father, the late Thomas 
Gray, C.B., who was for many years assistant secretary 
to the Board of Trade (Marine Department). The objects 
of the Trust are “the advancement of the science of 
navigation and the scientific and educational interests 
of the British Mercantile Marine.”” The Council of the 
Soeiety now offers a prize of 100/. to any person who may 
bring to their notice a valuable improvement in the 
science or practice of navigation, proposed or invented 
by himself in the years 1931 and 1932. Another prize of 
1001. is offered for an essay on the rescue, by another 
vessel, of the passengers and crew of a sinking vessel— 
this under certain conditions, which are specified. Com- 
petitors must forward their proofs of claim, in the first 
competition, and their essays, in the second, on or before 
December 31 next, to the secretary, Royal Society of 
Arts, John-street, Adelphi, London, W.C.2, from whom 
further particulars may be obtained. Both competitions 
are open to persons of any nationality, but, in the case 
of the essay competition only, competitors must be past 
or present members of the seafaring profession. 
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INSTITUTION OF MINING ENGINEERS.—Annual General 
Meeting, Wednesday, June 15, to Friday, June 17, 
Royal Victoria Hotel, Sheffield. Wednesday, June 15, 
ll a.m. ‘Some Practical Considerations Regarding the 
Use of Coal-Mining Explosives,’ by Prof. D. Hay and 
Prof. R. V. Wheeler. At 2.15 p.m., ‘‘ Further Investi- 
gation of the Physical Properties of Coal-Measure Rocks 
and Experimental Work on the Development of Frac- 
tures,” by Mr. D. W. Phillips. ‘‘ Microscopical Study of 
Coal-Seams and their Correlation,” by Dr. L. Slater. 
‘A Photometer for Use in Mines,” by Mr. J. I. Graham. 
“Coal-Face Lighting by Means of Magnetic Induction,” 
by Prof. W. Cramp. Thursday, June 16, 10.30 a.m. 
Visits to various works. At 7.30 p.m. Institution 
Dinner, Royal Victoria Hotel, Sheffield. Friday, June 17, 
10.30 a.m. Visits to various works. 


Society or Guass TecHNnoLocgy.—Wednesday, June 
15, 2 p.m., The University, Sheffield. ‘“‘ A Study of the 
Volatilisation of Glass. The Behaviour of the Soda- 
Silica Glasses,” by Mr. E. Preston and Prof. W. E. 8S. 


Turner. “ Statistical Methods for the Routine Testing 
of Bottles,” by Mr. F.C. Flint and Mr. A. K. Lyle. ‘“‘ The 
Ageing of Glassware,”’ by Mr. J. B. Murgatroyd. ‘‘ The 


Properties of 5 Mixtures Suitable for Glass-House 


Pots,”’ by Dr. J. Partridge. 

Royat MeETEOROLOGICAL SocreTy.—Wednesday, 
June 15, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. “The Resonance Theory of Semidiurnal 


Atmospheric Oscillations,” by Prof. G.I. Taylor. ‘* The 
Variation of Soil Temperature below Turf : A Discussion 
of Observations at Kew Observatory,” by H. L. Wright. 
“Variations in Potential Gradient caused by Some 
Meteorological Phenomena,” by Mr. J. M. Sil. 


ILLUMINATING ENGINEERING Soctety.—Friday, June 
17, 7 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. Annual General Meeting. Presidential Address 
by Sir F. Goodenough. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Coal Trade.—Conditions in the Welsh steam coal 
trade show no change of note, and, unfortunately, the 
outlook is anything but encouraging, in spite of the 
reports that France has decided to increase the quantity 
of coal which may be imported up to the end of the 
month. It is understood that a shortage of domestic 
coal is being experienced in France, and that this is the 
reason for the allowance of extra arrivals, in which case 
it is doubtful whether South Wales will receive any 
material benefit, as it is anticipated that the lower- 

riced north-country and Continental coals will be 
avoured. The French ports have been given permis- 
sion to import an extra 152,000 tons between the middle 
of May and the end of June, which is additional to the 
quota of 60 per cent. of the 1928-1930 average. The 
Paris-Orleans Railway are in the market for 100,000 
tons of large coal, half of which is to be delivered over 
1933 and the remainder over 1934, but it will probably 
be some time before the business is placed. Meanwhile, 
supplies of all classes of coal, with the exception of dry 
nuts and cobbles, are in abundance and freely obtain- 
able at the schedule figures. Nuts and cobbles are, 
however, in restricted supply, chiefly because of the 
reduced make occasioned by the iatermittent working 
of collieries, and consequently sellers are able to command 
a premium on the schedule prices. The fact that the 
Imports Committee has decided to recommend a con- 
tinuance of protection to the iron and steel industry is 
regarded as encouraging, and will, it is hoped, lead to 
the Welsh iron and steel works restarting and con- 
suming larger quantities of coal. No immediate benefit 
is, however, expected, though it is hopei that the near 
future will sce a more active demand for home supplies of 
coal, which would prove a welcome relief to colliery 
companies. 


Ship Sales.—During the last month a dozen Cardiff- 
owned vessels have been sold at prices representing an 
enormous depreciation. The latest to change hands are 
the Relillio, Rhio and Ladykirk, each of 4,000 tons 
deadweight, with an average age of 27 years. These 
vessels have been sold to Finnish buyers for about 8,000/. 
Of the vessels sold during the last month, two of 14,680 
tons deadweight have gone to shipbreakers, four of 
16,400 tons to Finns, three of 20,100 tons to Greeks, 
and one each to Roumanians, Swedes and Estonians. 
The enormous depreciation which has occurred in the 
value of the ships will be gathered when it is mentioned 
that the Loyal Devesian. which cost 158,0001. in 1919, 
has been sold for 4,0001., the Portreath, which changed 
hands at 111,500/. in 1919, has gone to Greeks for 2,800/., 
while the Pentwyn, which was transferred for 45,000/. in 
1922, has been sold for 9,0001. Again, the Tuskar Light, 
which fetched 45,7001. in 1915, was sold for 14,5001. in 
1923, and has now been disposed of to shipbreakers for 
2,400/. 





Rattway Mercuanpise-Trarric Census.—lIt is stated 
in a memorandum issued by the London Midland and 
Scottish Railway Company that a recent one-day census 
of all general-merchandise traffic handled by the Com- 
pany shows that, in the case of over 100,000 consign- 
ments conveyed by goods train, 92 per, cent. were 
actually in the possession of the consignees on the second 
day after being handed to the Company. In the case 





of consignments passing to the larger towns, as many 
as 89-5 per cent. were in the hands of the consignees on 
| the day after dispatch. 
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PUMPING STATION AT DEPTFORD; METROPOLITAN WATER BOARD. 
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INDUSTRIAL AND COMMUNAL 
WASTE. 


THE engineer is usually regarded as an essentially 
practical man, who is concerned with the application 
of the discoveries of science. His duty has been 
said to be such application to the control of natural 
forces for the betterment of mankind. The object 
here expressed may not always be definitely in 
mind, but the tendency of engineers is to improve 
the particular piece of work or method with which 
they are associated, and to secure greater efficiency. 
The increasing development of mechanisation in all 
branches of human activity shows what is being 
attained, but sometimes the schemes do not work 
out according to plan. Mechanisation can only 
mean that a given quantity of work is done for a 
less expenditure of human energy and, more 
important, a less expenditure of human time. 
Within a limited sphere of space and time the 
results may appear satisfactory, production is 
cheapened and demand may be increased. Sooner 
or later, however, comes a period when this tem- 
porary advantage no longer continues. The 
spectacle is presented, as at the moment, of a world 
containing many highly developed producing units 
standing idle, with resultant mass unemployment, 
and at the same time many people desirous of obtain- 
ing the goods which these units could produce. It 
is little wonder if in such circumstances one finds 
engineers in all parts of the world turning their 
thoughts away from purely mechanical, problems 
to the ultimate results of the efforts to deal with 











industrial wastes. Such phrases occur as “the 
liquidation of efficiency,” while “dat ole debil, 
machinery,” is blamed for many of the ills which 
at present beset mankind. It therefore seems 
appropriate to consider some recent expressions of 
opinion from men of widely diverse interests, to see 
whether any conclusions can be drawn from them of 
service to engineers. 

One of the most striking contributions to this 
study is that by Mr. John L. Hodgson, in his paper 
“Some Aspects of the Problem of Industrial and 
Communal Waste,” published in the Journal of the 
Royal Society of Arts, for February 19. The 
author referred to his well-known and valuable 
efforts to reduce industrial waste, and then showed 
the reverse side of the picture—large numbers of 
workers unemployed as the result of these efforts. 
It is permissible to suggest that this is an unduly 
dismal view of the situation, since he shortly after 
admits that, as the result of the cumulative efforts 
of the last century the standard of life of the mass 
of the people has increased. Mr. Hodgson gave a 
long list of “‘ communal ” wastes, which he defines 
as “any action or policy which tends to reduce 
the wealth and services available within a com- 
munity.” While one may not agree with the 
inclusion of ‘all the items as ‘‘ waste,” since some 
are simply individual or co-operative actions which 
would presumably be absorbed in the functions 
of the State (i.e., the bureaucracy) in an “ideal” 
society, the grouping of these together emphasises 
the many alterations, and possibly improvements, 
which are conceivable in present conditions. The 
author points out that these communal wastes are 
age-old and world-wide, and that our present 
discomforts are no new phenomena. 

How true this is, is shown by the following 
abstract: ‘“‘ History is full of the signs of the 
natural progress of society. We see the capital 
of nations increasing and all the arts of life approach- 
ing nearer and nearer to perfection. The present 
moment is one of great distress, but how small will 
that distress appear when we think over the history 
of the last forty years—a war, compared with which 
all other wars sink into insignificance ; taxation, such 
as the most heavily-taxed people of former times 
could not have conceived ; a debt larger than all the 
public debts that ever existed in the world added 
together ; and the currency impudently debased, and 
improvidently restored... . Itis . . . by the pru- 
dence and energy of the people, that England has 
hitherto been carried forward in civilisation, and it is 
to the same prudence and the same energy that we 
now look with comfort and good hope. Our rulers 
will best promote the improvement of the people by 
strictly confining themselves to their own legitimate 
duties . . . and by observing strict economy in 
every department of the State.” That has a very 
modern sound about it, it might have been written 
yesterday by one of our publicists, but it is from 
an article ‘England in 1830,” in the Hdinburgh 
Review of January, 1830. Mr. Hodgson did not 
give that particular abstract, but he gave other 
quotations of similar import. 

Having listed the various forms of communal 
waste, Mr. Hodgson concludes that “‘ about nine- 
tenths of our activities are at present wasted,” 
and that, if these were eliminated the ‘“‘ members 
of such a society would find themselves with nine or 
ten months leisure to enjoy each year.”” The picture 
presented is attractive, but, unfortunately, there 
is no suggestion that it may come within the experi- 
ence of those now living. The study of history, 
not that in history books but in the writings 
and records of past times, shows how little the 
essential ego has changed throughout the ages— 
how strangely conservative the fundamental outlook 
and reaction of human beings are. Without some 
revolutionary change in mankind itself of a world- 
wide nature it is impossible to conceive a society 
such as suggested by the author having a permanent 
existence. It is significant that in his book The 
Time-Journey of Dr. Barton, he passed over an 
interval of 2,000 years, to a.p. 3927, to present 
w picture of a similar society in being “with a 
month’s routine work in the year . . . its absence 
of poverty, war, waste and disease.”’ The reporter, 
Dr. Barton, was specially struck by the long vision 
and persistence evidenced in some of the purely 
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mechanical changes, as distinct from the changes 
in human nature, which were brought to his notice, 
as in the construction of the dam at Gibraltar and 
the lowering of the level of the Mediterranean Sea. 
It would be unfair to imply that Mr. Hodgson 
has no constructive proposal to put forward. A 
considerable portion of his paper was devoted to a 
discussion of the development and _ operation 
of our present money and banking systems, to which 
-and not to the efforts of engineers to apply the 
discoveries of science—he attributed most, if not 
all, of our troubles. He strongly criticised export 
trade, describing it, in so far as it does not consist 
of the exchange of commodities, as equivalent, so 
far as the exporting country is concerned, to “ giving 
the very shirt off one’s back.” He pointed out that 
money invested abroad, nominally as money credits, 
actually as goods supplied by the labour of the 
citizens for which no corresponding return of goods 
is made, is frequently lost. He appears to imply a 
preference for the earlier system of private banks, 
although he had shown that they were displaced 
because their wider system of credit had involved 
greater risks of bank failures and had lacked security. 
Recent experience in America and Germany has 
shown that these risks are very real, while the 
position of sterling to-day, in spite of the experiences 
of last summer and autumn, is a noteworthy testi- 
mony to English stability and powers of recovery, 
for which our banking system must be accorded a 
considerable proportion of credit. The system 
proposed involves service to the State for the 
performance of all necessary routine tasks, and the 
use of a system of currency, which when closely 
examined seems little different from that at present 
in use, except in so far as it cannot be lent for 
interest. The currency is postulated to be equiva- 
lent in total value to the necessary production for a 
given year, but varying rates of remuneration, 
hoarding and “ unearned increment’ in the value 
of such hoarded “ currency-tickets ’’ séem somewhat 
out of place in a state in which communal interests 
are to dominate activities. There are other points 
which will no doubt receive the author's further 
attention at a later date, but the reading of his 
present paper cannot fail to arrest attention and 
stimulate serious thought. 


Another analysis of the present position, more | book 


ENGINEERING. 


to Mr. Hodgson, who concluded with “I see no 
| way of escape,” Mr. Hirshfeld ends on an optimistic 
note, provided the methods of research be adopted. 
| Both of the papers to which reference has been 
| made refer to possibilities of the more or less distant 
| future, depending on changes in the human outlook. 
| Of more immediate interest is a book by W. B. 
| Donham, Dean of the Graduate School of Business 
| Administration, Harvard University, entitled Busi- 
|ness Adrift (1931). In an introductory section 
jon “ foresight” the author points out that, owing 
|to the rapid rate of change in so many factors, 
| foresight can only be exercised for a limited period, 
which he puts for his purpose at not more than twenty 
years. The question he attempts to deal with is 
stated thus: “ How can we as business men, within 
the area for which we are responsible, best meet 
the needs of the American people, most nearly 
approximate supplying their wants, maintain 
profits, handle problems of unemployment, face 
the Russian challenge, and at the same time aid 
Europe and contribute most to, or disturb least, 
the cause of International Peace ?”” The importance 
of “intangible” wants—leisure, self-respect and 
security—as against purely material wants, is 
emphasized. Export trade and its effect on the 
“real” wages and prosperity of a people, is dis- 
cussed with severe strictures on the past and present 
history of this country. His proposition is that for 
the next generation America should aim to approach 
isolation so far as material exports are concerned, 
concentrating on the home market, and absorb the 
surplus agricultural labour in industry in manu- 
facturing for this market. He protests against the 
present tendency to operate industrial plants 
inefliciently, maintaining that under all conditions 
of trade those employed in it should work with the 
maximum efficiency, and that the State should 
| provide employment for those who cannot be so 
employed during times of depression. It is possible 
to visualise serious difficulties in attempting to 
carry this out in practice, but much can be said in 
| favour of it. It is interesting to note that he regards 
| Ford’s greatest service to American business as 
| being the five-dollar a day minimum wage, and the 
| lesson of the value of stimulated markets. 








| In conclusion, reference may be made to a recent 


by Principal L. P. Jacks, entitled Con- 


specifically relating to America, but capable of | structive Citizenship, based on a series of lectures 


much wider application, is contained in a lecture 


He 


he gave at Glasgow University in 1926-7. 


given to the American Association for the Advance- | points out the vital difference between what he calls 


ment of Science last December by Mr. C. F. Hirsh- | “ time ” 


and “ space ’’ thinking, the former striving 


feld, Chief of Research, Detroit Edison Company | to visualise affairs as parts of history, while the 


March, 1932). 
Whose Fault ?” 


(see Mechanical Engineering, 
lecturer, who asked the question, * 


The | latter deals with a limited view of the immediate 
| present. 


In discussing our present industrial 


rightly pointed out that major happenings in the | civilization Professor Jacks points out that a law 


affairs of men are not spontaneous ; 
occur they can be recognised as the consequences of 


more or less submerged and unnoticed movements | best is the offspring of good will. 
He sketched the | that 
| for the ills of society 
| up in “ Let us make the best of things as they are.” 
| He objects to the use of the words “ problem ” and 
| « 


that have been long in existence. 
industrial development of America before 
the War, including the attempt to dispense with 
or override the teachings of economics by the 
system of credits which was adopted to secure 
distribution of the enormous production found 
possible after the War. He answers his question 
of responsibility for the present local difficulties by 
Ourselves.” 


since 


saying 
solution can be tound in any particular specific, 
but goes to fundamentals when saying that “ We 
must find some way of modifying the instinctive 
actions of human beings if we are to prevent the 
continuing recurrence of such cycles "’ (of prosperity 
and depression). The modern city could not exist 


but for the work of the engineer, although there are | 


many things connected with life under such condi- 
tions which the latter probably did not think of. 
The purely mechanica! side the engineer will no 
doubt deal with in due course, but his work also 
brings certain social problems into prominence, 
which Mr. Hirshfeld suggests should be subjected 
to research of a similar nature to that which is 
yielding so many prizes in the realm of applied 
science. He blames scientists and engineers for 


having failed to foresee the consequences of their 
endeavours, but dismisses the present world depres- 
sion as being a small affair in world history, however 
important to those living through it, calling attention 
to the wider aspect of securing stability. 


Contrary 


He does not suggest that a| 


when they | cannot compel an unwilling citizen to do his best in 
|the performance of the common labour ; a man’s 


He frankly admits 
“constructive citizenship’’ has no panacea 
the philosophy of it is summed 


solution,” insisting that there is no finality possible 
such as is implied in the latter word, suggesting 
“experiment” as a more appropriate description, 
with “ challenge’ as the keynote of constructive 
citizenship. He urges vitalised leisure as an 
objective to strive for, and points out that good 


| conditions and right relations are the fruit of work 


well done. The essential basis of citizenship is 
‘trusteeship,” with the right to responsibility, and 
the function of the citizen is to bear and fulfil 
responsibility. Men are more than neighbours 
dwelling together. They are fellow workers or 
players, work and play being one in principle. 

The engineer, even though he may sometimes 


| feel almost afraid that in the machines and other 


works which he devises he is creating a Frankenstein 


| beyond his control, will still go forward with his 


efforts to apply scientific discoveries, believing that 


|some time and somehow a solution will be found 
| by which mankind will really benefit by his efforts, 


as on balance, taking a long view, has happened 
in the past. Communal wastes will no doubt yield 
to the same treatment as that which is applied to 
industrial wastes, and increased capacity for pro- 
duction will eventually carry with it properly 
distributed leisure for all. 
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AERONAUTICAL RESEARCH. 

Ir is fitting, since the Wright brothers made such 
extensive use of experimental methods in developing 
the first motor-driven aeroplane, that research 
should form the subject of the lecture delivered each 
year under the auspices of the Royal Aeronautical 
Society in memory of Wilbur Wright. The twen- 
tieth lecture in the series was delivered on May 26, 
in the Science Museum, South Kensington, by Mr. 
H. E. Wimperis, C.B.E., M.A., F.R.Ae.S., Director 
of Scientific Research and vice-president of the 
Society, his subject being “* New Methods of Research 
in Aeronautics.” His object was to make a com- 
parative study of the new “ tools ” for aeronautical 
research developed during the nine years that have 
elapsed since aeronautical research formed the 
subject of a Wilbur Wright lecture by Dr. J. §. 
Ames, Chairman of the National Advisory Commit- 
tee for Aeronautics of the United States. 

At that time the first compressed-air wind tunne! 
had just been completed in America, and, as is 
well known, one of the same type has recently 
been installed at the National Physical Laboratory 
in this country. Full particulars of the latter were 
given in a paper read last year at the Centenary 
Meeting of the British Association, by Mr. E. F. 
Relf, which was reprinted on page 428 of our last 
volume. Mr. Wimperis pointed out that with 
atmospheric tunnels of the usual type, the Reynolds’ 
number at which tests are carried out is only about 
one tenth of that of actual flight. This difference, 
he said, was of no great consequence in studying 
flight at small angles of incidence, but became 
important as the stalling angle was approached. 
Unfortunately, the conditions of motion which 
involved flying risk were those in which large angles 
of incidence were involved, so that they could not 
be studied accurately in the older forms of tunnel. 
The difficulty, however, could be avoided by using 
denser air, and in the new compressed-air tunnel 
at the National Physical Laboratory a pressure of 
25 atmospheres would be employed. 

The most obvious way of carrying out tests 
at the correct Reynolds’ number would be to employ 
full-size aircraft and an air speed equal to that of 
flight, and in this connection the lecturer mentioned 
that the United States Government had recently 
completed, at Langley Field, a wind tunnel giving 
an air jet measuring 60 ft. by 30 ft., at a speed of 
169 ft. per second and requiring 6,500 h.p. to supply 
it; the French Government, it was understood, 
had in hand the construction of a tunnel of similar 
capacity. Asked to advise the Air Ministry on 
the question of the construction of a large tunnel 
for use in this country, the Aeronautical Research 
Committee had pointed out that the three main 
classes of research which could be better and more 
economically carried out in such tunnels than by 
other means, were experiments on the cooling of 
engines, measurements for the purpose of reducing 
the air resistance of the central parts of actual aero- 
planes, and tests of full-scale airscrews. After 
careful consideration it was decided that a tunnel 
with an air jet 24 ft. in diameter would be sufficient. 
To assist in its design a model with a 5 ft. diameter 
jet was constructed at Farnborough, and this model, 
it is of interest to note, will be of permanent use 
for model airscrew and other investigations. The 
24-ft. tunnel, of which full particulars were given in 
Mr. R. McKinnon Wood’s British Association paper 
reprinted on page 563, of our last volume, will be 
provided with a motor of 2,000 h.p., and it is 
estimated that a wind speed of 120 m.p.h. will be 
obtained. The arrangement of the building will 
enable an aeroplane with a 56-ft. wing span to be 
placed in position, but the central portion only will 
be located in the air stream. The lecturer explained 
that there is no necessity for the wings of the 
aeroplane under test to be located in the air stream, 
since the performances of full-sized wings could 
be measured on the Parnell research monoplane. 
Wings of various types could be attached to this 
machine and the lift and drag forces on them could 
be measured in flight by a form of internal steelyard. 

Another interesting item of equipment referred to 
by the lecturer was the experimental tank now 
approaching completion at Farnborough for testing 
models of the hulls and floats of seaplanes. The 
tank is 650 ft. in length, 9 ft. in width, and the 
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depth of water is 4 ft. 6 in.; the maximum speed 
of the carriage will be 40 ft. per second. When the 
tank is used for orthodox tests, in which the resis- 
tance is measured while the model is being towed 
at a steady speed, 190 ft. of the length will be used 
for the initial acceleration, 300 ft. for a steady run 
at 40 ft. per second, and 130 ft. for braking at the 
end of the run, the remaining 30 ft. being accounted 
for by the length of the carriage, which is 10 ft., and 
‘by space for emergency braking (20 ft.) It is 
intended, however, to investigate the possibility of 
dispensing with the run at constant speed and to 
make measurements while the speed is increasing 
or decreasing, although it is realised that the tech- 
nique for such measurements may be difficult. 
For this work it will be necessary for the models 
to be dynamically similar, as well as geometrically 
similar, to the full-size aircraft, and the measuring 
attachments and balance parts must be sufficiently 
light to add only a negligible mass to that of the 
model. If successful, it would be possible to investi- 
gate in this way the troublesome phenomenon of 
* porpoising,” as the rapidly increasing pitching 
oscillations, which sometimes occur when a seaplane 


is taking off, are called. This phenomenon imposes | 


severe stresses on the hull and presents great 
practical difficulties to the pilot. 

Mr. Wimperis also dealt with the new vertical 
tunnel at Farnborough for the investigation of the 
phenomenon of spinning, which was also described 
in Mr. McKinnon Wood’s paper above referred to. 
He mentioned also the methods now employed for 
rendering air flow visible, stating that, at Teddington, 
apparatus was employed to give shadowgraphs of 
heated air, while both there and at Cambridge use 
was made of the smoke from titanium tetrachloride. 
Another development at the National Physical 
Laboratory referred to by the lecturer was the use 
of the microscope for the visual examination of 
fluid motion very close to the boundary surface. 
Ordinary tap water, he said, was the fluid employed, 
as this contained innumerable small foreign bodies 
on which the microscope could be focussed. Another 
method of rendering fluid flow visible was the 
employment of water containing minute globules 
of oil in suspension, the globules being illuminated 
by a powerful source of light. This method had 
been used at Cambridge to investigate the pheno- 
menon of the initial enhanced lift on aerofoils at 
the beginning of any new motion. The relationship 
of this phenomenon to the landing of aeroplanes 
and to the loads imposed when suddenly pulling 
out of a dive had still to be investigated and might 
prove to be of great importance. 

Finally, Mr. Wimperis referred briefly to what is 
being done with the object of suppressing the noise 
of aircraft which, he said, was the greatest deterrent 
to air travel. While the aim of research work in 
this direction must be to eliminate the noise at its 
source, the first step was to provide means for 
measuring noise and an intermediate step was to 
prevent it from penetrating the cabin walls of air- 
craft. For measurement, the Barkhausen audio- 
meter was employed. This instrument produces a 
humming sound of variable intensity in a telephone 
earpiece which is applied to one of the observer's 
ears while he hears the noise to be measured with 
the other ear. By varying the strength of the hum 
in the telephone earpiece a balance can be struck 
and the intensity of the noise is then read on the 
scale of the instrument in decibels. On this scale, 
the noise level in a railway carriage is of the order 
of 70 decibels and that of an aero engine about 
100 decibels. An airscrew with a high tip speed 
may also have a noise level of 100 decibels, but since 
the scale is logarithmic, the lecturer pointed out, 
the sum of the two noises is not 200 but 103 decibels. 
lf one source is entirely eliminated the total noise 
is thus only reduced from the 103 decibel level to 
the 100 decibel level, so that the improvement is 
almost negligible. It was possible, by reducing the 
tip speed to a value not exceeding 600 ft. per second, 
to reduce the airscrew noise to 60 or 70 decibels, 
but it was not easy to reduce the engine noise to 
the same level and, as already explained, little 
advantage was to be gained by reducing one without 
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relation to the wings. It was thus possible to 
reduce the noise in the cabin to a level no greater 
than that in an ordinary railway carriage, in which 
conversation could be carried on in an ordinary tone 
of voice. This had, in fact, been done in the case 
of the Short “ Kent” class of flying boat used in 
the Mediterranean service, and in the new Handley- 
Page machines on the Paris service. It is to be 
hoped, we may remark in this connection, that every 
effort will be made to solve the main problem of 
reducing the noise at its source so that residents on 
air routes, as well as passengers, may benefit from 
research. 


INSTITUTION OF CrvIL ENGINEERS’ CONVERSAZIONE. 


THE annual conversazione of the Institution of 
Civil Engineers was held at Great George-street, 
Westminster, on Wednesday, June 8, the guests 
being received by the President, Sir Cyril Kirk- 
patrick, and Lady Kirkpatrick. Lectures were 
delivered by Mr. Ralph Freeman on the “ Sydney 
Harbour Bridge”; by Wing-Commander A. H. 
Orlebar, on the ‘‘ Schneider Trophy Contests ”’ ; 
and by Dr. G. W. C. Kaye, on “ Noise.” The 
exhibits, though more numerous than usual, also 
included a higher proportion of models, among which 
mention may be made of the Ford Motor Company 
Works at Dagenham, shown by Mr. J. H. Boyd ; 
of a bridge over the River Thames at Twickenham, 
shown by Mr. H. E. Steinberg, and of a fulling 
stock for fulling cloth, which was made by William 
Kilburn, of Holbeck, Leeds, about 1820, and was 
exhibited by his descendant, Mr. E. Kiburn Scott. 
Considerable interest was also shown in a geological 
model of a proposed London goods railway, and of a 
machine for continuously excavating the necessary 
tunnels, bringing up the lining sections and removing 
the spoil. This was exhibited by Mr. A. Woodroffe 
Manton. Professor S. M. Dixon was showing an 
ultramicrometer strain gauge, which has been con- 
structed for measuring the kinetic stresses in colliery 
winding ropes. The stresses are deduced from 
strain measurements on a 2-in. diameter steel bar 
which is connected to one plate of a condenser, 
the other plate of which is fixed. Any change in the 
strain alters the distance between the two plates, 
and is measured by the variation of the anode currert 
of the valve, in whose circuit the condenser is 
connected. To enable the phenomena to be recorded 
this current is amplified and passed through an 
oscillograph. Mr. J. L. Hodgson was showing a 
device for recording air velocities down to 0-5 ft. 
per second, which has been designed for the Lanca- 
shire and Cheshire Board of Safety in Mines. This 
consists of a large bore Pitot head, which is mounted 
on trunnions in the centre of the heading. The 
air under test is drawn into this head, through a 
capillary filler and strikes a small floating gate, which 
is carried on a beam mounted on knife edges. The 
same beam carries a concave mirror, which focusses 
the image of an incandescent filament on a bromide 
paper chart, calibrated in feet per second. Any 
change in the air flow, which is measured by the 
deflection of the beam, is therefore recorded. Sir 
Robert Hadfield was exhibiting a number of recent 
applications of alloy steel as well as some specimens 
of Seventeenth Century mining tools, which were 
recently found in some old lead mine workings in 
County Durham. Each of the three specimens | 
consisted of two materials of high and low carbon 
content, and there was evidence of welding between 
them. He also showed a model of a three-stage 
coal breaker, the crushing members of which are 
made of manganese steel, and in which the final 
grading can be adjusted as desired. Professor E. G. 
Coker had in operation a working model showing 
how the varying stress in a driving wheel of a 
locomotive could be determined photo-elastically. 
In the apparatus used, the variable stress intensity 
in both wheel and rails appears as coloured bands, 
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integral part of the hub, and the balance weight a 
part of the rim, on both the chair and the rail, was 
also demonstrated. 


THE REORGANISATION OF THE IRON AND STEEL 
INDUSTRY. 


The Import Duties Advisory Committee have 
adopted a wise policy and established what may 
well be a useful precedent in appointing a National 
Committee with district sub-committees and a 
small Executive Committee to work out schemes for 
the re-organisation of the iron and steel industry. 
The National Committee, of which Mr. Charles 
Mitchell is chairman, and Sir W. J. Larke, secretary, 
comprises twenty-three members, representative of 
the industry in all parts of the country, but thissome- 
what unwieldy body will conduct its detailed opera- 
tions through regional committees, four of which, for 
Scotland, the North-East Coast, the Midlands and 
South Wales, have already been appointed with 
commendable promptitude. Time is, in fact, of the 
very essence of this matter, for it will be remembered 
that in imposing a total duty of 33} per cent. on 
imported spiegeleisen, ferro-manganese, semi-finished 
steel and certain rolling mill products, the Import 
Duties Advisory Committee stated that this tariff 
was to run for three months only, and that in the 
meantime enquiries would be directed towards the 
establishment of a more permanent scheme. But 
they also expressed themselves as satisfied “that a 
prosperous iron and steel industry in the highest 
degree of efficiency ” was essential to the economic 
progress of this country and Sir George May emphas- 
ised this point, as a result of further experience, in 
a speech which he made when announcing the 
appointment of the new Committee last Friday. 
The main value of a tariff, he added, would be to 
afford the industry an opportunity of putting itself 
in order on the lines best adapted to this country, 
and the diversified nature of the demands which 
had to be made. The industry must work out its 
own plans of reorganisation, but it was essential 
that each regional Committee should review the 
branch falling within its purview, not only from 
the point of view of meeting foreign competition, 
but with the definite object of supplying British 
users of iron and steel at a price and quality which 
would enable them to sell their products in the 
markets of the world. The new Committees can, 
however, hardly be expected to report before the 
present duties expire at the end of July and an 
early announcement prolonging these imposts may, 
therefore, be expected. This prolongation will, of 
course, be temporary only and those concerned 
must, therefore, set to work and produce their 
recommendations without delay, preferably by the 
early autumn. This should be easier, since a good 
deal of the preliminary ground towards re-organisa- 
tion has already been covered. It must be admitted 
that the Committee has a difficult task, but there 
are already indications that their appointment is 
appreciated and that they will receive every assist- 
ance. We hope that the results of their efforts 
will be such as to bring a return of prosperity to an 
important industry which, through no fault of its 
own, has far too long been suffering from a depres- 
sion almost too grievous to be borne. 


Tue Roya Scorrish Museum. 


Criticism has recently been levelled at museum 
authorities for failing to make their collections 
attractive to the public, and it has even been 
suggested that the very name should be changed 
on the grounds that it has become associated with 
an atmosphere of dust and boredom. Such views 
indicate a misconception of the objects of a museum 
on the part of the critics, but it may be admitted 
that some prominent collections leave much to be 
desired in both material and arrangement, an 
endeavour being made to ape the great national 
collections rather than to concentrate on objects 
of special local interest. Such cases, however, are 





the changes in which allow the behaviour of the parts 
under load to be studied. For instance, the local 


at the junction of the latter with the balance weight | 





now comparatively rare, and both the smaller and 
larger museums are, in general, well arranged and 


increases in stress in the rim opposite each spoke, | Organised from an educational standpoint. In the 


Royal Scottish Museum in Edinburgh, for example, 


the other. Noise in the cabin could, however, be| and round the crankpin boss and axle are clearly it is mentioned in the report for the year 1931 that 
shown. The effect of the unsymmetrical character of ; Over 7,000 children attended classes under the 
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yj | the wheel centre, owing to the crank web forming an ' Museum lecturers, and that the daily demonstrations 
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by the staff were equally well attended. A new 
departure was made inthe provision of lectures 
and demonstrations specially designed for curators 
of provincial museums. It is impossible to refer 
to the additions to the exhibits in any detail, but a 
brief reference may be made to the new technological 
exhibits. An accurate model of a marine recipro- | 
«ating engine, of the type fitted to the last group of | 
destroyers utilising such engines, has been acquired, 
and it is later hoped to purchase and exhibit an | 
actual engine. An early motor cycle and scooter | 
have heen added to the mechanical transport 
section, and the new prime-movers recently ac- 
quired include a hot-air engine, a National paraffin 
engine, and an opposed-piston type heavy-oil engine. | 
The Governors of the Heriot-Watt College have | 
presented an early type of gas engine, and Messrs. C. | 
Mackay and Company, Limited, a fine example of a | 
steeple engine, dating from about 1850. A model 
of a ventilating furnace for a coal-pit shaft has 
been placed in the Mining and Metallurgical Hall 
to illustrate the method of mine ventilation formerly 
in use. The model was constructed from drawings, 
made on the spot, of the only furnace of this kind 
still in existence. Other new exhibits are a model 
of a Woodall Duckham vertical retort, original 
wireless valves presented by Sir Ambrose Fleming, 
Captain H. J. Round and Dr. Hull, and replicas of 
early wireless apparatus from Sir Oliver Lodge. 


THE SUMMER MEETING OF THE 
INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue Institution of Electrical Engineers, on the 
invitation of its North-Midland Centre, held its 
Summer Meeting this year in Yorkshire. The 
(rand Hotel, Harrogate, was made the headquarters 
for the visit, and excursions were made during the 
four days of the meeting to Leeds, Huddersfield, 
Dewsbury, Sheffield, and York. The meeting 
started with a Reunion at the Grand Hotel on the 
evening of Monday, May 30. On the morning of the 
following day the party travelled to Leeds by 
motor coaches and visited the Leeds Corporation 
Kirkstall power station and the adjoining Central 
Electricity Board grid substation. The party was 
received at the Kirkstall power station by the Lord 
Mayor of Leeds. 

The Kirkstall station, which was officially opened 
in July of last year, forms the latest development 
of electricity supply in Leeds, which was inaugurated 
in the year 1893. The early supply in the city 
was provided by the Yorkshire House to House 
Electricity Company Limited, which built a station 
at Whitehall-road, containing two 100-kw. and 
one 50 kw. rope-driven alternators. Cross-com- 
pound engine and Lancashire boilers were employed 
and single-phase, 83-cycle current was generated 
at 2,000 volts. The current was stepped down 
to 100 volts by transformers situated on con- 
sumers’ premises. This early station was, naturally, 
confined almost entirely to the supply of current 
for lighting, but the demand increased steadily, 
and when, in 1898, the undertaking was pur- 
chased by the Leeds Corporation, the station 
capacity had increased to 2,400 kw. As by this 
time it had become clear that power supply might 
ultimately become an important addition to the 
lighting load, and as further generating capacity 
was called for, the Corporation proceeded with the 
erection of a new station adjoining the old one, but 
arranged for the supply of two-phase current 
generated at 2,000 volts and supplying transforming 
substations in various parts of the city. Fortunately 
for this development, the now standard 50 cycles 
WAS ¢ hosen. 

rhe new station was cesigned to accommodate 
ten 1,400 kw. forced-lubrication engine units, but 
by the time four of these units had been installed 
the steam turbine had developed to the stage 
justifying its adoption for the completion of the 
station, which ultimately contained 37,000 kw. of 
plant in place of the 14,000 kw. for which it was 
originally designed. This represented the con- 
dition of the station in the vear 1912, at which time 
the growing load called for further extensions. Part 
of the old station was accordingly rebuilt and, as 





by this time the advantages of three-phase dis- 
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tribution and a higher generating pressure had 
become evident, three-phase machines generating 
at 6,600 volts were adopted. New sets were added 
from time to time, and the station now contains 
one 6,000 kw., two 12,000 kw., and one 15,000 kw. 
turbine sets. Babcock & Wilcox boilers are in- 
stalled, the steam conditions being 200 lb. pressure 
and 550 deg. F. temperature. 

Even during the time that the old station was 
being reconstructed, it was realised that. still 
further generating capacity would ultimately be 
necesssary, and consideration of the matter finally 
led to the purchase, in 1926, of Redcote Farm, of 
104 acres, at Kirkstall. The new station which has 
been built on this site is an excellent example of 
a modern pulverised-fuel station, employing a 
central pulverising system. A central system was 


|} adopted on account of its convenience, in con- 


junction with a mechanical drying plant, in dealing 
with any grade of fuel. The possibility of operating 
a scheme of coal carbonisation in conjunction with 
the separate pulveriser house, at some time in the 
future, was also kept in mind. The size and lay-out 
of the site would lend themselves to a development 
of this kind. The London, Midland and Scottish 
Railway runs across the centre of the site, one side 
of which is bounded by the River Aire and the 
other by the Leeds and Liverpool Canal. The coal 
store and the whole pulverising equipment has been 
placed on the canal side of the railway, the powdered 
fuel being transported to the station by air pressure 
through pipes carried on a five-span bridge crossing 
the railway. A dock forming a by-pass to the canal 
has been constructed alongside the pulveriser 
house. It can accommodate fifty barges. Telpher 
plant, built by Messrs. Isles, Limited, of Stanningley, 
has been installed for handling coal from the barges 
to the pulveriser house, and to or from the storage 
ground. The coal preparation plant, supplied 
by Messrs. International Combustion, Limited, of 
London, comprises Ruggles-Coles dryers and Ray- 
mond mills. 

The station proper contains three Stirling 160,000 
lb. boilers with Hopkinson mountings. The working 
pressure is 475 lb. per square inch, and the total 
temperature 750 deg. F. Foster economisers, Ljung- 
strém air heaters, and Davidson dust collectors 
are fitted. The generating plant consists of two 
25,000 kw. British Thomson-Houston, two-cylinder 
turbines, with vertical regenerative condensers sup- 
plied by Messrs. W. H. Allen, Sons and Company, 
Limited. The station being situated on the banks of 
the River Aire, ample condensing water is available. 
The circulating pumps are of the Allen “ Con- 
queror”’ type, and each of the two is capable of a 
duty of 2,400,000 gallons per hour against 45 ft. 
head. The pump connections allow either pump 
to operate in connection with either or both 
condensers. The machines generate three-phase 
current at 11,000 volts, this higher pressure having 
been chosen to allow of distribution to substations 
in the ever-extending area of supply without the 
necessity for transforming plant. The extensive 
switchgear equipment of the metal-clad type was 
supplied by Messrs. Ferguson, Pailin Limited, of 
Manchester. The main 11,000-volt switches have 
a rupturing capacity of 1,500,000 kv.-a. As already 
mentioned, a grid substation has been built by 
the Central Electricity Board close to the Kirkstall 
station, to which it is connected and from which its 
operation is controlled. Feeders from this station 
connect to Harrogate and Hull. 

It is not possible to give further detailed descrip- 
tion of the Kirkstall station in this account of a 
Summer Meeting, but the question of ash disposal, 
which is frequently one of some difficulty in inland 
stations, may be referred to. A Hydrojet ash- 
handling plant, supplied by Messrs. The Ash Com- 
pany (London), Eimited, is fitted. The ash is 
washed down by high-pressure water jets to a 
channel in the boiler-house basement whence the 
slurry passes to a well outside the main building. 
From here it is pumped into distributing pipes and 
deposited on spare land some distance from the 
power station. The Kirkstall station was designed 
by Mr. C. Nelson Hefford, M.Sc., the City Electrical 
Engineer, and it is interesting to note that con- 
tinuity of policy has been facilitated in the, Leeds 
electricity undertaking by the fact that from the 
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start, in 1893, until the present time, it has been 
controlled by only two engineers. The first was 
the late Mr. Harold Dickinson, who left Leeds in 
1911 to take up a similar position in Liverpool. 

In the afternoon of the first day of the meeting, 
the party divided into two groups, one visiting 
Fountains Abbey, and the other proceeding to 
Huddersfield, where they were entertained to lunch 
at the Masonic Hall, by Messrs. Hopkinsons Limited, 
and afterwards visited the Britannia Works of the 
company. Mr. R. A. Hopkinson, the chairman and 
managing director of the company, presided at the 
lunch and welcomed the guests. In the absence of 
the president, Mr. J. M. Donaldson, M.C., who was 
attending the alternative visit, Sir Archibald Page 
responded for the Institution. He referred to the 
world-wide reputation of Hopkinson products, and 
said that a visit to the Britannia Works would be an 
excellent corrective to the mood of pessimism into 
which some people in this country appeared to have 
fallen. That this opinion was amply justified was 
shown in the course of the afternoon. Although 
we imagine that in these difficult times the works 
are not fully occupied, there is still a remarkable 
amount of work going through, and the casual 
visitor gets the impression that practically every 
machine-tool is in operation. The contrast with 
the condition of some other factories at the present 
time is striking. 

It is not possible to describe the works, which 
cover 114 acres, in this present article. Although 
the firm was founded some 80 years ago, the present 
works date only from the year 1904, since which time, 
however, they have been extended no less than six 
times, the latest extension being carried out in 
1929. We hope to deal with some of the latest 
developments of the firm in the near future, but to 
give an idea of the complete nature of the equip- 
ment, it may be said that the works contain steel, 
‘“*Platnam,” iron and brass foundries as well as 
extensive pattern and machine shops and testing 
departments. A 2,000 lb. per square inch boiler 
has recently been installed in one of the testing 
departments, and the modern nature of the equip- 
ment generally is well illustrated by the extensive 
employment of electric furnaces of various types. 
The world-wide ramifications of the firm’s business 
was illustrated by the fact that valves and allied 
apparatus were to be seen in the shops for customers 
in this country, South Africa, Denmark, Japan, 
China, Irak, Russia, South America, France and 
Belgium. In the evening of this day, a civic 
reception by the Mayor of Harrogate was held at 
the Grand Hotel, Harrogate. 

The next day of the meeting, Wednesday, the 
Ist inst., was devoted to a visit to the Fryston 
colliery of the Airedale Collieries, Limited, in the 
morning, and an inspection of the Thornhill Power 
Station of the Yorkshire Electric Power Company, 
in the afternoon. The visit to the Fryston colliery 
was concerned, in the main, with an inspection 
of the pit-head baths which were officially opened 
last January. They form an excellent example 
of the type of work being carried out under the 
auspices of the Miners’ Welfare Committee. An 
outstanding feature of the scheme is the provision 
of a covered-in gantry, 384 ft. long, connecting the 
baths and lamp cabin with the pit head, so that men 
coming from the pit are protected from damp and 
chills. The covered way is arranged with steam 
heating pipes for use in cold weather. The baths 
are arranged with two groups of cubicle rooms 
on each side of the shower baths. The cubicle 
rooms contain 4,080 ventilated steel lockers. Enter- 
ing from the pit the men leave their working clothes 
each in his own locker in the south cubicle room, 
and receiving a towel, pass to the shower baths 
which are arranged with hot and cold water. The 
men then pass to the other cubicle room and put 
on their out-door clothes, for which each man also 
has a private locker. Boot-cleaning arrangements 
and other minor amenities are also provided, as well 
as an ambulance room, canteen, &c. 

The party then proceeded to Dewsbury, where 
they were entertained to lunch at the Town Hall 
by the Yorkshire Electric Power Company, Mr. 
Robert Armitage, the chairman of the company, 
taking the chair. Thornhill power station, which 
is situated in Dewsbury, was then visited. This was 
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the original power station of the Yorkshire Electric 
Power Company, and was put into commission in 
1905. The particular interest of the station at the 
| present time lies in the latest reconstruction, by 
which 30,000 kw. of turbine plant has been installed 
in a space originally containing 4,950 kw. of plant. 
The original station contained four 20,000-Ib. 
| Babcock and Wilcox boilers and three 1,500-kw. 
| British Thomson-Houston vertical Curtis turbine 
| sets, together with three Allen high-speed engines 
driving direct-current dynamos. The steam pressure 
and temperature were 150 Ib. and 450 deg. F., re- 
spectively, and three-phase, 50-cycle was generated 
at 11,000 volts, which was an unusually high pressure 
28 years ago. Additional boilers and machines were 
added from time to time, and in 1910 a 3,000-kw. 
Curtis turbine was installed followed by a 2,000 kw. 
horizontal shaft machine in 1913. During the war 
period, between 1916 and 1918, two 6,000-kw. 
British Thomson-Houston sets were installed in an 
extension. After the war, two 12,500-kw. Parsons 
sets were added. 

The extension carried out during the war was 
built at a difficult period when the amount of steel 
used in constructional work had to be kept to a 
minimum, and the character of the buildings could 
not altogether be maintained. None the less, the 
completed building in its present condition presents 
a very uniform appearance, as will be clear from the 
external view given in Fig. 1, and the view of the 
interior of the turbine house shown in Fig.2. This 
preservation of a uniform appearance and straight- 
forward lay-out is particularly striking in the turbine 
house in connection with the recent installation of a 
30,000-kw. set in the space occupied by the original 
vertical Curtis sets to which we have already 
referred. By careful planning, the original founda- 
tion raft and turbine house structure have been 
retained with only minor modifications to carry the 
greater weights involved, and an inspection of the 
turbine house itself, or an examination of Fig. 2, 
makes it difficult to realise that the lay-out was not 
originally planned as it now stands. The conversion 
reflects great credit on Mr. W. B. Woodhouse, the 
engineer and manager, and his staff. 

The new 30,000-kw. set, which is illustrated, 
looking from the steam end, in Fig. 3, was built by 
| Messrs. The English Electric Company, Limited, of 
| Rugby. It is a two-cylinder machine designed to 
| operate at a steam pressure of 415 lb. per square 
|inch and a temperature of 750 deg. C. The high- 
| pressure cylinder contains 18 impulse stages, and 
leach half of the divided low-pressure cylinder 9 
| reaction stages. Steam is passed from the turbine 
at four stages to heat the feed water on its way to 
the boilers. The temperature of the condensate is 
| thereby raised to 350 deg. F. before returning to the 

boilers, and the overall efficiency of the plant thereby 
| increased. 
| Relays are fitted to the turbine to limit the 
pressure to which the cylinders would be subjected 
|should the area of the steamway through the 
‘nozzles or blading be accidentally reduced. In 
the event of such an occurrence, the turbine 
governor, in an endeavour to maintain the speed, 
would increase the steam supplied to the machine, 
and portions of the cylinder would be subjected 
|to an internal pressure which might become dan- 
gerous. The relays avoid this by reducing the steam 
| flow to that which can be passed without excessive 
| pressure. The operation of machines of this size 
| on high back pressure is undesirable, and may result 
|in damage to the low-pressure cylinder or to the 
|condenser by overheating. To prevent continued 
|operation under such conditions a similar relay 
| has been provided, which prevents the back pressure 
from exceeding a specified maximum value so far as 
| the back pressure is a function of the rate of steam 
supply. Should the pressure tend to rise above 
| the specified value, the steam supply to the turbine 
| is reduced or, if necessary, shut off. Any accident 
| involving increased back pressure results, therefore, 
|in a reduction of output from the machine, but 
| a8 soon as the back pressure is reduced to a normal 
value the machine is able to take up its load 
without delay. The customary atmospheric exhaust 
| main is not provided, a relief valve being fitted 
| on the exhaust pipe from the high-pressure cylinder 
'to prevent damage should the relay fail to operate. 
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The alternator has full-load rating of 32,350 kv.-a., 
and operates at 3,000 r.p.m., delivering three-phase 
energy at a pressure of 10,500 volts and a frequency 
of 50 cycles per second. The cooling system operates 
on a closed air circuit, the air being circulated by a 
turbo blower. The arrangement is similar to that 
first adopted by this company at its Ferrybridge 
Station, which has proved entirely successful. In 
the development of the design of the Thornhill 
et it appeared that the quantity of air and 
the pressure at which it was required would not 
permit of an efficient design of a single-impeller 
blower for the intended speed of 3,000 r.p.m. The 
speed of the blower was, therefore, reduced by 
gearing to 1,500 r.p.m., at which speed a satisfactory 
design was obtained. The exciter is also driven 
at this lower speed, thereby avoiding the difficulties 
inherent to the design of high-speed machines of the 
size required. 

The new boiler-house equipment, which has been 


installed in connection with this 30,000-kw. unit, | 


comprises four 100,000 Ib. Stirling boilers, fitted with 
plate-type air heaters, balanced-draught travelling 
grate stokers, and forced-draught and induced- 
draught fans. As in the case of the Kirkstall 
station, a Central Electricity Board grid sub-station 
has been built alongside the Thornhill station. It is 
controlled from the Thornhill station switch-room 
in accordance with telephonic instructions received 
from a Central Board official located in Leeds. 


On Thursday, June 2,a visit was made by train 
to Sheffield, where the morning was spent in an 
inspection of the Neepsend power station of the 
Sheffield Corporation. This is the main generating 
station of the city, the new Blackburn Meadows 
station not yet being in operation. We need not 
make any attempt to describe this well-known 
station here, but it is interesting to note that, in 
spite of the fact that it is a comparatively old | 
station, working with a moderate boiler pressure, it | 
is shown to have the good figure of 1-88 Ib. of coal 
per unit generated in the latest Electricity Com- 
missioners’ returns. After inspecting the station, 
the party was entertained to lunch at the Victoria 
Station Hotel by the Sheffield Corporation and then 
proceeded to the works of Messrs. Thomas Firth and 
John Brown Limited. In the first instance, a visit was 
paid to the firm’s Tinsley Works, where the manu- 
facture of Staybrite steel sheet and strip was seen. 
We dealt in detail with this activity of the company 
in our issues of April 20 and May 6 last, and need 
not deal with the matter further at the moment. 
The party then proceeded to the Atlas and Norfolk 
Works, where, in the first instance, the trepanning 
of an ingot which was to form a hollow forging 
for a reaction chamber for oil refining was seen. 
The work was being carried out for Messrs. The 
Trinidad Leaseholds Limited. The original ingot 
weighed 160 tons, but’as seen in the machine had 
been reduced to 138 tons. The finished dimensions 
of the reaction chamber were to be 72 in. inside 
diameter and 48 ft. long, with a wall thickness of 
3jin. The approximate weight will be 70 tons, and 
it will be subjected to a test pressure of 2,000 Ib. 
per sq. in. 











Two examples of large hollow forgings, machined 
and completed, were then inspected. One was a 
boiler drum for a working pressure of 1,400 Ib. per 
square inch manufactured for Messrs. Babcock 
and Wilcox, for a boiler they are supplying to the 
Ford works at Dagenham. The drum, which was 
formed from a 156-ton ingot, weighs 62 tons, is 
45 ft. 3 in. long, and 48 in. inside diameter. The 
wall thickness is 5 in., and the test pressure was 
2,150 lb. per sq. in. The other example was a reaction 
chamber for the Anglo-Persian Oil Company, 44 ft. 
long and 52 in. inside diam., with a wall thickness 
of 4in. It weighs 51 tons and was made from a 
120-ton ingot. The test pressure is 3,000 Ib. per 
squareinch. An account of the interesting processes 
which Messrs. Thomas Firth and John Brown 
employ in the course of the manufacture of large | 
hollow forged drums of this class, was given by | 
Mr. E. V. T. Ellis in a paper which he read efess | 
the Sheffield Society of Engineers and Metallurgists | 
in April of last year, and which was reprinted in | 
our issue of February 10 last. In addition to this | 
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| 18-ton arc furnace which was in operation, and a 


new high-frequency furnace. After the visit to 
the works, the party was entertained to tea, being 
received on behalf of the firm by Mr. F. C. Fairholme, 
the works manager. 

The final day of the meeting, Friday the 3rd inst., 
was spent at York, and was devoted to visits of a 
somewhat less technical character than the other 
days. In the morning, a visit was paid to the 
Minster and Mansion House, and in the afternoon 
to the chocolate factory of Messrs. Joseph Terry 
and Sons, Limited. In the evening, a reception 
was held at the Grand Hotel, Harrogate, by the 
president, Mr. J. M. Donaldson, M.C., and Mr. R. G. 
Ward, chairman of the North Midland Centre, 
and Mrs. Ward. The meeting, which was favoured 
by excellent weather throughout, was attended by 





some 170 members and ladies. It was in every way 
a signal success and the arrangements reflected 
great credit on all concerned, particularly Mr. H. 
Cecil Fraser, the hon. secretary of the North 
Midland Centre, and Mr. Rowell, the secretary of 
the Institution. 


LETTERS TO THE EDITOR. 


ENGINEERING IN CHINA. 
To THe Eprror or ENGINEERING. 


Sir,—It would be interesting to know how far the 
authors of the recently-formed company, sponsored 
by some of the largest engineering firms in Great 
Britain to promote and develop engineering projects 
in China, are fully aware of the present political con- 
ditions in that country. If they have embarked 
on these schemes with their eyes open, one cannot 
help admiring their pluck. One only hopes that after 
a year or so their efforts will not resolve themselves 
into the old game of foreign creditor and Chinese 
debtor, while huge dumps of British-manufactured plant 
lie rotting and unpaid for on the banks of the River 
Yangtse. 

But there is another side to this picture which even 
the representatives of this new company may have 
failed to envisage when recently visiting the locus in quo, 
and it is this :—The Chinese crusade for the abolition 
of Extraterritoriality (the right of ‘“ foreigners” 
resident in China to be tried in their own Courts) is 
at the moment not so pressing as it was some six 
months ago. It is, however, common knowledge that 
until the diversion caused by the recent Japanese 
incursions into Manchuria and the Shanghai area, 
our Foreign Office had actually gone so far as to 
initial an agreement surrendering another instalment 
of our rights. It will not be very long before the 
Chinese will see fit to resuscitate this agitation, well 
knowing as they do that there is no cohesion between 
the Foreign Powers as regards their Far Eastern 
policy, and we may wake up one morning to read in 
our newspapers that the rights of our friends in China 
have all gone by the board and that the Briton is in 
the future to be at the mercy of the Chinese Courts— 
and some of us, like myself, who have been resident 
in China for many years, know what that means. 

For some years past China has been engaged in 
codifying her laws and bringing them into line with 
those of the West, but so far there has been no indica- 
tion, in the exercise of their jurisdiction, that the 
Chinese Courts administering her new Codes are 
capable of doing so impartially or that they yet act 
independently of the military, party factions, or other 
external influences. 

Among these new Chinese Codes is the new Company 
Law, and I have examined its provisions closely. 
Upon abolition of extraterritoriality becoming effective, 
all British companies—whether those domiciled in 
Great Britain and having branches or agencies in 
China, or those registered in Shanghai under the Hong 
Kong Companies Ordinances—will naturally become 
subject to the provisions of this new Company Law and 
will have to register with local Chinese Bureaux (who, 
incidentally, are accorded very autocratic powers 
and from whose decisions there is no appeal) and pay 
heavy fees. There are, besides, many strange and 
unusual restrictions too numerous to detail in a letter. 
Suffice it to say that, prior to such registration, ex- 
tensive revisions of their constitutions will be essential 
to make them conform to the new Law before they 
can commence (or continue) operations in China. 

There is no doubt that China offers an enormous field 
for engineering schemes of every kind. Given an 
administration whose effective authority is not merely 
limited, as it is now, to a radius of some 200 miles of 


Nanking, the elimination of Communism and banditry, | 
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of the electric furnace equipment, including an | and the rule of law dispensed without fear or favour, | 
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the possibilities are immense. Until, however, those 
settled conditions arrive, British concerns would be well 
advised to tread with great caution and to limit their 
business with the Chinese to that class of transaction 
in which cash payment is a sine qua non. 
I am, Sir, 
Your obedient servant, 
J. H. TEEspace. 
4, Raymond-buildiags, 
Gray’s Inn, W.C.1. 
June 1, 1932. 


OCCUPATIONAL DERMATITIS. 
To tHe Epiror or ENGINEERING. 


Srr,—Your issue of May 11 contains a letter from 
“M.D.,” in which he refers to the general use of 
gloves in many occupations in Canada. While | 
should quite agree that the use of gloves is often a 
practical and effective safeguard against occupational 
dermatitis, I am afraid that the suggestion implied 
in the letter fails to take sufficient account of some 
practical difficulties, and that there are many cases 
in which the use of gloves would not prove practicable. 

For example, occupational dermatitis is quite 
common among the workers employed in engineering 
shops, but the use of gloves would greatly add to the 
dangers of working on certain classes of machinery. 
A recent accident supplies a case in point. A hoy 
when working at a drilling machine put on a glove 
he found lying about, the tips of the glove caught on 
the tool holder of the machine and two of the boy’s 
fingers were dragged from his hand. Again, gloves 
afford no protection for persons engaged in, for ex- 
ample, oily work (a very common source of dermatitis), 
since the gloves themselves become saturated and 
thus add to rather than diminish the risk. It must 
also be recognised that for many operations the worker 
would be too much hampered by the use of gloves. 

It must not be supposed that this question has 
received little or no attention in this country. That 
is far from being the case. The provision of gloves 
has been made a statutory obligation under Home Office 
Regulations in processes such as dyeing and tanning. 
In addition to this, gloves are worn as a matter of 
voluntary precaution in a wide variety of occupations. 
The Home Office Industrial Museum in Horseferry- 
road, Westminster, includes a _ special dermatitis 
section where a collection of different kinds of gloves 
for this purpose may be seen. 

There are also other methods of protecting the skin, 
such as the use of special washes to remove oil in 
engineering works, the application of suitable oint- 
ments before and after work, and the maintenance of 
general cleanliness of the skin. These are receiving 
increasing attention in all indastries. 

I am, Sir, 
Faithfully yours, 
J. C. Brrpeg, 
H.M. Senior Medical Inspector of Factories. 
June 2, 1932. 


MACHINERY FOR LAND 
CULTIVATION. 


To tHe Epiror or ENGINEERING. 


Sir,—The view has been frequently advanced that 
even when many farmers are faced with bankruptcy, a 
great number of family cultivators might become 
economic producers of food if the machinery were pro- 
vided to enable them to produce as much per acre as 
their predecessors, working on a large-scale, could do 
on five. 

There are, in fact, two ways in which the agricultural! 
problem can be tackled. One is large-scale farming 
with crop yields on the present level, with low labour 
costs, and with a certain amount of machinery. The 
other is the intensive cultivation of small areas by the 
family unit, a very extensive use of machinery, and 
very high yields per acre. 

From the standpoint of national economy, the latter 
method appears best, because it enables a large popu- 
lation to live under healthy conditions, makes for law 
abiding independence and prosperity in the rural 
districts, and leads to greater trade in the engineering 
and hardware industries than the large-scale method of 
farming. 

The first step towards permanent prosperity for both 
producers of food and manufacturers of machiner) 
would appear to be the production of a machine driven 
by an internal-combustion engine, which would be 
capable of deep cultivation of about half-an-acre per 
day. With such a machine, a man with his wife and 
children should be able to maintain five cows on five 
acres, and thus place himself in an invincible position 

Yours faithfully, 
MALCOLM MAcPHERSON. 

Montpelier-road, Ealing. 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 


MARCH. APRIL. MAY. 


£ 24 8 104 G B22 2428301 5 7 HI & 19 2 2% 2729 3 5 9 i 8 17 19 23 25 27 HF 
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Note.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign’? and ‘‘ standard” metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


the succeeding nine years he was employed in the 

THE LATE MR. P. D. EWING. | drawing office and shipyard of Messrs. The Clydebank 

A wipe circle of naval architects and marine engi- | Engineering and Shipbuilding Company, Limited, and 
neers will learn with regret of the death, on June 1 | during the winter evenings he taught naval architecture 
last, of Mr. Peter Dewar Ewing, C.B.E., which occurred | at Hamilton Crescent School, Partick. He then 
suddenly in a nursing home in Glasgow, following upon | travelled south to take up the position of manager of 
an operation. Mr. Ewing, who was 66 years of age, | the works of Messrs. Forrest and Son, Limited, Wyven- 
was managing director of Messrs. J. Samuel White and | hoe, Colchester, Essex. After serving in this capacity 
Company, Limited, Cowes and Southampton. He was | for some time he returned to Scotland, having secured 
born at Cambuslang, Lanark, and, after receiving his|the appointment of manager to Messrs. Ardrossan 
general education at Blantyre and at Hamilton Dockyard, Limited, Ardrossan, Ayrshire. Some years 


| const ructed 


Company, Limited, Troon and Ayr. He relinquished 
this position during the war, however, to take up the 
appointment of director and manager of Messrs. The 
Standard Shipbuilding Company, Limited, Chepstow, 
Monmouthshire. Subsequently, he became general 
manager of Messrs. Cox and Company (Engineers), 
Limited, Falmouth. 

For his services to his country during the war, Mr. 
Ewing received the C.B.E., in 1918. He joined the firm 
of Messrs. J. Samuel White and Company, Limited, 
Cowes, Isle of Wight, as managing director in 1920. In 
the years which followed, he became associated with the 
construction of a number of steamers, yachts, and other 
craft. These included the Thames pleasure steamship 
Crested Eagle, the official yacht of the Governor of the 
Straits Settlement, and other vessels of that type. 
Mr. Ewing was also concerned with the construction 
of a number of naval vessels, among which were the 
three Argentine flotilla leaders Mendoza, Tucuman and 
La Rioja, laid down in June, 1927, and completed in 
1928-1929. Furthermore, the four Greek destroyers 
Aetos, Terax, Leon and Panther, were reconstructed 
and re-boilered at the Cowes shipyard of Messrs. J. 
Samuel White, under Mr. Ewing’s supervision in 1924 
1925. Mr. Ewing became a member of the Institution 
of Naval Architects in 1899 and was elected to the 
Council in 1923; he represented the Institution on 
the Advisory Committe of the Froude Tank, at the 
National Physical Laboratory, for some years. He 
became a member of the Institution of Engineers and 
Shipbuilders in Scotland in December, 1908. Mr. 
Ewing was also Chairman of the Isle of Wight Ship- 
building and Engineering Employers’ Association, 
and a member of the Worshipful Company of Ship- 
wrights. 


LIGHT-SENSITIVE APPARATUS FOR 
THE PROTECTION OF SHOP 
WINDOWS. 


We recently had an opportunity of witnessing a 
successful demonstration of apparatus designed to 
protect the contents of shop windows against that class 
of thief whose practice it is to smash the glass and 
make off with some of the more costly goods displayed. 
To prevent such thefts, light-sensitive apparatus is 
arranged inside the window, so that when a beam of 
light is obstructed an alarm is sounded and shutters 
of fabric and chain mail are simultaneously drawn over 
the goods. Incidentally, the shutters are designed so 
that if a hand has been inserted before they are drawn 
the hand will be trapped and firmly held. 

In this apparatus, which has been designed and 
by Messrs. Automatic Light Control, 
Limited, Moorgate Hall, Moorgate, London, E.C.2, 
a beam of light from an electric lamp is reflected 
backwards and forwards from a series of stainless-steel 








mirrors, so that it travels in a direction parallel with 
and close to the glass, and also slightly inclined to the 
vertical or horizontal, on to a selenium cell—or bridge 
as the makers prefer to call it. The beams travelling in 
opposite directions slightly overlap, and by using a 
suitable number of lamps and bridges the whole area 
of a large window can be covered. The bridges are 
connected through single-stage valve amplifiers to 
sensitive relays, and the arrangements are such that 
the obstruction, or partial obstruction, of any one of the 
beams of light, by varying the current through one of 
the bridges, will operate one of the relays. The 
latter control the current supply to any desired alarm 
device, and also to solenoids which release detents and 
allow the shutters to close by the action of strong 
springs. One of the shutters, it should be explained, 
rises from the bottom of the window, while the other 
descends from the top, and their approaching edges 
are fitted with strips of plantation rubber arranged to 
grip a hand which has been inserted anywhere between 
them. The shutters are held in place by ratchet gear, 
so that the hand cannot be released until the pawls 
have been disengaged. Unfortunately, in one sense, it is 
unlikely that many thieves will be caught in this way, 
since we were informed that the shutter would be 
operated within one-thirtieth of a second from the 
breaking of the window, the falling glass causing 
sufficient obstruction to the light beams to operate 
the relays, and so close the shutters completely before 
a hand could be inserted. 

The selenium bridges employed are generally similar 
in design to those used in large numbers by Messrs. 
Automatic Light Control, Limited, for counting, timing 
races, lighting and extinguishing lamps, operating 
burglar alarms, &c., as well as in connection with 
talking-film apparatus. They are made by depositing 


| gold alloy on a thin slip of glass in the form of two grids, 


the projections of one grid being located in the recesses 
of the other, and the whole being then coated with 
selenium in the molten state amd enclosed in a glass 
bulb. The selenium thus forms between the two grids 
a connection of which the electrical resistance varies 


Academy, served an apprenticeship of five years with | prior to the outbreak of the European War, Mr. Ewing | with the intensity of the light falling on it. The 


Messrs. Aitken and Mansel, Whiteinch, Glasgow. 


For ' became general manager of Messrs. Ailsa Shipbuilding ' bridges can be operated by infra-red light if the beams 
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are required to be invisible, and can be designed to 
be sensitive either to slow or rapid changes in light 
intensity, according to the particular application in 
which they are to be employed. They can be con- 
nected directly to alternating or direct-current mains 
at pressures up to 400 volts. 


LABOUR NOTES. 


Tue Ministry of Labour estimates that at May 23, 
1932, there were approximately 9,402,000 insured 
persons, aged from 16 to 64, in employment in Great 
Britain. This figure is 82,000 less than a month before, 
and relates to the Monday after Whit-week, when em- 
ployment is usually at a low level owing to exten- 
sions of holidays. As regards comparison with a year 
ago, the estimated number of insured persons in employ- 
ment on May 18, 1931, was 9,516,000, but this figure 
related to the Monday before Whit-week, when employ- 
ment is usually at a relatively high level, and is not 
properly comparable with the figure for May 23, 1932. 
The falling-off in employment was largely due to an 
increase in the numbers temporarily stopped, mainly 
owing to extensions of holiday stoppages in the textile 
and boot and shoe industries. There was also an 
increase in the numbers temporarily stopped in general 
engineering, iron and steel, motor vehicle, cycle, and 
metal goods manufacture, and the pottery industry. 
In addition, the flooding of certain districts in the 
Midlands and North-Eastern areas had an adverse 
effect on employment. On the other hand, there was 
a further slight improvement in the building and dis- 
tributive trades. 


At May 23, 1932, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 2,001,127 wholly unemployed, 630,664 
temporarily stopped, and 109,515 normally in casual 
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| pointed out, even if that sum were wholly devoted to 


the relief of unemployed persons, it would only be 
sufficient to pay an allowance of 10 dinars a day to 
about 25,000 persons for four months in the year. 
The number of unemployed persons in Yugoslavia is 
at present much higher than that. The average 
duration of unemployment also exceeds the period 
referred to, and a daily allowance of 10 dinars is 
obviously quite inadequate. The memorandum, there- 
fore, concludes that the introduction of a system of 
unemployment insurance, with contributions from the 
State, the provinces, and the local authorities, is the 
only possible measure of effective relief for unemployed 
persons. 


The newspaper Lavora Fascista proposes that in 
any reform of the unemployment insurance provisions 
in the Italian Labour Charter, attention should be 
paid to the inadequacy of the benefit, which amount to 
only 1-25, 2-50, or 3-75 lire a day, according to the 
wage group to which the insured persons belong. 
Attention is drawn to the length of the waiting period, 
which is not less than eight days. The benefit, it is 
stated, is much below the requirements of unemployed 
persons in respect of food alone. It corresponds, in 
fact, to an average of 3-44 lire a day, which is less than 
one-quarter of the average wage of an insured worker. 
Attention is also directed to the facts that in the budget 
of the National Social Insurance Fund, there was a 
surplus under the heading of unemployment insurance 
of about 823,000,000 lire at the end of 1930, and that 
the benefits paid during the first ten years of insurance 
represented only 44-4 per cent. of the contributions 
received. Finally, in order to reduce the cost of the 
administration of the unemployment insurance fund, 
the newspaper proposes that the employers’ and workers’ 
organisations and the employment exchanges should 
be entrusted with the supervision of persons drawing 
benefit. 





employment, making a total of 2,741,306. As compared 
with April 25, 1932, there was a reduction of 30,761 in | 
the number wholly unemployed, but an increase of | 
114,101 in those temporarily stopped, the net increase | 
in the total (including casuals) being 89,125. The total 

was 111,335 more than on June 1, 1931. The latter | 
date has been taken as the most nearly comparable | 
for this purpose, since no figures were obtained for 

May 25, 1931 (Whit-Monday). The total on May 23, | 
1932, comprised 2,190,478 men, 69,587 boys, 430,828 
women, and 50,413 girls. Comparison with the figures 
for a year ago is affected as a result of legislative and 
administrative changes. The figures, however, include 
all persons registered as unemployed, whether in receipt 
of benefit or transitional payments or not, including 
those who continued to register, as they were entitled to 
do, after disallowance of benefit or transitional pay- 
ments. 


Of the persons on the registers at May 23, about 
51 per cent. were applying for insurance benefit and 
about 38 per cent. for transitional payments, while 
about 11 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 58 per cent. of the total of 2,455,843 | 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, 
and in the case of about 70 per cent. it had lasted less | 


than six months; about 15 per cent. of the total had | 


been on the register for 12 months or more. 


A communication received by the International 
Labour Office at Geneva states that the Japanese 
Government has adopted a five years’ public works 
plan for the relief of the unemployed. The scheme is 
intended not only for the relief of actual unemployment, 
but also for such a development of industry and trade 
will prevent unemployment in the future. It 
provides for the improvement of roads, the construction 
of harbours, and the carrying out of flood-control 
undertakings. As the result of negotiations between 
the Department of the Interior and the Department of 
Finance, it is agreed that the estimated expenditure 
for the entire period will be 365,290,000 yen, of which 
55,340,000 yen will be allocated for the first year. 
The funds are to be obtained by issuing loans. The 
number of unemployed reached 485,886 in January, 
1932, the highest figure reported since unemployment 
statistics were inaugurated in September, 1929. This 
number represents 6-94 per cent. of the persons covered 
by the statistics. 


as 


An Industrial Peace Committee has been set up by 
the Japanese National Federation of Industrial Associa- 
tions. It is divided into three groups. The first 
group is to study policies aiming at the stability of 
industrial relations, The items set down for discussion 
include the fundamental policy of labour administra- 
tion (the principle of freedom of contract, &c.); 
machinery of labour administration (direct control, 
the functional system, &c.); policies toward trade 


}unions (desirability or undesirability of recognising 


Between April 25 and May 23, the number of unem- 
ployed persons on the register declined by 2,340 in the 
London area, by 4,931 in the southern area, and by 
3.542 in Wales. 
South-Western ares, 9,500 in the Midlands, 26,106 in 
the North-Eastern area, 59,559 in the North-Western 
area, and 3,069 in Scotland. 


A memorandum, urging the introduction of a system 
of unemployment insurance, has been addressed to the 
Yugoslav Government by the Federation of Trade 
Unions and the National Secretariat of Chambers of 
Commerce. A summary of this appears in the weekly 
organ of the Internatio: al Labour Office, and states 
that during the past ten years the trade unions have 
expended over 40,000,000 dinars in unemployment 
relief, and, as unemployment continues to increase, 
their resources are now no longer sufficient to meet the 
most urgent requirements. The sums, which 
disposal to meet the cost of placing workers in employ 
ment and assisting unemployed persons, has amounted 
to about 12,000,000 dinars a year. An amendment 
to the Finance Act, which was recently promulgated, 
and increases employtrs’ and workers’ contributions 
to employment exchanges from 3 per cent. to 6 per cent. 
of the basic wage, raises the financial resources of the 
exchanges to 24,000,000 dinars a year. 


There were increases of 1,654 in the | 


trade unions, the type of trade unions to be recognised, 
&c.); machinery for promoting understanding between 
employers and workers (factory councils, &c.) ; 
attitude toward labour disputes (legal regulation of 


industrial disputes, &c.) ; collective agreements 
(merits and demerits of collective agreements under 
present conditions, &c.) 


| The second group is to examine the question of the 


stability of labour, the points set down for its investiga- 
| tion including the position of workers (unemployed 

ersons, surplus labour, &c.); wages (wage rates, 
| promotion, allowances, &c.); working hours (working 
| and rest hours per day, rest days per month, &c.); and 
| welfare provisions. 
| the stability of industry, including such questions as 


improving the economic or industrial system in general. 


the | 
employment exchanges have hitherto had at their | 


At a meeting of the League of Nations Union in| 
London on Saturday last, Mr. Ernest Bevin, who} 
presided, was asked by a woman delegate why the} 
transport workers should not give a lead in the move- | 
| ment to abolish war by refusing to handle munitions. | 


Mr. Bevin, replying, said: ‘‘ I am going to be brutally 
|frank. It is no use living in a fool’s paradise. Why 


But, it is|should IT ask my men, the dockers and the transport | 





The third group is to report on| 


promotion of efficiency, reduction of cost of production, | 


| social policies for removing industrial unrest, and | . ; 
| 100 workers have been employed in Palestine. 


workers, who, after all, are only one section of the 
workers, to take a responsibility which the nation 
itself should face ? I am not going to ask them to do it. 
It is unfair and it cannot be done. I am as much 
opposed as anybody to war, and I am as keenly in 
favour of disarmament as anybody, but you have got 
to be practical. If the engineers and the shipyard 
workers manufacture munitions and build warships. 
why should the transport workers bear the brunt of 
what would probably be an unsuccessful fight? | 
hope the Disarmament Conference will have results and 
that the efforts of the League of Nations to abolish 
war and substitute international arbitration will be a 
success, but why should you ask the Transport Workers 
Union to bear the brunt of the whole issue ? ” 


The ballot of the members of the trade unions 
affiliated to the Northern Counties Textile Trades 
Federation has had a confusing, though not altogether 
unexpected, result. The ballot paper contained twv 
questions. The first was: “‘ Are you in favour of with 
drawing your labour on June 11 against the decisions 
of employers to end all existing hours and wages agre« 
ments ? For or against.” The second was: “ Are you 
in favour of the officials negotiating with the employers : 
For or against.” On the first, 88,603 voted for with 
drawal and 24,493 against, and on the second, 63,279 
voted for negotiations and 29,967 against. In view of 
these seemingly contradictory figures, the central 
board of the Federation decided to refer the matter to 
the executives of the various affiliated associations and 
to meet again in Manchester on Monday to consider 
their views. 


The General Council of the Trades Union Congress 
has circulated to affiliated organisations a report 
prepared by its workmen’s compensation and factories 
committee on the subject of welfare schemes. In 
the view of the committee schemes for co-operation 
and thrift have the worst effect on trade union organ- 
isation, “as it is just this matter of financial security 
which is bound by its nature to be the greatest ideal 
of the workers.” ‘It is obvious,” the report proceeds, 
“that the more financial interest the workers are 
induced to have in the firm, the greater will be their 
reluctance to endanger in any way the firm’s profit 
making activities. Schemes of profit-sharing and co- 
partnership tend to keep the worker tied for ever to 
the same firm. The workers in these schemes gain an 
illusory share of control plus a small percentage above 
earnings. They lose in that there would be great 
pressure to avoid strikes, and to speed up production, 
from the surplus of which the company really gets 
the lion’s share, and the ultimate effect on the worker 
is to impair labour solidarity. Sometimes eligibility 
to join a group insurance scheme is confined to non- 
unionists, which ruins the future chances of unionists 
in the firm to make new members and puts the unionists 
themselves in a disadvantageous position.” 


Representatives of the London Underground Group 
and representatives of the craft unions (including 
the power-house men) again discussed the proposals 
to reduce wages at a meeting in London on Tuesday. 
Conferences on the subject have now taken place 
between the Group and all the organisations affected, 
and the unions are, it is understood, examining the 
situation in the light of the further information supplied 
to them. At the meeting on Monday with representa- 


| tives of the three railwaymen’s unions, Lord Ashfield, 


who presided, pointed out that the accentuated fall 


|in receipts in the last quarter of last year had been 


continued all this year. The aggregate decrease in 
the income of the common fund companies last year 
was 310,0001., of which 100,0001. was sustained in the 
final three months. In the first five months of this 
year the aggregate decline in the common fund com- 
panies’ receipts was 197,900]. The position of the 
companies was, in fact, worse. 


According to a statement made by a director of the 
Pipe Line Company to a representative of Falastin, the 
construction of the Palestine and Transjordan section 
of the oil-pipe line from Iraq to the Mediterranean 
will employ from 2,000 to 3,000 workers in Palestine 
and 5,000 in Transjordan. Up till the present, — 

Mi 
director denied a rumour that the company was dis- 
criminating between various sections of the population. 
He had already met a number of members of various 
Arab organisations and come to an understanding with 
them. The workers’ wages were from 10 piastres 
to 12 piastres a day. Skilled artisans would receive 
more, according to their proficiency. The Emir of 
Transjordania had made it a condition that no Jewish 
workers should be engaged on the Transjordan 
territory. 
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PRODUCTION OF COPPER SHEETS | ° ‘* & ’bus bar running along the front of the vat ; 


jleads from the positive pole of the generator are 
BY ELECTRO-DEPOSITION. | connected to this ’bus bar. 


ALTHOUGH one of the earliest metals known to man,| When commencing operations, the coppered steel 
the production of pure metallic copper from its ores | drum is lifted out from the vat and coated with a 
is not in any sense a simple matter ; in fact, it involves | special preparation to prevent the deposit from sticking 
a long and intricate series of operations. Briefly, the | to the surface. This procedure is not repeated every 
crude copper ore is crushed, concentrated and, where | time, it being only necessary to coat the drum at 
necessary, roasted. It is then smelted either in a/ relatively long intervals. The drum is placed in 
blast-furnace or in a reverberatory furnace. The | position on its bearings and the generator and motor 
resultant product is copper matte, which usually | started up. The deposition of copper begins almost 
consists of a mixture of copper and iron sulphides, | immediately and, as the result of an optimum speed of 
and contains from 35 per cent. to 50 per cent. of copper. | rotation and current density, a remarkably smooth 
This material is then “ Bessemerised ” in a converter, | and even deposit of copper is obtained on the drum. 
similar in construction and principle, to that employed | The rotation keeps the electrolyte well stirred, and has 
in the Bessemer steel process. The crude copper | the effect of brushing away air bubbles from the surface 
produced is termed “ blister’? copper, and this is|of the cathode and of rubbing down each particle of 
further refined in a reverberatory furnace and cast | copper as it is deposited. Moreover, it ensures the 
into flat anode plates, of suitable size and shape, | uniformity of thickness of the copper deposit. 
from which pure cathode copper is produced by} The particular cathode drum illustrated has a width 
electrolysis. Finally, the cathode plates are remelted | of 2 ft. and a circumference of 6 ft. A deposit of 
in a reverberatory furnace and cast into ingots, slabs | 0-002 in. was formed, in our presence, in rather less 
and wire bars. The production of high-grade sheets, | than half an hour, utilising a current of 200 amperes 
tubes, and wire from this finally purified material! per square foot, the voltage being very low. Any 
involves a considerable number of rolling or drawing | desired thickness of sheet can be obtained, it being 
operations, combined with annealing and pickling, all | only a question of time and, to some extent, current 
of which take up a good deal of time. Any process | density. The energy consumed, we were informed, 
therefore, which has as its object the shortening of the | works out at about 1,000 kw.-hr. per ton of deposited 
time required to produce finished products of high- | metal, this figure including the power used in driving 
grade electrolytic copper is well worthy of attention. | the shafting. It should be mentioned that the drum 
Such a process was described in our columns on page 158 | has across its surface a lateral insulating strip, or, 
of vol. Ixxxvi (1908) and has recently again been brought | alternatively a groove, about y in. wide. At the 
to our notice by the originator, Mr. Sherard Cowper- | end of the operation the drum is lifted out of the vat, 





Coles. In this, the finished sheets or tubes are deposited | placed on an exterior pair of bearings standing over 














CoprerR DEPOSITION INSTALLATION. Fie. 2. 


direct by electrolysis on rotating cathodes, from crude | a tank and washed down with water. A screw driver is | 
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external rollers, shown in Fig. 1, is called into play. 
The system comprises six floating rollers and, as 


| will be clear from Fig. 1, it is worked by means of 


a belt, through levers and gearing, from the main 
shafting. The rollers pass slowly from left to right 
across the whole width of the drum; they are then 
automatically raised and returned to the farther end 
of the drum when they are again lowered on to the 
deposit and the cycle of operations recommenced. 


| Hard, tough sheets are produced in this manner, which, 


it is claimed, can be used for spring contacts, in place 
of phosphor-bronze, with the added advantage of the 
high electrical conductivity of the pure copper. 

Tubes are manufactured in a manner similar to 
sheets by depositing the copper on a series of mandrels 
which rotate within the vat. Wire is made by first 
depositing, on a mandrel, a copper coating of the 
requisite thickness. Upon the surface of the deposit 
is then cut a shallow helical groove having a “ vee” 
section. Upon being pulled at one end, the helix 
“unwinds” itself and a long “ wire,” more or less 
square in section is obtained. This is drawn through 
dies to the required diameter. Wire made in this 
manner, it is stated, has given a maximum stress 
value of 30 tons per square inch, and an electrical 
conductivity of over 101 per cent. Thin pure-copper 
ribbon is produced in a very similar manner. An 
interesting recent application of the process is in 
connection with the production of bi-metallic articles 
showing great commercial] possibilities. For example, 
copper tubes having an inner lining of nickel have 
been turned out, in which the adhesion of the metals 
is so good that subsequent drawing not only leaves 
them in situ, but causes the relative thickness of the 
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two metals to be retained. Copper sheet, faced with 


Bessemerised copper, thus eliminating not only much | 
of the laborious and costly work of refining, but also | 
the subsequent rolling and drawing operations. The | 
process is the result of some thirty years’ work, and | 
many of the difficulties which existed in 1908 have 
been satisfactorily solved. It has now been perfected, 
and the apparatus employed very much simplified. 

The pure copper sheet is deposited from crude copper 
in one operation on a drum rotating in a vat. We were 
given the opportunity of seeing the process in opera- 
tion in the workshops of Mr. Cowper-Coles, at 11, 
Thames-street, Sunbury-on-Thames. A general view 
of the vat is shown in Fig. 1, annexed ; it comprises 
a rectangular lead-lined wooden box containing an 
electrolyte, consisting mainly of an aqueous solution 
of copper sulphate acidulated with sulphuric acid. 
The rotating cathode is built up of welded mild-steel 
sheets, subsequently ground true, and, upon its surface, 
is deposited a preliminary coating of copper by the 
method we are about to describe. The drum is rotated 
by means of a belt from shafting driven by an electric 
motor. Plain brass bearings are employed for the 
shaft of the drum, and the outer extremity of one of | 
these carries the terminal for connection to the negative 
pole of the motor generator. The speed of rotation 
of the drum is relatively slow, and the slight amount 
of lubricant present in the bearings does not appear to 
interfere with the passage of the current through to 
the drum. The anode is in the form of a semi- 
cylindrical cradle surrounding the lower or submerged 
half of the drum, the crude copper being rough-cast 
into the particular shape required. On occasion, 
however, flat ingots of crude copper have been laid on 
the cradle and equally good results obtained. As | 
will be seen in the illustration, two conductors are | 
bolted on to the cradle, and these, in turn, are bolted 


| contact with the drum, presents a highly satisfactory 
| smooth 


inserted under the copper, where the continuity of the | tin of any desired thickness can also be produced. 
deposit is interrupted by the insulating strip or groove, By way of conclusion, it may be of interest to set 
and, after a little levering the copper comes away | out some of the advantages claimed for the Cowper- 
and is peeled off as a sheet measuring 6 ft. by 2 ft.|Coles process. As has been indicated above the 
There are no signs of adherence to the drum and the | process is rapid, high quality material being produced 
inner surface of the sheet, i.e., that which was in| in a very short time and, obviously, at relatively low 
cost. Comparatively small units, for example, a plant 
producing 5 tons of deposited material per week, can 
be worked economically and efficiently, and further 
it has not the mirror finish of the inner surface. The | units can be quickly added to increase the output. 
longitudinal edges of the sheet are straight and reg-| Any, or all, of these units can be shut down and 
ular and require little trimming; this is due to the | restarted at short notice without the serious loss which 
presence of a baffle which effectively prevents lateral |occurs when a furnace plant, for instance, is stopped 
growths of nodules or “trees” of copper. So close | and subsequently put into commission again. No 
is the resemblance between the deposited copper | highly skilled labour is required; the process is clean 
and high-quality rolled material that it is difficult | and is one of precision, and, as our description indicates, 
to believe that electrolysis alone has produced the | the plant required should not be costly. Thin sheets, 
sheet. The metal, we were informed, contains no/| tubes and fine wires can be made costing only a very 
oxygen, antimony, bismuth, or other harmful ingredient | little more than the heavier gauges. In the case of 
and chemical analysis shows the purity to be of the|the ordinary methods of rolling and drawing, the 
order of 99-99 per cent. | extra cost of making thin gauges and fine wire increases 
A microphotograph of a section through a deposited | at a rapid rate as the gauge decreases. As an example 
sheet is reproduced in Fig. 2, on this page. The left | of the saving effected, we were informed that copper 
of the microphotograph shows the structure of the | sheets of the thinner gauges can be made at a cost 
inner or mirror-like surface of the sheet, i.e., that | of about 12/. per ton above the cost of the crude metal. 
which was in contact with the rotating drum. It’ will Other advantages of the process are that it can be 
be seen that apparently small equiaxed crystals are | applied to certain copper ores and that matters can be 
deposited first and that, upon these, a needle-like so arranged that off-peak loads are utilised. 
structure is gradually built up. That the deposited = : 
material is malleable is evidenced by the fact that sheets 
made by the new process and about 4-in. thick have been 


even, and bright appearance. The outer 
surface of the sheet is also smooth and even, although 


Import TRADE oF DeNnMARK.—A confidential report 
containing an analysis of the Danish import trade, 
old- , ; 5.in. i rm r | prepared by the Commercial Secretary to H.M. Legation 
cold rolled down to Md oes - ween: thickness without | at Copenhagen, has recently been issued by the Depart- 
intermediate annealings. Normally, as we have| +" of Overseas Trade. United Kingdom om 
already stated, the copper is deposited simply by | desirous of obtaining a copy of the report should apply 
rotating the cathode drum in the electrolyte. When,|to the Department, at 35, Old Queen-street, London, 
however, extra-hard sheet is required the system of | S.W.1, quoting reference No. C.X. 3,882. 
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THE CERAMIC SOCIETY. 


Rerracrory MATERIALS SEcTION. 

Tue Spring Meeting of the Refractory Materials 
Section of the Ceramic Society was held at Folkestone, 
May 3 to 5. Members assembled under the chairman- 
ship of Colonel Alan Stein, M.C., the new president 
of the Society 





Tae Sovrine or Deap-BurRNED MAGNESITE. 


The first paper presented was by Dr. J. H. Chesters 
and Dr. W. Weyl, under the above title. 

The paper stated that magnesite was ground and 
water added, the brick batch being then left to stand 
until it acquired a suitable plasticity, which might 
take from one to ten, or even fifteen days. The drying 
of the bricks was done in heated rooms, or in tunnel 
driers. There was commonly a loss of 5 per cent. to 
10 per cent. of the output through cracks formed in 
drying. The reactions which occurred during the 
so-called “ souring ” period (when the ground magnesite 
had been moistened and left to stand) and during the 
drying of the bricks, had been investigated by labora- 
tory experiments. The results, with evidence from 
large-scale practice, suggested that cracking of bricks 
in the drier was associated with excessive hydration, 
produced by the use of too wet a batch, excess of fine 
grain material, or too high a temperature in the drier. 
A method was described by which the amount of free 
and combined water, and the amount of carbon dioxide, 
in a sample of soured magnesite could be determined 
by heating in vacuo and measuring the gas evolution. 


The water vapour was subsequently absorbed by 
means of phosphorus pentoxide, and the amount of 
carbon dioxide present found by difference. The 


shape of the decomposition curve—representing the 
relation between temperature and gas evolution— 
showed, on comparison with corresponding curves for 
magnesium hydrate, carbonate, and basic carbonate, 
the way in which the water and carbon dioxide were 
combined. Experiments with pure dead-burned 
magnesia showed that the hydration velocity during 
the first day was much greater than that during 
subsequent days, apparently due to the hydration of 
the very fine grains. Other experiments showed that 
the hydration velocity increased rapidly with decreasing 
grain size. Tests made with an Austrian dead-burned 
magnesite showed similar results, the main reaction 
being the formation of magnesium hydrate, which, 
in the presence of air, was partially converted into 
basic carbonate. 

When a small sample of soured 
heated in vacuo with a temperature rise of 20 deg. C. 
per minute, the main unstable constituent magnesium 
hydrate was found to decompose over the temperature 
range 300 deg. C. to 400 deg. C. The small amount 
of decomposition occurring below 300 deg. C. appeared 
to be due to basic carbonate and absorbed water. An 
industrial brick batch found to 
2 per cent. magnesium hydrate and practically no 
carbon dioxide. The hydration velocity found 
to be very sensitive to temperature variations, being 
11 times as fast at 60 deg. C ISdeg. C. It was 
recommended that new supplies of magnesite should 
be tested for hydration velocity, so that the time 
required to give a fixed amount of hydration in the 
batch might be calculated. Where tunnel driers were 
used, periodical sampling should be made to ensure 
that bricks did not arrive in the hot zone while still 
containing appreciable amounts of free water 


magnesite 


was contain about 


was 


as at 


LININGS 
Rees, B.Se., F.1.C., 
It dealt 


BLast-FURNACE 


The second paper was by W. J 


and was entitled * Blast-Furnace Linings.” 
with results of investigations made during twelve 
vears in the Department of Refractory Materials, 


Sheffield University, on the durability of blast-furnace 
linings. The investigations suggested that the main 
factors tending to reduce lining life were the following, 
in order of importance : 

(1) Direct corrosion of brickwork in the hotter parts 
of the furnace by slags normally present. No definite 
had traced slag viscosity 
and brick corrosion, and no connection between lining 
wear and the use of high calcium or dolomitic lime- 
stones as flux Penetra*ion of slag between bricks had 
often been noticed in the lower parts of the stack. 

(2) Corrosion, and sometimes disintegration, of 
bricks from absorption of alkali salts. Corrosion 
resulted from alkali absorption in the melting zone 
and lower part of the stack, whereas in the upper parts 
of the furnace, alkali absorption tended to disintegrate 
the bricks and lessened their resistance to mechanical 
shock from the descending charge. At times, crystals 
of alkali chloride and sulphate—mainly of sodium 
had grown in the bricks and joints in the upper parts 
of the stack, causing severe disruption of the bricks. 


correlation been bet ween 


Deposition of iron chlorides in the brickwork was less 
destructive than alkalies. 

(3) Wear due to mechanical weakness of the bricks 
had been particularly noticed in the stack. 


| 
| 


| but in one or two cases, bricks which gave a rather 
was | 


| destruction. 
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(4) Disintegration of brickwork from carbon 
deposition seemed to be an infrequent cause of lining 
Deposition of carbon round ferruginous 
segregations in the bricks had been generally noticed, 
and some connection between the efficiency of burning 
and deposition of carbon had also been noted. Bricks 
which showed evidence of defective burning (as black 


or brown coring), were noticed to be more susceptible 


to carbon deposition and disintegration. 

(5) Occasionally wear due to unsatisfactory jointing 
cements used in rather thick joints, and which had 
contracted and left openings, had been noted. Carbon 


deposition in joints was frequent, and might be more | 


serious than carbon deposition in the bricks. Excessive 


carbon deposition in joints had been traced to the | 


presence of metallic iron (presumably from grinding 
plant) in the jointing cement. As much as 5 per cent. 
metallic iron had been extracted from jointing cement. 

Results of tests indicated that aluminous bricks | 
(with 37 per cent. alumina) were more resistant both | 
to corrosion by slag and to corrosion by absorbed | 
alkalies than siliceous bricks, though high-silica bricks | 
(with 95 per cent. silica) were almost as resistant as 
aluminous bricks. Observations on many linings | 
indicated the necessity of distinguishing between | 
porosity (percentage of open or connected pores) and 
permeability. Permeability tests made at normal | 
temperature under varying pressures indicated the 
importance of pore size, and this led to the advocacy | 
of small lumps which could be thoroughly burned and | 
which, having low permeability, had also a low after- | 
contraction. Perfection of shape, permitting very 
thin joints, promoted durability. Bricks of high 
refractory value were desirable for the hotter portions | 
of the furnace, but it had not always been found that | 
the bricks of highest refractoriness had been most 
durable, owing to deficient mechanical strength and | 
comparatively high permeability to slag and vapour. | 
Some highly aluminous materials had proved less 
resistant to corrosion by the slag than moderately 
aluminous materials. The presence in the brick of a 
sufficient amount of fluxing impurities to promote 
incipient vitrification at normal kiln temperatures 
(1,300 deg. C. to 1,400 deg. C.)—thus tending to 
mechanical strength and low permeability—-was con- 
ducive to durability, especially in the stack and the 
upper parts of the bosh. 

In attempting to correlate the “‘ refractoriness under 
load’ of bricks and their durability in various parts 
of the furnace, no very definite connection was found, 


low under-load test had been less durable than bricks 
of the same type, which gave a higher under-load value 
becanse they were better made. For the upper parts 
of the furnace, the mechanical strength, as measured 
by a cold crushing test, seemed to give more valuable 
indications than the test of “ refractoriness under 
load.” Spalling tests on blast-furnace bricks had so | 
far not given information of much practical utility. 
With most of the bricks examined, the spalling test by 
immersing the hot end of brick in cold water proved 
too severe, and more useful results were obtained by 
placing the hot end of the brick on a heavy cold iron 
plate and chilling it with a cold air blast. Ferruginous 
segregations in bricks promoted dissociation of carbon 
monoxide (with deposition of carbon), especially between 
300 deg. C. and 500 deg. C. It has been noted, as a 
rough generalisation, that bricks with no more than 
2-5 per cent. iron oxide and free from iron segregations, 
were preferred by blast-furnace managers, their prefer- 
ence being based definitely on the behaviour of bricks 
in service in various furnaces. The following sugges- 
tions to blast-furnace managers appeared to have | 
proved of value 

(1) Resistance to slag attack was promoted by the 
use of well-burned bricks of good shape, low perme- 
ability, and good volume stability at high tempera- 
tures, made from aluminous clays with refractoriness 
not cone 30. The cement used should be 
finely ground, but contain a high proportion of grog, 
to avoid contraction on firing. 

(2) Resistance to penetration and corrosion or 
disintegration by alkalies was promoted by the use of 
well-burned aluminous bricks of low permeability. 
Close jointing was especially important. 

(3) Resistance to carbon deposition was promoted 
by the use of bricks of low permeability, well-burned 
and free from ferruginous segregations. Iron oxide 
content not above 2-5 per cent. seems desirable, but 
the condition of the iron seemed within limits, more 
important than proportion. The use of jointing 
cement free from metallic iron inclusions was desirable. 

(4) Resistance to mechanical wear was promoted by 
using bricks with a high cold crushing strength. Close 
texture and incipient vitrification seemed to promote | 
resistance to mechanical shock and abrasion at the | 
temperatures of the upper parts of the blast furnace. 





below 


| temperature of 650 deg. C. 


| the 


the Behaviour of Refractory Materials in Continuous 
Vertical Retorts.” It stated that the systematic study 
of the condition of retorts after their effective life 
formed a source of valuable data, including information 
concerning the internal dimensions of the retort at 
all levels, the condition of the retort brickwork at all 
levels, the condition of the combustion chambers, and 
any other peculiar features. Samples of materials 
from the various zones should be taken for laboratory 
jexamination. The history of the working of the 
setting, the nature of the coal used, the general and 
| particular carbonising conditions, &c., should be kept 
jin mind. The aim should be an attempt to assess the 
| chief factors causing decreased durability. 

The primary object of the paper was to indicate the 
| nature of the phenomena influencing the durability of 
refractories in vertical retorts, more especially when 
silica materials were used. In any well-burned lime- 
bonded silica product—termed the “ straight”’ silica 
product—there might be present the three crystalline 
forms of silica (quartz, cristobalite, and tridymite) 
with 5 per cent. to 12 per cent. of a glassy matrix 
(consisting essentially of lime, alumina, and silica). 
A highly siliceous clay-bonded product (with over 92 
per cent. silica) contained quartz, some cristobalite, and 
an elastic clayey matrix (essentially alumina and silica). 
During the preliminary heating of the setting and 
subsequent usage, three points had to be considered. 
They were, (1) the normal reversible expansion of the 
setting ; (2) those reversible expansions occurring at 
certain definite low temperatures, due to changes in 
the cristobalite, tridymite and quartz; and (3) an 
irreversible expansion due to constitutional alterations 
of residual quartz to cristobalite and tridymite at high 
temperatures. The normal reversible expansion (1) 
presented no practical difficulty in itself. The other 
reversible expansions (2), known as inversions, were 
associated with appreciable volume changes. These 
inversions comprised (i) a change in quartz at 575 deg. 
C., involving an expansion of 1-3 per cent. of original 
volume ; (ii) a change in cristobalite at 225 deg. C. 
involving an expansion of 3 per cent. of original volume ; 
(iii) a change in tridymite at 117 deg. C., and another 
at 163 deg. C., involving expansion of 0-4 per cent. 
and under 0-5 per cent., respectively, with reversals of 
these changes of volume when the temperature fell. 
Since these volume changes took place rapidly, they 
could readily introduce strains into the refractory 
structure, with weakening effect and sometimes cause 
disintegration. The initial heating of a setting should 
therefore be conducted with extreme caution until a 
or 700 deg. C. was reached. 
With the siliceous product there was less liability to 
damage by spalling, owing to the lower cristobalite 
content. 

As a start for the initial heating low fires 
usually kindled in the producers, and the warm gases 
passed through the flues and combustion chambers of 
setting. By means of these fires temperatures 
up to about 400 deg. C. could be obtained in the flues 
and combustion chambers. This method, capable of 
fair control by means of a suitable thermometer or a 





were 


base-metal thermocouple placed at the base of the 
producer-gas flue, would adequately dry out the 
setting and overcome the difficulties of the low 


temperature changes satisfactorily. A slow rise of 
temperature was necessary in order to soak the setting. 
When the fires ceased to produce the required rise of 
temperature it was necessary to proceed with gaseous 
firing. On starting this procedure the temperature 
rose quickly, so that the quartz transition temperature 
was generally passed quickly. The expansion asso 
ciated with this change, though small, was quite 
appreciable. Hence, if the refractory material of 
construction contained quartz in any quantity, very 
careful control of the first stages of firing 
was essential. In the actual heating of a setting, 4s 
long as 15 to 18 days might be required to reach 
120 deg. C. and drive off the water. To reach 400 deg. C. 
might take from 25 to 30 days. A “straight” silica 
setting expanded 0-8 per cent. linear, i.e., about 65 per 
cent. of its total expansion, or 2 in. to 2-5 in. vertically 
when 400 deg. C was reached. A siliceous product ex 
panded about 0-2 per cent. to0-25 per cent. of its total 
expansion—or about 0-6 in. vertically for the same 
temperature increase. Some experience was required 
for deciding the amount and position of the expansion 
spaces. The modified refractoriness under load test 
with loads between 4 Ib. and 10 Ib. per square inch 
on the materials of construction gave very helpful 
expansion data. For instance, by means of this test, 
a “straight” silica brick showed an expansion of 1-1 per 
cent. to 1-3 per cent. when the temperature was raised 
to 1,300 deg. C. This corresponded to an expansion 
of about 3 in. to 3-5 in. on a retort about 23 ft. high. 
Expansion spaces should be left as spaces. A com- 
bustible filling was unsuitable because this material 


gaseous 


| did not burn out until the major expansions had taken 


REFRACTORY MATERIALS IN VERTICAL ReETorts. 
The third paper presented was by A. T. Green, | 
F.Inst.P., A.I.C., and was entitled “ Observations on 





place. 
“ Growth ” of silica materials was due to the trans- 
formation of any residual quartz in the material to the 
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low specific gravity forms, which occurred at tempera- 
tures over 1,200 deg. C. (carbonizing temperatures). 
With silica bricks containing over 30 per cent. residual 
quartz, and having a specific gravity of 2-42 or more, 
the result of this transformation was a conspicuous 
inerease in volume, the expansion (occurring during 
the working of the retort) being sufficient to cause 
cracking of the structure, since no relief of the strains 
was possible with the iron work in position. 

In the case of a “ straight” silica product a material 
with a very high percentage of tridymite seemed most 
desirable, as the tendency to spalling at low tempera- 
tures was comparatively small and the “ growth” of 
the material in practice was negligible, but such a 
material was difficult to obtain commercially. The 
specific gravity of a “ straight” silica brick for carbon- 
ization duties should not exceed 2-36. With siliceous 
products these considerations were not so important, 
since under conditions of industrial usage they did not 
tend to “grow” to the same extent, but matured to a 
hard vitrified material. 

The cooling of retorts intended to be put in operation 
again should be conducted with care, as long vertical 
cracks might appear if the cooling was too rapid. Very 
appreciable contractions took place below 250 deg. C. 

Internal Contour of the Retort after Operation.— 
Each retort should be examined, and the position in 
the setting of the most affected retorts noted, for 
trouble often associated itself in particular retorts in 
each bed of the setting. Thus proximity to the pro- 
ducer might give rise to effects which might be connected 
with higher temperatures of working and increased 
throughput of the retorts on the producer side, or with 
some other factor incidental to the position of the 
retort in the bed. 

With certain types of retorts it was advisable to 
measure the minor axis at all zones from top to bottom, 
taking a number of readings of the major axis at various 
positions. On plotting the data, with the curve of the 
original alignment, various features of importance 
might be indicated. The coking of the coal in its early 
stages might exert considerable pressure on the walls 
of the retort in the upper zones, and tend to bulge these 
walls, notably where certain Durham coals were used. 
Flaking of the retorts about 10 ft. to 12 ft. from the 
top might increase the minor axis measurement, whilst 
the lower zones of the retort might show either increase 
or decrease in this measurement according to the 
nature of the slag and its effect on the brickwork (by 
running down or adhering). 

Influence of Slags and Slag-forming Substances.— 
This question was treated at some length, including a 
detailed account of the examination of a retort which 
had a short life under very unusual conditions. Data 
were tabulated, and the deductions drawn from them 
were expressed in several paragraphs. A _ similar 
detailed account was given of six retorts from four gas 
works in different parts of the country, which retorts had 
given good service under more normal conditions. 

Summing up, it appeared that slag actions would 
take place in all vertical retorts, the extent depending on 
(1) the nature of the inorganic constituents of the coal, 
(2) the design of the retort, (3) manipulation of the 
retorts, particularly as to temperature of working and 
the extent of steaming. The slagging action might be 
very injurious in causing (1) erosion, that is, the 
rubbing away of the slagged surface by the charge, 
(2) failure of the brickwork through acute slag pene- 
tration, (3) “ sticking” of the charge. ll three types 
of trouble were often encountered in retort working. | 
The ability of the siliceous and the silica products 
to absorb ferruginous slag was a good property, for it 
tended to prevent slag accumulation on the surface, 
which would seriously alter the lines of the retort 
and affect the passage of the charge. 

Flaking and Spalling.—A detailed account was given 
of a study of two flaked portions of a retort made of 

silica firebrick. 

Spalling might be regarded as the failure of a refrac- 
tory to withstand without disrupture those stresses 
induced by temperature fluctuations or thermal shock. 
Flaking might be regarded as a particular type of 
spalling. Close-fitting sections requiring but little 
cement might prevent the liability to spalling at the 
corners. 

The alteration in the nature and constitution of 
the refractory by continued usage had an influence on | 
the spalling tendency. Increased vitrification increased 
this tendency. Interpenetration of dusts and crystal- 
lising substances into the pores, impregnations of slag- 
forming substances weakened the material. In general, 
therefore, it might be asserted that continued usage 
influenced the spalling tendency of the retort lining. 

Joints and Jointing Cements.—Many retort troubles 
were reported to start at the joints. If the joint was 
thick and the cement weak, the latter could be forced 
out of the joint, and the corners of the refractory caused 
to spall. Leakage, and later “‘ holing ” were likely to 
result. Hence the joints should be as thin as possible. 
To obtain such joints the refractory section should be 
true to shape, and the cement should be uniformly fine 








ground and plastic. To obtain and control the required 
texture of a cement was comparatively easy. With 
silica cements, plasticity could be obtained by the 
presence of a naturally associated clay, or the addition of 
an artificially admixed clay, or the addition of a 
plasticiser such as cellulose liquor, glue, &c. The 
presence of clay in excess resulted in a contractile 
cement, which might seriously damage the retort, by 
influencing the positions of the retort sections with 
respect to each other, and also by tending to fuse 
into the refractory material. An artificial plasticiser, 
such as cellulose liquor, burnt out of the cement without 
inducing any tendency to vitrification, probably leaving 
the cement in a somewhat powdery condition. Owing 
to lack of strength, the cement might thus be removed 
from the joints in the very early life of the retort. 
Experience showed both these phenomena to occur. A 
cement should be of composition such that it was 
capable of forming and maintaining the whole retort 
as a monolithic structure without showing contraction 
or interaction with the refractory of construction. In 
the author’s view, a controlled amount of clay—say 
7 per cent. to 10 per cent.—was no disadvantage, 
especially as this clay helped early vitrification without 
inducing undue contraction. If clay was allowed in the 
cement, its adequate mixing was essential, since trouble 
could result from patches containing higher proportions 
of clay. A natural mixture of silica and clay as a basic 
raw material was desirable. No other vitrifying con- 
stituent should be allowed in the cement. 

Conditioning of Hot and Cold Retorts.—As difficulties 
in the working of retorts might arise os the period of 
‘* peak loading,” methods for the hot-patching of retorts 
had been introduced. A study of these methods was 
in progress. 

The composition of hot-patching mixtures had 
received little attention from the aspect of retort 
durability. As it was essential that the cement should 
hold fast to the high-temperature surface immediately, 
substances were often added to increase the vitrification 
properties of the mixture. Sodium silicate was present 
in some cements, and glass in others. Where high 
working temperatures were used, cements containing 
appreciable quantities of fusible constituents could not 
be used without serious risk. For combustion chamber 
temperatures under 1,230 deg. C., such cements might 
not be harmful. In one case the author met with a 
cement to which 6 per cent. of red lead had been added. 
Some mixtures were suspended in water and sprayed 
on to the retort, the retort surface being thus subjected 
to a very sudden cooling, and spalling could easily 
result. The top portions of a retort should not be 
sprayed, as the surface was already in a weakened con- 
dition, due to those actions which produced flaking. 
Certain satisfactory results for the spraying of the 
bottom section, already covered with a slag, had been 
reported. 

All cold retorts should be reconditioned before re- 
starting to work. Pointing and washing the surface 
with a silica cement, free from added fusible ingredients, 
were very valuable operations. 

Conclusion.—The selection of the refractory materials 
of construction in continuous vertical retorts presented 
an important problem. This paper indicated the 
zonal nature of certain troubles. It was feasible to 
suppose that different types of refractories were required 
for the different zones. Whilst not suggesting that 
many types were required, it was reasonable to think 
that a special type could be developed to resist the 
flaking action better than a silica brick. The introduc- 
tion of this new type over some 4 ft. of the retort length 
might cut down flaking to a minimum and reduce the 
necessity for hot-patching of the top zones. If com- 
paratively costly products increased the certainty of 
continued operation by 500 days, they would amply 
repay the extra cost. The zonal nature of vertical 
retort working further suggested that the constitution 
of a cement should vary with the zone of the retort. 
It was along these lines that progress with gasworks 
refractories was likely to be made. 





British STANDARD SPECIFICATIONS FOR COPPER 
Srrir, Bars anD Rops.—Two specifications dealing with 
copper have been issued by the British Standards 
Institution. The first of these, which is designated 
No. 444-1932, is for plain dead-soft copper strip, bars, 
and rods for the windings of electrical machines. The 
second, No. 445-1932, is for copper commutator bars 
for electrical purposes. Both specifications include 
requirements for conductivity and tensile properties, 
whilst, in the case of the commutator bars, Brinell 
hardness tests and Shore Scleroscope tests are given for 
application at the option of the purchaser. The selection 
and preparation of samples for the electrical and mech- 
anical tests is dealt with, and clauses relating to testing 
procedure are included. The specifications do not 
standardise sizes for the bars, rods and strip, but 
tolerances on width and thickness, and in the case of 
commutator bars, of length and angle also, all of which 
apply to the nominal sizes ordered by the purchaser, are 
specified. C opies of the specifications may be obtained 


INHIBITOR SCALE SOLVENT. 


Ever since the wastefulness and danger of scale 
accumulations have been realised, the question of its 
removal has received attention. Mechanical means 
have been found satisfactory for large vessels such as 
Lancashire and similar boilers, in which the surfaces 
are accessible, but there are a number of instances 
where tools cannot be used, e.g., in the boilers and pipes 
of heating systems, motor-car radiators, the water 
jackets of internal-combustion engines, &e. The 
removal of scale from such inaccessible apparatus has 
usually to be effected by a solution which dissolves it, 
but engineers are often chary of employing such a pro- 
cess from fear that not only the scale but the metal on 
which it is deposited will be attacked. Some tests 
made on a solution known as Starit and manufactured 
by Messrs. Starit, Limited, 35 and 36, Rathbone-place, 
London, W.1, support the claim of the firm that the 
solution does not attack either ferrous or non-ferrous 
metals, while successfully dissolving the scale. This 
immunity is due to organic inhibitors, of a complex 
and not yet fully understood nature, which form during 
the process of manufacture of the compound. The 
norma! time for the de-scaling action is about 6 hours, 
but the process may be continued up to 48 hours without 
exhausting the inhibitors. A test carried out at Fara- 
day House was continued for 44 hours in order to deter- 
mine whether there was any corrosive effect on the 
metal concerned. 

The test was made in the water jacket of a 7-h.p. 
Crossley gas engine which was coated internally with a 
layer of scale approximately 1-5 mm. thick. At the end 
of the test period no traces of corrosion could be observed, 
and the scale had all been removed. Ten gallons of 
the compound were used. A test made on the engine 
prior to treatment at a load of 5-5 h.p. showed that the 
temperature of the cooling water was 72 deg. F. after 
a run of 20 minutes. A similar test was carried out 
after treatment when it was found that, to obtain the 
same temperature rise a period of 52 minutes was 
required. On the question of losses due to scale, the 
Berlin Omnibus Company report that a test on a ’bus 
engine showed that the power output was increased 
by 4 per cent. after the cylinder water jackets had been 
cleaned, while road tests showed improved performance 
and a reduction in fuel consumption of 6 per cent. Tests 
made on a variety of materials by Mr. Ivor Lloyd, 
Chip-street, London, 8.W.4, showed that even with a 
concentrated solution for long periods, the Starit solvent 
had no effect on them. These materials comprised 
wrought iron and mild steel, as well as most of the 
common non-ferrous metals and such substances as 
boiler packing, asbestos, rubber and bitumen. On the 
other hand, cast iron lost slightly after 48 hours expo- 
sure to a 100 per cent. solution, this being stated to be 
due to the removal of impurities. Aluminium was 
not attacked after 14 hours exposure to a 5 per cent. 
solution, and only slightly after 15 hours with a 15 per 
cent. solution. Zinc showed some corrosion after 
10 hours with a 10 per cent. solution, and the safety 
limit for this metal is therefore taken at 6 hours with a 
5 per cent. solution. The tests made numbered 900 
in all. Good results are reported from users of heating 
plants. 


VERTICAL SPINDLE UNIVERSAL 
MILLING MACHINE, 


Tue vertical spindle milling machine which is illus- 
trated on the next page, though at first sight it may 
appear to be one of the planer type, is distinguished by 
what we believe to be a new feature in that the table 
is fixed and the columns, with the cross-slide and 
spindle head, are traversed over the work attached to it. 
The makers of the machine, Messrs. Sleeper and Hartley, 
Incorporated, Worcester, Massachusetts, U.S.A., claim 
that, apart from the considerable saving in floor space, 
some 30 per cent., on a moving table machine and 
the additional safety of a fixed table, a greater degree of 
accuracy is obtained, due to the constant pressure of 
the head on the cutter, varying sizes of work causing 
no deflection of the table. Further, five surfaces can 
be machined with one setting of the work. The 
machine, of course, derives its designation of universal 
from this adaptability, edge or face-milling being 
possible at will. Vertical holes, i.e., vertical relative to 
the table surface, can be bored, drilled, or tapped, 
exactly at right angles to the horizontal surface. As the 
spindle may be traversed across the machine as the head 
travels longitudinally, a diagonal cut may be made if the 
work cannot be slewed on the table. The flexibility pro- 
vided by the several movements and the fast speeds 
possible place the production rate in a very high 
category. 

As regards capacity, the maximum work that can 
be accommodated is 14 ft. by 8 ft. The table surface 
is 12 ft. by 5 ft., and the width between the columns 
is 6 ft. 2in. The maximum height of the cutter above 
the table surface is 50 in., and the spindle has a vertical 








from the Publications Department of the Institution, 28, 
Victoria-street, London, 8.W.1, price 28.2d. each, post free. 


travel of 15 in. The floor space occupied is 20 ft. by 
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13 ft., and the total weight is 45,000 lbs. The construc- 
tion of the table with its flanking girders carrying the 
columns, will be clear from the figure. The box section 
with internal ribs is adopted. Both girders are pro- 
vided with two flat ways on top and two at the sides, 
while further surfaces are provided underneath to 
prevent possible lifting. The column feet are furnished 
with adjustable gibs to take up wear. The columns 
have double ways for the vertical movement of the 
cross slide and are rigidly tied at the top by a deep 
girder. A 7-h.p. electric motor is carried on this girder 
and provides the power for all feeds and motion of the 
head through a gear box. The columns are traversed 
simultaneously by a screw on each side. The feed rate 
on the forward motion may be varied between 0-001 in. 
to 0-27 in. per revolution of the spindle, and between 
0-0015 in. to 0-305 in. per spindle revolution in reverse 
gear. The motion is interlocked with the vertical feed. 

The cross slide is actuated by power, and is rigidly 
clamped in place when correctly set. This clamp can 
be operated from either side of the machine and is, 
therefore, readily accessible, a condition which applies 
to all the other controls of the machine. Thus, the 
electrical controls are of the push-button or con- 
troller-box types in convenient positions, while the 
gear changes can be made from either side. In addi- 
tion, cross-feed controls are provided on the spindle 
head. The latter carries a 10-h.p. four-speed electric 
motor which drives the spindle through worm gear. 
Eight spindle speeds are available by means of a back 
gear drive. These range from 16 r.p.m. to 49 r.p.m. 
on the back gear and from 102 to 307 r.p.m. on the 
direct gear. The spindle feeds range from 0-001 in. 
to 0-27. in per revolution. The spindle is mounted in 
anti-friction bearings, and takes the standard spindle 
nose. Messrs. Sleeper and Hartley state that they had 
tried out the principles embodied in this machine, on 
two smaller machines having capacities of 8 ft. by 6 ft. 
and 4 ft. by 4 ft., respectively. A long experience in 
their own shops with these machines has established 


the utility of the type, and its complete freedom from | 
Their claim that it is suitable for 75 per | 


breakdown. 
cent. of the general and special work for which planers 
and shapers are now used, and that, as it is not in itself 
specialised, but is equipped with universal adjustments 


for general shop work, it can compete successfully with | 
many types of special milling machines, designed for | 


mass production. 


THE FILM LUBRICATION OF THE 
JOURNAL BEARING.* 


Part Il.—Zxperimental Determination of the Operating 
Conditions for Bedded Brasses. 
By R. 0. Boswatt, B.Sc.(Eng.), M.Sc.Tech., and 
J. C, Brieriey, M.Se.Tech. 
(Concluded from page 672.) 

Tue experiments described in this section were 
originally commenced in 1920, the first brass to be tested 
being a centrally loaded brass bedded to the surface 
of the journal over an arc of 90 deg., and provided with 
chamfered inlet and outlet clearance spaces as indicated 
in Fig. 13a, page 529, ante. These tests were carried 
out with the apparatus and under the conditions de- 
scribed in Part I, and have been briefly described 
previously. 

‘he results, originally given by empirical expressions, 
were at the suggestion of Mr. H. M. Martin, 
M.1.Mech.E., subsequently revised and put into a 
dimensional form. The coefficient of friction expressed 
in this way was found to be given by 

oN 
js 0 -0032 (= ) ‘ 
} 
and the eccentricity by 
ZN\08, 
e = 0-00068 R,. | Pp ) 


in. 


W, 
Ry B; 

It was also noticed that the line of centres remained 
in practically the same position throughout the tests, 
its angular distance from the line of action of the load 
being 25 deg., or 20 deg. from the inlet edge of the 
brass 

As a result of the favourable conditions obtained with 
this brass it was decided to investigate the effect of 
varying the length of the bedded arc, and a new brass 
having chamfered inlet and outlet spaces as in the 
previous case was bedded over an arc of 120 deg. This 
gave high frictional resistance, no definitely measurable 
film thickness, and other indications that conditions 
were those corresponding to a state of greasy lubrication. 
This brass was then successively cut down to give 
bedded ares of 105 deg., 974 deg., and 90 deg.., and in 
each case the film failed to form, and results were 
unsatisfactory. The failure of the new 90 deg. brasses 


where P, as in the first part of the paper. 


_* Paper read before the Institution of Mechanical 
Engineers, on Friday, April 22, 1932. Abridged. 
t Fvowweenrie, vol. exiii, page 249 (1922). 
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to give results which compared favourably with the | arc of contact lying between 45 deg. and 60 deg. The 


previous ones led to the original pair of brasses being | 
re-tested. Satisfactory conditions were again obtained, | 
although a fresh supply of lubricant having viscosity- | 
temperature characteristics as shown in Fig. 19, page | 
616, ante, was being used, and it became evident that | 
the trouble lay with the brasses rather than with the | 
apparatus. | 
A close examination of the original and new brasses 
led to the conclusion that the difference in operation | 
might be caused by slight variations in the size and | 
shape of the inlet and outlet clearance spaces. It was | 
also found that the original brasses were not bedded | 
quite as perfectly as the new ones. It was therefore | 
decided to mill the chamfered inlet and outlet spaces | 
of all new brasses to a definite shape as shown in Fig. 48, | 
and to pay particular attention to the surface con- 
ditions. Another pair of 90 deg. brasses formed in 
accordance with these conditions failed to give film 
lubrication over any part of the range covered by load, 
speed, or viscosity. The bedded surface was then 
reduced to 75 deg. by cutting away equal amounts from 
the two sides. These brasses gave both greasy and film 
lubrication, the film, however, showing a distinct 
reluctance to form until the speed was roughly 4,5 
r.p.m. or 50 ft. per second at the journal surface. These 
brasses were then cut down to give bedded arcs of 
60 deg., 45 deg., and finally, 30 deg. The results appear 
to indicate that film lubrication occurs over the whole 
range of values for = covered by the tests. The 
eccentricity and angular displacement of the line of 
centres increase as the bedded arc decreases, and in the 
case of the 45 deg. and 30 deg. brasses the film is com- 
pletely convergent. In the case of the 60 deg. brass, 
however, the film is divergent in the entry for values 
of 28 below about 7-0. 
kK 
The thickness of the film varies as shown in Fig. 52, 
and it will be evident from the relation between the 
thickness at the commencement of the bedded portion 
and at the centre of the brass that the convergence 
increases as the bedded length decreases. It will also 
be found that although the film thickness decreases 
as the arc decreases owing to increased intensity of 
load, the displacement of the journal at right-angles 
to the line of action of the load increases. Attention 
was previously directed to this feature in connection 
with the operation of clearance brasses. The operating 
conditions for these brasses appear to indicate that the 
best results will be obtained in practice by using an 


60 deg. limit should not, however, be exceeded or 
trouble may be experienced in connection with the 
proper formation of the film, especially if the conditions 
under which the bearing is to operate give a low 
ZN 
Py 
loaded bedded and clearance brasses subtending an 
are of 60 deg. are compared in the following table :— 


value for The operating conditions for centrally 


Operating Conditions for 60 deg. Bearings. 


| 60 deg. Bedded 
| Brass, Chamfered 
Inlet and Outlet. 


60 deg. Clearance 
Brass, Abrupt 
Edges. 


Value for Pp 
k 


10 10 


Eccentricity Ke in. | 0-0014 0-0040 | 0-0036 

Line of centres from load 
line és oe we 

Inlet film thickness in. 

Film thickness under the 
load 


Coefficient of friction 


0-0035 


140 deg. 
0 -0038 


0-0023 
0-0105 


22 deg. 
0-0014 


32 deg. 
0-0036 


150 deg. 
0-0029 


0-0012 
0-0069 


0-0030 
0-0098 


0-0015 
0-0071 

These figures appear to indicate that whilst the clear- 
ance type of brass gives a thicker film under low speed 
and heavy load conditions, the bedded type gives 
better film results when the speed is high and the load 
small. The coefficient of friction for the two cases, 
however, does not materially differ. The difficulty 
experienced in obtaining effective film conditions with 
large bedded arcs had drawn attention to the effect 
of the chamfered inlet and outlet spaces, and it was 
decided to cut away the chamfer and to carry out 
series of tests on brasses having abrupt edges at inlet 
and outlet, as in the case of the clearance brasses. The 
first brasses of this type were bedded over an arc of 
75 deg., and only gave greasy lubrication. Bedded ares 
of 60 deg., 50 deg., and 45 deg. were tested in turn, and 
it was not until the are had been reduced to 42} deg. 
that any indication of film conditions was obtained and 
the results with this are were distinctly unsatis- 
factory. Centrally loaded bedded brasses subtending 
angles of 40 deg., 35 deg., and 30 deg., also failed to 
give satisfactory results, the eccentricity and surface 
separation in each case being considerably less thad 
that obtained with bedded brasses having chamfered 
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| 
inlet and outlet clearance spaces. Certain irregularities | 
were also noticed which led to the conclusion that the 
lubricant separating the surface was not acting as a/ 
perfect pressure film. 
The results for the 30 deg. brass show that although | 
the eccentricity and coefficient of friction increase as 
ZN 
P 
eccentricity increasing and the coefficient of friction 
decreasing as the load increases. This peculiar feature 
contradicts the usually accepted laws relating to film 
lubrication, and would appear to indicate that (a) both 
film and greasy lubrication are present; and (6) the 
film type extends and replaces the greasy type as the | 
load increases. With the 35 deg. brass, a further curious 
anomaly occurs, for the results for this brass show that 
viscosity has an independent influence, the eccentricity 
and film thickness actually increasing as the viscosity 
of jthe entering lubricant decreases. With these brasses 


_- Bedded 


increases they also depend upon the load, the | 


| 


Fig.48. 
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Fig. 52. FILM THICKNESS FOR BEDDED 

BRASSES CENTRALLY LOADED. 
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the surface separation is very small, and errors of 
measurement are inevitable. It does not appear, 
however, that the irregularities can be attributed to 
this cause, since similar conditions were found to occur 
with the 40 deg. and 424 deg. brasses. The film can 
only form effectively across a centrally loaded bedded 
brass if the decrease in the viscosity of the lubricant 
as it passes between the bearing surfaces is sufficiently 
great to bring the centre of resultant film pressure up 
to the geometrical centre of the brass. This necessitates 
a large temperature rise, and possibly explains why the 
film conditions improve as the load increases. There is 
no obvious explanation for the anomalous viscosity 
effect since, even assuming the existence of a state of 
greasy lubrication, it might be anticipated that any 
increase in the viscosity of the lubricant entering the 
clearance space would necessarily be accompanied by an 
increased separation of the bearing surfaces. There is, 
of course, the possibility that surface curvature may 
be slightly altered by increase in temperature, and that 
the irregularities in operation are due to this cause. 

It is evident, however, that the method of introducing 
the lubricant has an important influence, and that for 
some unexplained reason the use of sharp-edged brasses 
with parallel entrance and outlet passages is detrimental 
to the establishment of film conditions. The provision 
of chamfered passages, on the other hand, encourages 
the formation of the film, and it seems probable that | 
this is due to pressure conditions set up in the lubricant 
as it flows through the converging entrance passage. 
Evidence in support of this idea was obtained from some 
supplementary tests on a 30 deg. bedded step arranged 
as shown in Fig. 56. With the brass in the position in- 
dicated by A, with along inlet and short outlet chamfer, 
film lubrication was obtained ; but when reversed and 
arranged as shown in B, greasy lubrication was the 
predominant feature, and results were generally unsatis- 
factory. With the long chamfer milled away, leaving 
& sharp edge and the short chamfer at the inlet edge as 
shown by C, film conditions were again obtained, but 
the eccentricity was less and the coefficient of friction 
higher than in case A. This arrangement is actually 
analogous to chamfering the inlet edge of an eccen- 
trically loaded brass, a practice usually adopted with 
the bedded and pivoted pads used in the Michell bear- 


Ings. 








Eccentric Loading.—Results obtained with a brass 
bedded over an angle of 374 deg., and arranged in such 
a way that the line of action of the load passed through 
a point 21 deg. from the inlet edge show that con- 
ditions are definitely improved, and that the load and 
viscosity irregularities disappear. The average tem- 
perature rise of the lubricant was almost directly 
proportional to the load, and only slightly affected by 
increase in speed. With a load of 1,000 lb. on this 
brass, i.e., when P, = 200 lb. per square inch, the 
rise in temperature will be approximately 10 deg. C. 
_ ZN 0 
P, ap es 
An eccentrically loaded brass subtending an angle of 
90 deg., was also tested. The results indicate the 
existence of film conditions, but the eccentricity and 
film thickness are smaller, and the coefficient of friction 
higher than would be expected from a brass of this 
type. It is clear that load has an independent effect, 


Fig. 56. 
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but it is not clear whether this is due to the presence of 
greasy lubrication or to the effect of temperature 
conditions, i.e., to the effect of changes in the value of 
St, 

It is hoped that the foregoing will have helped to 
clear up uncertainties with regard to the conditions 
which must be satisfied in order to obtain film lubrica- 
tion with the ordinary journal bearing. The important 
points may be thus summarised. (1) The journal must 
be capable of setting itself in a position such that 
(a) the resultant film pressure is equal in magnitude 
to the load, and (6) the lines of action of load and resul- 
tant film pressure can coincide. (2) The criterion 
aa should in all cases exceed unity, and preferably 

m” 
have a value greater than 2-0. (3) With low values for 
ZN 
Py 
be small, and special care must be taken with regard to 
the mechanical finish of the bearing surfaces. (4) Bear- 
ings should be designed so that the effective film length 
does not exceed 105 deg. in the case of clearance 
brasses, and about 60 deg. in the case of bedded brasses. 
(5) Eccentric loading and the provision of chamfered 
inlet and outlet passages materially improves the 
conditions of operation and encourages the formation 
of a thicker film. It should be noticed that the results 
given in the paper are only strictly applicable to a 
bearing in which the journal has unrestricted vertical 
freedom, and that the addition of the top step may 
considerably modify the conditions of film formation 
if insufficient top clearance is provided. 

The authors take this opportunity of expressing their 
indebtedness to Dr. Gerald Stoney, F.R.S., M.I.Mech.E., 
who originated the research and has furthered its 
progress by many helpful suggestions ; to the governing 
body of the College of Technology, Manchester, for 
facilities which enabled the research to be carried out ; 
to Professor Dempster Smith, M.B.E., M.I.Mech.E., 
for assistance in connection with the preparation of the 
paper, and to ENGINEERING for permission to reproduce 
Figs. 15 and 15a (page 616, ante), showing the apparatus | 
employed, from the article referred to in a footnote. 


the argument 


and small arcs of contact the film thickness will 


LovGHBoROUGH COLLEGE, British Empire ScHOLAR- 
sHips, 1932-33.—A number of British Empire Scholar- 
ships, tenable in the Faculty of Engineering, Lough- 
borough College, have recently been awarded. The 
scholarships are open to all British subjects resident in 
the Empire, and are tenable at Loughborough College 
for the full period of the Diploma course. They are of 
the value of 751. per annum. The five scholarships 
awarded have been gained by Mr. J. C. Heath (Welling- 
borough School), Mr. K. W. Maxwell (Tewkesbury 
Grammar School), Mr. J. Hollingshead (Bedford Modern 





School), Mr. E. L. Gosling (Leyton County High School), | 
and Mr. R. H. Cousins (Eltham College). Applications | 
are received from a large number of the public and 

secondary schovls in England and the Empire. | 


CATALOGUES. 


Electric Motors.—A wall sheet illustrating their various 
types of electric motors is to hand from Messrs. Crompton 
Parkinson, Limited, Guiseley, Yorks. 

Electric Motors.—Messrs. Wagner Electric Corporation, 
6400, Plymouth-avenue, St. Louis, U.S.A., have issued a 
catalogue of electric motors up to 400 h.p. including 
small motors from 1/t0-h.p. 

Roller Bearings.—A pamphlet explaining the applica- 
tion of high precision Timken tapered-roller bearings 
to machine 4. is to hand from Messrs. British Timken 
Limited, Cheston-road, Aston, Birmingham. 

Clutches.—Messrs. Taylor Brothers, Castleton, Lanes., 
have issued a catalogue of their friction clutches with 
illustrations of its construction and of the application 
to machine tools, saws, printing machines, &c. 

Sawing Machines.—A catalogue of circular sawing-off 
machines, showing several types with fittings for rapid 
repetition work, is to hand from Messrs. Charles Taylor 
(Birmingham), Limited, Batholomew-street, Birmingham. 

Pump Controls.—Automatic control gear for electrically 
driven pumps and compressors, suitable for remote or 
unattended stations, is the subject of an informative 

mphlet issued by Messrs. Brookhirst Switchgear, 

imited, Chester. 

Electric Batteries.—Messrs. The D.P. Battery Company, 
Limited, Bakewell, Derbyshire, have issued a series of 
illustrations of vehicles, machines, buildings, &c., in 
which their batteries are used as part of the electrical 
equipment for power and light. 

Small Pumps.—Messrs. Petters, Limited, Yeovil, have 
issued a catalogue of small pumps of several types, 
for stationary or portable use, mounted on a baseplate 
with an air-cooled petrol engine of 2 h.p. or 4 h.p. 
Capacities and prices are stated. 

Flexible Metal Hose.—Messrs. Gabriel Manufacturing 
Company, Limited, Columbia-avenue, Edgware, Middle- 
sex, have issued a catalogue of their “ Titeflex "’ hose 
and flexible tubing, suitable for petrol, oil, air, fuel, 
etc., and composed entirely of metal, 

Revolving Screens.—Messrs. Hadfields, Limited, Shef- 
field, have issued a catalogue of revolving screens for stone, 
ore, &c., in a range of sizes from 24 in. to 60 in. diameter 
parrel. They are supplied with perforations, frames, and 
goer fittings to any specified requirements. 

Electric Fittings —Two new and revised editions of 
catalogues are to hand from Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, one dealing with conduits and the fittings required 
for them, and the other with lighting fittings. 

Special Cast Iron.—A catalogue of the Brico alloy 
cast iron for piston rings, pistons, cylinder liners, valve 
seats, valve guides, &c., is to hand from Messrs. The 
British Piston Ring Company, Limited, Holbrook-lane, 
Coventry. Tubular parts are centrifugally cast. 

Compressors.—Messrs. The B. A. Holland Engineering 
Company, Limited, 18, Victoria-street, London, 8.W.1, 
have issued a catalogue describing two-stage rotary com- 
pressors, in stationary, portable and railway or tramway 
forms—the latter for attaching to the engine or car in 
standing or hanging position. 

Wire and Tape.—A catalogue of non-ferrous wire and 
tapes received from Messrs. LC.I. Metals, Limited, 
Witton, Birmingham, contains some interesting notes 
on the history and process of wire drawing, lists of wire 
products of copper and various alloys,and technical 
and other data of a useful kind. 

Alloy Pig lrons.—Messrs. Bradley and Foster, Limited, 
Darlaston, have issued a catalogue of refined alloy pig 
irons, describing the qualities and uses of the varieties 
named, which include chromium, nickel, nickel-chromium, 
a Norwegian pig containing vanadium and titanium and 
special pig for making heat-resisting castings. 

Gas Regulators.—We have received a new catalogue 
from Messrs. The Bryan Donkin Company, Limited, 
Chesterfield, describing their high-pressure gas district 
governors, service regulators for high-pressure and low- 
pressure gas, and regulators for gas meters, stoves, lamps, 


&c. Full descriptions and illustrations are given. 
Woodworking Machines.—A catalogue of wood planing 
and moulding machines, to hand from Messrs. Thomas 


Robinson and Son, Limited, Rochdale, shows a full 
range of powerful machines with cutter heads for machin- 
jng several surfaces at one pass. In several of these each 
cutter head is driven by a separate electric motor. 

Metal Rectifiers.—We have received a descriptive pam- 
phlet of Westinghouse metal rectifiers, with priced lists of 
varying patterns for operating direct from the mains, 
or with transformers, from the makers, Messrs. The 
Westinghouse Brake and Saxby Signal Company, 
Limited, 82, York-road, King’s Cross, London, N.1. 

Screening Machines.—A catalogue of centrifugal 
vibrating screens for dealing with gravel, stone, ore, coal, 
coke, ete., is to hand from Messrs. Edgar Allen and 
Company, Limited, Sheffield. A number of the machines 
are illustrated, and the main parts described. In some 
cases several screen trays are used in vertical series. 

Marine Oil-ingines.—Messrs. Mirrlees, Bickerton and 
Day, Limited, Hazel Grove, near Stockport, have sent 
us a new catalogue of marine oil-engines containing 
a full and clear description of the main parts with excellent 
illustrations. The four-stroke engines are standardised 
in a range of powers up to 720 h.p. developed in six 
cylinders. The two-stroke type is made in multiples of 
three cylinders to six cylinders, each cylinder developing 
300 h.p. There is also a list of Mirrlees-Ricardo engines 
in sizes of from 60 h.p. to 400 h.p., with either electric 
or direct drive. . 
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Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 
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ELECTRICAL APPARATUS. 
360,476. The British Hartford-Fairmont Syndi- 
cate, Limited, of London, and E. Meigh, of London. 


Electric Furnace. (2 Figs.) March 6, 1930.—This 
invention relates to electric furnaces for melting glass 


and of the kind wherein the glass forms a resistance to | 
the electric current employed, and is so introduced, and | 


when melted so flows from the melting chamber to the 
refining chamber that there is a horizontal progressive 
movement of the glass while under the electro-thermal 
treatment. The electrodes are arranged so that the 
direction of the passage of the electric current is about 
normal to the direction of this movement. A indicates 
the melting chamber, B and C the electrodes. 
to be melted is introduced at D and taken out at E. 
The contact surfaces of the opposed electrodes are so 





formed that the distance between them increases pro 
— from their ends nearer the inlet D. This 
i 


vergence may be step by step instead of continuously 


progressive, or the shape of the electrodes may be such 
that they diverge from the inlet to about the middle 
of the melting zone, and are parallel from this point to 
the outlet end. If the temperature at the outlet end 
of the chamber is not high enough to maintain the 
fluidity of the substances melted, the electrodes may be 
so shaped that their contact surfaces converge to some 
extent from about the middle of the melting zone to 
about their ends nearer the outlet, so that at that part 
the distance between them is again reduced. Objection- 
able convection currents are avoided, and as the glass 
becomes more fluid, the path of the electric current 
through it is of greater length to compensate for its 
decreased resistance. (Sealed.) 


GUNS AND EXPLOSIVES. 


350,890. The Fairey Aviation Company, Limited, 
of Hayes, and F. H. Ordidge, of Ruislip. Gun- 
Mounting. (4 Figs.) January 16, 1930.-The invention 
relates to gun-mountings for use on aircraft, in cases where 
it is necessary that a gun shall be capable of being sighted 
at will upon a target in substantially any position relative 
to the gun itself. 


of the circular track design, i.¢., two rings b, c of which the | 


upper 6 turns coaxially upon the lower c, and this gun 
ring 6, ¢ in addition to permitting rotary movement about 


ite centre, is mounted for bodily movement about a pivot | 


tigl 











ti ll 


pin d arranged at the after part of the ring and at the 
central longitudinal vertical plane of the aircraft. At 
its forward part the gun ring b, ¢ is provided with slides 
f,f which support it on a guideway g, curved about the 
pivot pin d as a centre, so that the ring may be moved 
laterally of the aircraft to enable the gun to be fired 


vertically downwards over the side of the fuselage as | 


The glass | 


The gun a is carried by a gun-mounting | 
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| a series of holes or notches and the gun ring 6, c has a 
| lever-operated spring-loaded pin A to engage therewith 
in order that said ring may be locked to the guideway 
|g in any desired position. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 
349,767. Erith’s Engineering Company, Limited, 


| of London. Underfeed Stokers. (3 /iys.) May 22, 
1930.—c is the feeding ram actuated by a crankshaft 


and connecting rod, d the eylinder in which the ram 
operates, e the hopper, f the throat through which the 
| coal passes to the retorts, h the movable auxiliary pushers, 
ithe movable tuyere plates and & the fixed tuyere plates. 
m are the movable plates of the extension grate, n the 
fixed plates of the extension grate, o the movable frame 
|of the extension grate to the connecting cross bars of 
which the plates m are secured, and p the stationary 
frame of the extension grate which carries the plates n. 
The movement of these parts for each retort is trans- 
mitted separately by the ram through the rock lever q 





and connecting rods to the auxiliary pusher and the 
|movable frames. By the rotation of the crankshaft 
the ram c is moved forwards and backwards and through 
the lever gq and the connecting rods the auxiliary pusher h 
| and the frames are reciprocated, while the plates k and n 
|remain stationary. The steps formed by the tuyere 
plates ¢ and k may either, as shown, be so arranged that 
}each plate extends undivided from one retort to the 
| other and is operated by one ram or the plate can be 
divided along a plane parallel to the central plane of 
the retort and laterally adjacent steps can be moved 
| independently of one another by rams. (Sealed.) 


MINING, METALLURGY, &c. 


364,123. The Gas Light and Coke Company, 
of Westminster, W. G. Adam, of Westminster, and 
P. Gray, of Westminster. Furnace. (6 Figs.) 
| October 1, 1930.—The arched roof of the furnace is 
| formed in one arcuate span which is supported on side 
abutments of fire bricks, the said abutments having 
| incorporated therewith ——— or skew-backs 4, 5 
| between which and the adjacent outer walls 6, 7 of the 


| furnace, spaces 8,9 are provided, to which air can be 


Fig.l 











| delivered. The air in the spaces 8, 9 escapes through 


skew*backs 4, 5 and through slots 14, 15 in the side 
abutments into the space below the arcuate roof span 
and at its angular corners. The furnace may have two 
superposed arcuate roof spans each supported on 
springers or skew-backs, spaces being formed between 
all the springers or skew-backs and the adjacent outer 
walls. 

| of removable plates 26 supported on Tee bars 27 carried 
by across beam. (Sealed.) 


MISCELLANEOUS. 


345,810. G. & J. Weir, Limited, of Glasgow, 
and J. G. Weir, of Glasgow. Evaporator. (2 Figs.) 


























345 810, 
The invention consists in an evaporator | When the process of covering is nearing completion, the 
| machine is stopped and the covering is severed by means 
The machine is now re-started and the 
(Sealed.) 


| March 21, 1930. 


having a baffle which extends horizontally across it 
above the frothing level, a centrally-disposed door-port, | of a guillotine. 
indicated in broken lines. The guideway g is formed with | a perforated plate or diaphragm extending horizontally ' remaining covering applied to the pipe. 
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across the steam space of the vessel and not far below 
the baffle and a collection gutter around the central port 
of the baffle. The perforated plate is slightly conical 
to be higher in the centre than at the circumference, 
Che drain pipe from the top of the baffle extends through 
the perforated plate. A small drain pipe is provided 
from the collection channel to lead the water away. 
a is the casing of the evaporator, b the perforated plate 
or diaphragm, c the baffle, d the drain pipe therefrom, 
e the central port of the baffle, f the gutter, and g the 
drain pipe from this gutter. (Sealed.) 


347,736. G. R. Inshaw, of Glasgow. Pipe 
Joints. (5 Figs.) January 28, 1930.—The adjacent 
ends of two pipes 1, 1" to be joined are coned, so that when 
the pipe ends are brought together there is formed a 
jouble conical recess in which is a ring 2 of rubber 
extending approximately the full length of the recess. 
The inner diameter of the ring 2 is substantially the 
same as the internal diameter of the pipes to be joined, 
while its outer face is of double conical shape. The 
flexible ring in its moulded form does not exactly conform 
to the coned ends of the pipes, but its inner wall is convex 
and its outer edges are of slightly larger diameter than 
the coned pipe ends on which they bear when the joint 
is assembled, so that on placing the ring in position its 











outer edges may be caused to contract, and it will then 
conform substantially to the coned pipe ends and will 
present a cylindrical passageway coaxial with the pipe 
bores. In this condition the extreme edges of the flexible 
ring will be subject to the highest transverse compression, 
so that if the pipes are relatively inclined the edges of 
the ring will still remain in intimate contact with the 
recess. A circumferential ridge 3 mid-way of its length, 
abuts against the ends of the pipes which are sufficiently 
separated for this purpose. To prevent endwise dis- 
placement of the pipes, housings 4 are employed which 
form a hollow annulus to embrace the conical outer 
surfaces of the pipes. (Sealed.) 


350,601. South Durham Steel and Iron Company, 
Limited, of West Hartlepool, and D. Ross, of Eagles- 
cliff. Coating Pipes. (1 Fig.) March 20, 1930.—To 
prevent corrosion of the external surface of iron or steel 
pipes a protective coating of asphalt, or bitumen is 
applied in a molten or plastic condition. The apparatus 
consists of a travelling carriage 1 on which is mounted 
&@ container 2 for mixing the bitumastic material, and a 
guide bar 3 for conveying the covering material to the 
pipe 4. The travelling motion of the machine and the 





slots or spaces at the lower ends of the springers or | 


The furnace is closed on the top by a number | 


rotation of the pipe are synchronised. The bitumastic 
material is fed in a molten state to the container 2, in 
which it is agitated by the paddles. Throughout the 
operation the material is kept in a molten state by 
means of gas jets under the container, the waste heat 
from the gas jets having access to the sides of the con- 
tainer, thus giving the maximum heating surface, 
A roll of specially prepared paper 9 is placed in » 











7 e 























bracket at one end of the guide bar 3 and the paper 1s 
drawn through a drying chamber 11 and then passed 
| through a filling box 13. The bitumastic material is 
| released from the container by means of a valve and 
| allowed to flow into the filling box or reservoir 13 which 
| is fitted with a strainer for removing foreign bodies from 
| the solution. One end of the box is fitted with a slide 
| or gate by means of which the thickness of the bitu- 
}mastic material is regulated. The pipe covering 
| drawn on to the pipe, which is now made to rotate, and 
by means of the synchronising gear the carriage is moved 
parallel to the pipe and the covering material is wound 
round the pipe. The surplus covering material is re- 


| moved from the joints by means of two scrapers 17. 


\_. 


! 
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40 to 400 B.H.P. at 900/1000 R.P.M. 


40 to 400 B.H.P. at 900/1000 
R.P.M. is now the range of 
powers of the Brotherhood- 
Ricardo High Speed Diesel 
Engine. 
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No valves; asingle sleeve; 
consumption -42 to -40 lb. 
per H.P. 


PETER BROTHERHOOD LTD. 


Head Office & Works : 
PETERBOROUGH - ENGLAND 


25 K.W. Ship’s generating set. BRANCHES :—LONDON, MANCHESTER, LEEDS AND GLASGOW. 
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GOODALL CLAYTON & C? L'P LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 
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ELECTRODES “O) tte WELDING 
AND Mast Ane EQUIPMENT 
ELECTRIC ARC WELDING 


agen THE quasi -ARC COMPANY LIMITED, 15, GROSVENOR GARDENS, VICTORIA, LONDON, S.W.1. “Quazare, ~pon 48s 
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FOR ALL PURPOSES OF for Complete Plants. 
LUBRICATION, ETC. Cet Ha 59) ea x 
WRITE FOR A COPY OF 
OUR nwa AR RD-TMep 
GENERAL CATALOGUE 4911 


tities Victoria Street, London, E.C. 
GRAPHITE PRODUCTS LTD. . Phone: City 9626. Wires: “Tylerox, London.” 


52, CHURCH ROAD, BATTERSEA, LONDON, 8.W.11. Works at LUTON, BEDS, ENGLAND. 
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LUBRICATING PROBLEMS? 


ASK R.O.P. g 


OUR engineers will gladly assist you in all 
lubrication matters without the slightest obligation 


on your part. 


R.O.P. Lubricants, which are acknowledged to be 
the finest in the world, can be specially blended at 
our Barking Plant to meet the most exacting 
requirements. 


WE also have a very fine range of Fuel, Diesel and 
Gas Oils which we are now selling direct to the 
consumer. 


RUSSIAN OIL PRODUCTS, LTD. 
MOORGATE HALL, LONDON, €E.C.2. 


Telephone : Metropolitan 2851. Telegrams: Rusoilprod, Ave, London. 
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FUEL CONSUMPTION TESTS: STATE 
ELECTRIC POWER STATION, 
MONTEVIDEO. 

THE new generating station for Montevideo, 


Uruguay, which was described in our columns in 
November and December of last year,* has passed 





station was awarded to Messrs. Metropolitan-Vickers 
Electrical Export Company, Limited, of Trafford 
Park, Manchester, the sub-contractors for the 
boiler equipment being Messrs. Babcock and Wilcox, 
Limited, London. 

The contract for the first instalment of plant in- 





cluded two 25,000-kw., 6,000-volt, 0-8 power factor, 


a total temperature of 700 deg. F. The corres- 
ponding boiler plant comprised eight type CTM. 
Babcock & Wilcox boilers arranged in two banks 
of four boilers, with a central firing aisle, each 
boiler being designed for either coal or oil firing and 
capable of a maximum continuous evaporation of 
91,000 lb. per hour. Besides the normal switchgear, 














Fie. 2. Tur 


the official acceptance tests which were specified | 
by the Administration General de las Usinas 
Electricas*del Estado when the contract for the 
manufacture and complete erection of the whole 
of the machinery and electrical gear in the power 





* See EnGmveerrne, vol. cxxxii, page 599, et seq. 


Fie. 1. Exterior View oF Station. 





BINE Room. 


3,000-r.p.m., 2-cylinder tandem-type turbo-alterna- 
tors and complete condensing plant, each machine 
being equipped with its own direct-connected shaft- 
driven 750-kw. house alternator, together with 
a separately-driven, 750-kw. geared-type emerg- 


|ency turbo-alternator set, all being designed for a 


steam pressure of 500 lb. per square inch gauge, and 











| control and transformer apparatus, a large number 


of 6,000-volt feeder switches were installed, no less 
than 70 switch units being required for controlling 
the supply of energy to the various parts of the city. 
The new station is also interconnected with the 
old station, and this cable work, as well as all the 
cable connections required within the station, was 
carried out by Messrs. Metropolitan- Vickers Electrical 
Export Company, Limited. The task of erecting 
the complete station was carried out in record time, 
the No. 1 turbo-alternator set being put on regular 
commercial load only sixteen months after the 
contract was placed. As most of the photographs 
which we reproduced in connection with our descrip- 


| tions of the station showed it in process of construc- 
| tion we include, in this account of the tests, two 
| illustrations, Figs. 1 and 2, showing respectively 


an exterior view of the completed station and the 
turbine room. 

The official tests which had to be carried out before 
the plant was accepted numbered 32 in all. This 
rather large number was necessary since the contract 
specified that tests on each of the main sets should 
be carried out with both coal and oil firing. Further- 
more, duplicate tests were required at each of 
40 per cent., 60 per cent., 80 per cent., and 100 per 
cent. loads. This stipulation meant that at each 
load four tests were made on each set, two with 
oil-fired boilers and two with coal-fired boilers. 
The completeness of the contract is emphasised 
by the fact that the contractors were called upon 
to give overall performance guarantees for the 
station, these guarantees being based on the quantity 
of coal or oil fuel supplied to the boiler plant at a 
given net calorific value against net kilowatt-hours 
delivered at the outgoing feeders, The contractors 
were, therefore, responsible for the power absorbed 
by all the auxiliary equipment, also for the miscel- 
laneous pipeline and cable losses, &c., as well as 
for the efficiency of the main boilers and generating 
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signals for conducting the tests were given by | where they were handed over to the customers, who 


means of a system of lamp signals at each of the | were free to carry out whatever check tests they 
various observation stations throughout the power | desired. They were then held by the customers 
two observers were | until the commencement of the tests. The remainder 
stationed at each point, one being the customers’ |of the testing apparatus, such as gauges and 
representative and one being appointed by the con-| weighing machines, were all calibrated in Monte- 
All figures were mutually agreed to by | video, as detailed in the following paragraphs. 


house. During the tests 


tractors. 


the two observers before being entered on their | 
Complete instructions were | alternator output was measured at the "bus bars, 
posted at each of the points in both Spanish and | using an integrating watt-hour meter specially 


respective log sheets. 


English for the use of both observers. 


TESTS WITH COAL FIRING. 
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Fig.5. OFFICIAL TESTS. —_ 
[| hele] + Nol. 25000 Kw Set 
BE + No.2. 25000 Kw Set. 


Fig.3. JOSE BATLLE y ORDONEZ POWER STATION 





With regard to the various readings, the main 


| certified as indicated above, this meter not having 


Fig. 4. JOSE BATLLE y ORDONEZ POWER STATION 
“TESTS WITH FUEL OIL 
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The instruments necessary for carrying out the 
trials were all calibrated and certified before the 
commencement of the tests. In the case of ther- 


Taste III.—Official Tests (Oil Fired). 


Net Cal. Value 10,000 cal. per kilogram. 
Conversion Factor 860 cal. per kilowatt-hour. 


| Net Gross | 





Spec. | Net Gross f- A. 
Cons. | Output Output. dime dap. | Load 
Test | | 
<a. ee | Oe -* lS. 
Gms. 
| per kw.-hr. | kw.-hr. | per cent.) per cent. per cent. 
kw.-hr. | 
1 340-1 | 36,084 38,705 25-21 26-45 60 
2 | S71-1 | 26,034 | 26,165 | 23-2 24-30 40 
3 | 334-0 25°75 26-90 60 
4 366-8 23-5 24°55 40 
6 323-9 26-55 27-65 80 
6 23-1 26-6 7°60 80 
7 | 832-3 25-9 27-00 60 
s 857-2 | 24:05 | 25-05 40 
9 | 831-5 25-95 27-10 60 
10 358-5 2 24-00 25-00 40 
ll 323-5 2 26-55 27-55 80 
2 | 826-8 x 3,3 26-30 27-3 | 80 
13 27-3 | 37,106 | 38,581 26-25 27-25 100 
l4 826-3 | 37,486 | 38,961 26°30 | 27-35 100 
27 | #331-56 | 32,269 383,576 | 25-95 | 27-00 100 
28 328-1 | 37,416 


38,903 | 26-2 | 27-20/ 100 
Norse —Speeitic consumptions are “ as run.” ~ ‘Eificiencies and 

consumptions based on net calorific value. 

mometers and meters for measuring electrical output, 

these were certified by an English standardising 

authority and sealed before dispatch to Montevideo, 


15.000 20.000 
Station Feeder Output in Kw. 





$s & 
8 
Net Thermal Efficiency Per Cent. 





iE 
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| been used prior to the tests. The power taken by 

the essential services was measured at the input 

to the house-service transformers using similar 
Taste IV.—Official Tests (Coal Fired). 


Net Cal. Value 7,000 cal. per kilogram. 
Conversion Factor 860 cal. per kilowatt-hour. 





. . . Net Gross 

Spec Net Gross a Pn 

Cons Output. | Output. P. dian. Load. 
Test 
No “= = _— eats 

Gms 

per kw.-hr. kw.-hr. | per cent.) per cent.| per cent. 

kw.-hr. 
15 528 32,505 | 33,942 23-25 24-2 40 
16 522 32,390 | 33,852 23-5 24-15 40 
17 486-2 44,965 | 47,139 25-3 26-55 60 
18 485°7 45,135 | 47,307 25-35 26-6 60 
19 482-9 | 49,857 | 51,905 25-45 26-5 80 
20 489-9 49,873 51,920 25-1 26-15 80 
21 486-7 | 37,615 | 39,147 25-3 26-3 100 
22 483-3 | 43,893 45,701 25°5 26-55 100 
23 | 549-2 27,744 | 28,830 22-4 23-3 40 
24 | 545-4 21,508 | 22,346 22-5 23°35 | 40 
25 516-1 | 20,949 | 31,140 23-85 24-8 | 60 
26 | 504-0 | 29,806 30,998 24-4 | 25-35 60 
29 | 486-4 41,060 | 42,880 25-3 26-45 80 
30 486-8 | 36,804 38,530 25-3 26-48 | 100 
31 485-2 36,825 38,542 25°35 | 26-5 100 
32 | 476-9) 41,627 | 43,486 25-8 26-95 | 





NotTe.—Specific consumptions are ‘‘ as run.” Efficiencies and 
consumptions based on net calorific values. 
metering equipment. A similar type of equipment 
was also used for determining the output of the 


measured at the alternator terminals. The power 
factor was read off the switchboard meter, which 
had previously been checked by customers against 
a standard instrument and accepted. 

The measurement of fuel input to the boiler plant 
in the case of coal fuel was by weighing in small 
quantities at each boiler. All these weighing 
machines were checked against a standard machine 
which had been certified by the Direccion General 
de Pesas y Medidas in Montevideo. The levels in 
the chutes at the beginning and end of each test 
were taken into consideration. For the purpose of 
determining the calorific value of the fuel, samples 
were taken every 15 minutes at the point in each 
bunker where the coal was supplied to the weighing 
machine, and they were then passed by the customers 
to the Instituto de Maquinas, Montevideo, who 
carried out the official fuel analyses tests. 

The measurement of fuel oil was carried out by 
means of a small service tank through which the 
oil was passed to the boilers, and this tank was 
suitably calibrated by both customers and Metro- 
politan-Vickers Electrical Export Company, Limited, 
representatives prior to the tests. During the test 
this tank was isolated from any other tank on the 
fuel system. Similar samples were taken at the 
fuel-oil pumps every 15 minutes for calorific value 
determination by the same authority as in the case 
of coal fuel. 

Pressures and temperature readings were taken 
at all the necessary points, the steam pressure being 
measured on a large dial gauge situated in the inlet 
valve to the turbine. This gauge was previously 
calibrated by the Instituto de Maquinas, Monte- 
video, against a deadweight tester. The steam 
temperature was measured at the inlet valve to 
the turbine, using a glass thermometer certified by 
an English standardising authority. In the case of 
the inlet circulating-water temperature this was 
measured at both inlets to the condenser using glass 
thermometers finely divided and certified as above, 
the mean of the two readings being taken in each 
case. The feed-water temperature was measured 
at the outlet side of the No. 3 high-pressure feed- 
water heater by means of similarly certified glass 
thermometers. 


CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XVI. 


By Ene.-Caprars Epa@ar C. Smrra, O.B.E., R.N. 


So far, only the history of the propelling machinery 
of ships has been considered. The application of 
engineering to ships, however, was not confined 
to their propulsion, but was extended to many 
of the operations on board which before had been 
performed by manual labour. Especially was this 
the case in men-of-war, and before the end of the 
*seventies of last century the capital ship had 
become, as the eminent naval architect, Mr. (after- 
wards Sir) Edward Reed said, “a steam being.” In 
a letter on Naval Administration, published in The 
Times, of January 19, 1877, Reed wrote “ Every 
war vessel is now a steamer, and some of our most 
powerful and valuable ships have not a sail upon 
them; but, on the contrary, are huge Engines of 
War, animated and put into activity in every part 
by steam and steam alone. The main propelling 
engines are worked by steam, a separate steam engine 
starts and stops them; steam _ ventilates the 
monster, steam weighs the anchors, steam steers 
her, steam pumps her out if she leaks, steam 
loads the gun, steam trains it, steam elevates or 
depresses it. The ship is a steam being . . .” The 
ships Reed, no doubt, had in mind at the time, 
were the Thunderer, Dreadnought and Inflexible, 
the last of which was launched in 1876 and was 
completed two years later. When describing the 
trials of the Inflexible, The Times referred to the 
extended use of steam machinery in her, and said : 
“ Besides the main engines above described, this 
immense floating machine contains the following 
auxiliary engines: A horizontal direct-acting 
steering engine (Forrester’s patent); two vertical 
direct-acting fire engines ; a capstan engine (Har- 
field’s patent); a small vertical direct-acting 
turning engine ; two vertical direct-acting donkey 
engines for pumping out the bilges ; four auxiliary 














direct-coupled shaft-driven alternator, which was 








feed engines, of the same character as the donkeys, 
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and placed one in each stokehole ; four of Brother- 
hood’s patent three-cylinder fan engines; a couple 
of horizontal direct-acting centrifugal engines for 
circulating the water through the condensers ; 
two reversing engines (steam and hydraulic power 
combined); two pairs of steam and hydraulic 
engines for working the shot hoists and the gun- 
loading apparatus, and turning the turrets; four 
vertical direct-acting ash-hoists ; a couple of 40-h.p. 
engines for pumping out the main drains ; two steam 
shot hoists; two of Brotherhood’s three-cylinder 
engines for lifting and lowering boats ; and four of 
Friedman’s patent ejectors. Altogether, then, the 
Inflexible, when commissioned will have no fewer 
than 39 engines aboard.” 

The first purpose for which separate auxiliary 
steam engines were used aboard ship was for feeding 
the boilers when steam was up, and the main engines 
were stopped. These so-called “donkey ” engines 
came into use with the adoption of tubular boilers. 
Most of these donkey pumps were fitted with crank 
and flywheel, although Penn in the ’forties intro- 
duced a single-cylinder horizontal direct-acting 
pump without a crank. Bourne in the first edition 
of his T'reatise on the Steam Engine, 1846, gave a 
description and sketch of this pump, and also of an 
automatic regulating device used with it for main- 
taining the water in the boiler at the proper height. 
The credit for the invention of the direct-acting 
steam pump of this type is generally given to the 
American engineer Henry Rossiter Worthington 
(1817-1880), who saw the need for an auxiliary steam 
pump in canal boats, and who took out his first 
patent for a pump in 1841. Some of his pumps were 
controlled by floats within the boiler “‘ but,” he said, 
“they proved dangerous just as in proportion as 
they seemed reliable, because they did so well that 
it made the firemen careless and inattentive.” 
Worthington tried various valve arrangements, but 
in 1849 in conjunction with W. H. Baker, he took 
out a patent for a direct-acting steam pump with a 
simple ordinary slide valve, and this was followed 
by the invention of the direct-acting duplex pumps. 
Many types of direct-acting pumps have been used 
on ships at various times, but in the middle of last 
century most marine engineers preferred those of 
the crank and fiywheel type. 

For clearing the bilges of ships of water, hand 
pumps had been in use for centuries, and they con- 
tinued to be relied upon long after the advent of 
steam. Experience soon showed, however, that the 
main propelling engine could, on occasion, be used 
for clearing the ship of water. In an emergency the 
snifting valve on the condenser could be opened, 
thus enabling the air pump to draw water from a 
flooded bilge, and later on a proper connection was 
fitted for the purpose. In an Admiralty specification 
of 1845, for a set of machinery for a paddle wheel 
vessel, it was required that a small donkey engine 
should be fitted for feeding the boiler, that bilge 
injection pipes should be fitted to the condenser, and 
that a hand pump should be supplied, capable of 
being worked by the engine, and fitted with valves 
for drawing from the boilers, the bilge or the sea, 
and for delivering into the boilers, on deck or over- 
board. One early instance in which the main engine 
was used for attempting to clear the ship of water 
was that of the paddle vessel H.M.S. Thunderbolt, 
which was wrecked off the coast of South Africa on 
February 3, 1847; while a later one was that of 
H.M.S. Royal Albert, which, in December, 1855, 
had to be beached on the Island of Zea, while repairs 
were effected to the stern gland. 

The earliest form of marine engine always included 
an air pump and generally a feed pump, and to these 
were subsequently added a bilge pump and, in a 
surface condensing engine, a circulating pump. 
These were always either lift pumps or force pumps. 
It was in the ‘seventies that main-feed pumps 
driven by separate engines began to be used, and 
about the same time separately driven centrifugal 
pumps began to be used as circulating pumps. Cen- 
trifugal pumps had been designed as early as 1680, 
but the first really successful pump of this type 
appears to have been set up at Boston, Massa- 
chusetts in 1818. Later on, many improvements in 
design were made, notably, by the American 
inventor Andrews, who, in 1839, brought out the 
volute casing ; by John George Appold (1800-1865), 


who determined by experiments the most efficient 
curve for the blades of the impeller ; and by Professor 
James Thomson (1822-1892), who, in 1850, suggested 
the whirlpool chamber—a space surrounding the 
wheel in which a free vortex could be formed. An 
Appold pump gained a Council medal at the Great 
Exhibition in 1851, and it is now preserved at 
King’s College, London. When first used aboard 
ship centrifugal circulating pumps were sometimes 
driven by gearing from the main engine, but this 
plan was soon abandoned in favour of separately 
driven pumps, the first of which, according to John 
Bourne, was fitted by himself in 8.S. Jumna. The 
facility with which centrifugal pumps dealt with 
large quantities of water made them especially 
valuable in ships, and in a few instances the pump 
casing was placed horizontal, low down in the engine- 
room, with the impeller driven by a vertical shaft 
from an engine placed on the engine-room gratings, 
so that the pump could still be worked even if the 
engine-room was partially flooded. In the Inflexible 
the circulating pumps were placed at so high a 
level in the vessel that they could still be worked 
when there was 12 tt. of water in the engine room. 
The total pumping capacity of the Inflexible was 
4,800 tons per hour. Centrifugal pumps were also 
adopted tor important mercantile vessels, the 
Cunard liner Servia, 1881, having, for instance, 
three pumps by J. and H. Gwynne, two of which 
had a combined capacity of 6,000 tons an hour. 

For fire purposes, when steam was not up, ships 
had to rely on the hand pumps. The inadequacy 
of these led the Admiralty, about 1880, to supply 
one or two capital ships, among them H.M.S. Sultan, 
with fire pumps made by the well-known fire-engine 
makers, Shand, Mason and Company. In the Sultan 
the boiler was placed on the lower deck, and close 
beside it was a horizontal fire engine discharging 
into the fire main, and also a three-throw pumping 
engine for drawing from the main drain. At a 
trial of the plant on January 6, 1880, steam was 
raised in ten minutes to 100 lb. per square inch, 
and a stream of water discharged over the mast 
200 ft. above the level of the engine. The capacity 
of the fire pump was 1,120 gallons per minute, and 
that of the pumping engine 720 tons per hour, or 
about eight times the capacity of all the hand pumps 
together. Another innovation of the time was the 
fitting of several large Friedmann steam ejectors for 
dealing with large quantities of water in case of 
emergency. 

While the problems of applying steam to pumps 
aboard ship differed little from those associated 
with pumping in general, the proposal to apply 
steam to the steering of ships was entirely novel, 
and by many was considered an impracticable one. 
With the great increase in the size of ships, steering 
by manual labour, however, had become increasingly 
difficult and dangerous, and the need for some other 
method was urgent. Sometimes nearly a hundred 
men had to be stationed at the wheels of large steam 
vessels, and in stormy weather their work was 
extremely exhausting. There were, moreover, 
many accidents, and men were actually killed while 
trying to control the wheels. In H.M.S. Minotaur 
78 men were required at the wheels, while it took 
one and a half minutes to put the helm over 25 deg. 
The pioneer of the steam steering engine was 
Frederick Elsworth Sickels, who was born in 1819 
and died at Kansas City, March 9, 1895. In 1859 
he obtained a British patent for his engine; in 
1862 he exhibited an engine at the International 
Exhibition in London, and about the same time 
he fitted a Federal steamer with steam steering. 
He included in his invention the overtaking valve 
gear which causes the engine to run only when 
the steering wheel is being turned. Unfortunately, 
his work attracted little attention, and lacking 
business ability and perseverance, he failed to 
proceed with his invention, and it remained for the 
Scottish engineer, John Macfarlane Gray (1832- 
1908), to design the first successful steam steering 
engine and to inaugurate the era of steering by 
steam. Gray’s engine was made in 1866 and fitted 
in the famous Great Eastern, and as a piece of 
invention to meet an urgent practical need it may 
well be placed alongside the invention of the steam 
hammer by Nasmyth. 








Macfarlane Gray, who became widely known for 


his researches on thermodynamics and as the chief 
examiner of engineers under the Board of Trade, in 
1366 was manager and chief draughtsman of the 
firm of George Forrester and Company, Vauxhall 
Works, Liverpool. His invention was fully described 
in a paper entitled ‘“ Description of the Steam 
Steering Engine in the ‘ Great Eastern ’ Steamship,” 
which he read before the Institution of Mechanical 
Engineers, on October 31, 1867. It is there stated 
that the conditions which had to be fulfilled were :— 

1. The alterations on board the vessel to consist of 
additions only, and no existing appliance for steering 
to be removed or impaired. 

2. The steam power to be sufficient for moving the 
rudder at all times at a greater speed than had ever 
been attained by manual force. 

3. The steering to be controlled from the bridge 7 
— means equal in efficiency to the existing telegrap' 

an. 
¥ 4. The new arrangements to admit of men working 
at the wheels in order to assist the steam power, if 
required. 

5. The steam gear to be capable of being disconnected 
without interfering for an instant with the means of 
steering by hand. 

6. The rudder to be held in any position by the steam 
gear without applying a brake. 

The engine to start without hesitation at all times, 
even after standing for a considerable period without 
ting. 
1 ‘The apparatus to be simple in all its parts and 
requiring no special attendant or engineer. 

9. The engine to be capable of being used as a windlass 
if required, when disconnected. 

The Great Eastern in 1866, it may be recalled, 
had already been used for cable laying and was 
fitted with a considerable amount of machinery 
for this purpose, but none of this was of a more 
ingenious character than Gray’s steering engine 
which so successfully fulfilled the onerous conditions 
laid down. The engine, designed to work at 20 lb. 
pressure, had two horizontal cylinders, the pistons 
driving cranks at right angles. Each cylinder had 
a slide valve with no lap, and the reversing and 
control were effected by a differential valve and 
screw hunting gear in the manner almost univer- 
sally adopted since. The hand steering wheel on 
the bridge was connected to the engine by 410 ft. 
of shafting of 1} in. solid-drawn iron tube, carried 
in some 50 cast-iron bearings fixed in one of the 
box beams which formed part of the upper deck. 
The backlash in the gear was only about one- 
eighth of a turn. The first trial of the engine took 
place in March, 1867, and was entirely successful. 
Yet it was still thought by the commanding officer 
Captain (afterwards Sir) James Anderson, that it 
would be advisable to steer by hand when in sight 
of land and in storms, and he left for America 
with this idea. His voyage more than dispelled 
any doubts he entertained, and he wrote from New 
York: “The steam steering gear seems perfection.” 

The fitting of the steam steering gear to the Great 
Eastern was followed by trials in other ships of more 
than one system of controlling tillers by hydraulic 
rams. One of these was due to Captain (afterwards 
Admiral Sir) E. A. Inglefield (1820-1894) who 
described his system in a paper entitled ‘On the 
Hydraulic Steering Gear as being fitted to H.M.S. 
Achilles,” read before the Institution of Naval 
Architects, on March 19, 1869. The Achilles was 
a battleship of 6,121 tons, launched in 1863. Her 
engines were of 5,600 h.p., but she carried masts 
and yards. As it was considered that steam power 
would not always be available, Inglefield utilised 
the pressure due to the head of sea water near the 
bottom of the ship to obtain the necessary power. 
Low down in the hull was a large cylinder and 
piston to which the sea water had access. The 
piston rod extended in both directions so as to 
form small hydraulic plungers giving a pressure of 
about 600 lb. per square inch. This pressure-water 
was conveyed by pipes to two hydraulic cylinders 
connected to a Rapson slide actuating the tiller. 
The helmsman worked a slide, the water pressure 
pushed the helm over and, the slide being centred, 
the helm was locked in position. The used sea 
water from the working cylinder in the hold was 
allowed to escape into the bilge, whence it was 
removed at intervals by the ordinary pumping 
arrangements of the vessel. In another hydraulic 


system, the pressure was supplied from steam 
pumps driven by steam from a donkey boiler, but 
all such arrangements soon gave place to steam 





steering gears. All such gears were not as successful 
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as Gray's in the Great Eastern, and as late as| 
1892, a writer in Brassey’s Annual said ““ The man | 
who shall invent a system of steam steering that 
shall be as trustworthy as, say, the propelling 
engines of an average man-of-war, will deserve 
well of his country. At present no such system 
exists.” 

Just as the increase in the size of ships led to the | 
application of power for steering, so the increase in | 
the size of naval guns led to the introduction of | 
machinery for controlling them. A sketch of the 
history of the development of guns through the work 
of Armstrong, Whitworth and others is given in| 
Robertson's The Evolution of Naval Armament, 
1921. With the construction in France of the 
Gloire, and the Warrior in England, had begun the 
never-ceasing duel between guns and armour, 
while, in the Monitor, Ericsson had shown how the 
largest guns could be mounted in turrets and 
trained by steam. It is difficult, says Robertson 
to trace to its source the invention of the armoured 
gun-turret, but the turret idea, like so many other 
inventions, had an independent development in 
Europe and America. According to Chief Engineer 
J. W. King, U.S.N., who, in 1881, published a 
valuable work entitled The War-Ships and Navies 
of the World, Captain Eads of Saint Louis, U.S.A., 
invented as early as 1861, and soon afterwards 
successfully applied to two gunboats, a system of 
mounting heavy guns on a turntable within a 
rotating turret. The table, with its guns and 
attachments, was raised and lowered, and re- 
volved by steam power. The guns were also 
moved out to the firing position by the same medium, 
and the recoil was taken by steam pressure. Eads 
subsequently invented and patented the principle 
of raising and lowering guns by the elastic force of 
compressed air, a system similar to that invented 
in England by Moncrieff. 

In our own country, the foremost advocate of 
the turret system was Captain Cowper Phipps Coles 
(1819-1870), who perished in the Captain disaster 
of September 7, 1870. In 1855, when in command 
of H.M.S. Stromboli in the Sea of Azov, Coles con- 
structed a raft capable of bearing heavy artillery, 
and the same year sketched a design for a shallow 
draught vessel carrying guns protected by a fixed 
hemispherical iron shield. From this it was but a 
step to the cupola or turret on the centre line of the 
ship, and in 1863 he was enabled to put his ideas 
into practice in the Royal Sovereign, a wooden three- 
decker of 3,144 tons, carrying 120 guns, with engines 
of 800 h.p. For the purpose, the two uppermost 
decks were removed, and the ship was strengthened 
with heavy timbers and iron plating and armour. 
‘From the side of the ship,” said one writer,“ the 
deck sloped upwards to the outer circumference of 
the turrets, which stood like so many circular revolv 
ing forts on the crest of a glacis.” The armament 
consisted of five 12}-ton guns mounted in four 
turrets. In the American monitors the base of the 
turret when not in action, rested on a brass ring, 
and before it could be moved its weight had to be 
transferred to a central vertical spindle by means 
of a screw wedge. In the Royal Sovereign the weight 
of each turret was distributed on a ring of bevelled 
rollers similar to those used in a railway turntable, 
and in the manner common to-day. In the centre of 
each turret there was also a vertical wrought iron 
cylinder sufficiently large for men to pass through. 
In spite of the demonstration in the United States 
of the possibility of applying steam for the control 
of turrets, those of the Royal Sovereign were 
revolved by manual power by means of racks and 
pinions or by handspikes worked like capstan 
bars on the lower deck. 

The first example of a turret worked by steam, 
seen in the British Navy, was that of the Thunderer, 
launched in 1872, and it was in her and her succes- 
sors, the Dreadnought and Inflexible, that steam 
and hydraulic machinery were first applied exten- 
sively for the performance of all the main operations 
in the working of guns. The fore turret of the 
Thunderer, to which steam was first applied, was 
31} ft. in diameter and weighed, with its guns, 406 
tons. It was mounted on a ring of rollers as in the | 
Royal Sovereign and around the base of the turret | 
was an external toothed rack. The steam engine | 
for driving the toothed pinion, was placed below 
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the turret, and it could be controlled both from 
inside and outside the turret. Both the turrets 
of the Dreadnought, which each carried two 38-ton 
guns, were worked in the same manner, and when 
reporting on the trials on October 15, 1878, The 
Times remarked that “* the only defect is in the steam 
machinery which rotates the turrets, the elasticity 
of the motive power rendering it occasionally difficult 
to stop the guns precisely in the loading position, 
notwithstanding the ingenuity of the locking 
arrangement. In the Inflexible, however, the rotat- 
ing as well as the loading gear will be worked by 
hydraulic power, a power which is completely 
under the command of the operator.” 

As is well known, the first application of hydraulic 
power to machinery was made by William George 
Armstrong (afterwards Lord Armstrong) (1810-1900), 
who, in 1846, erected a crane on the quay at New- 
castle-upon-Tyne, worked by water pressure from 


the town mains. The following year he abandoned 
the law for engineering, and for many years was 
head of the world-famous firm of Sir W. G. Arm- 
strong and Company, of Elswick, where the hydrau- 
lic system of gun control was worked out. Most 
of the improvements in this application of hydraulic 
power were due to George Wightwick Rendel 
(1833-1902), who was a partner in the Elswick firm 
from 1858 until 1882. The first vessel to be fitted 
with hydraulic machinery was the Dutch gun-boa 
Hydra, completed in 1873, and the first descriptions 
of such plant are contained in a paper by Rendel, 
entitled ‘* Gun-Carriages and Mechanical Appliances 
for Working Heavy Ordnance,” read before the 
Institution of Civil Engineers, March 10, 1874. In 
1875, hydraulic gear was fitted to the fore turret 
of the Thunderer for raising the shot, loading, 
elevating the gun and running it in and out. Soon 
afterwards both turrets of the Dreadnought were 
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fitted in the same manner. The working pressure 
adopted was 800 Ib. per square inch. 

Among Armstrong’s inventions was that of the 
hydraulic accumulator for maintaining a constant 
pressure in the supply mains. As the ordinary 
heavily-weighted accumulator was not suitable for 
use aboard ship, the Hydra was fitted with an air 
vessel in which a pressure of 800 lb. per square 
inch was maintained by an air compressor. The 
Brazilian ship Independencia, afterwards H.M.S. 
Neptune, had three such accumulators, 15 ft. long 
and 1 ft. 8 in. diameter. In the Thunderer and 
Dreadnought the accumulators were much smaller 
and springs were introduced, the apparatus being 
called an equaliser, but it was found that all these 


arrangements could be dispensed with by the use | 
of an hydraulic-steam throttle governor, which | 


enabled the pumping engine to maintain a steady 
pressure of 800 lb. per square inch, irrespective 
of the amount of pressure-water being used. At 
the same time, Rendel’s three cylinder hydraulic 
motor was adopted for rotating the turrets and both 
this and the new governor gear were fitted in 
H.M.S. Inflexible, which had four 80-ton guns 
mounted in two turrets, each of which weighed, with 
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| its guns, 750 tons. At a trial it was found possible | © 74 
| to turn a turret one complete revolution in 1 minute | ; t 
8 seconds, and to have it completely under command the Irving Trust Company Building in 1928, it is now the 
| when rotated at a creeping pace. These performances policy to install transformers on more than one floor of 


| may be said to have marked the end of a stage all new buildings over 40 stories high. On January 1, 


Le : , : 1931, 10 structures of this type, with a connected load 
|in the improvements in the method of mounting} of 31,700 kw., were supplied in this way, while seven 


and working guns, which began about twenty years more, with a load of 14,300 kw., were under construc- 
earlier with the substitution of iron carriages for | tion, and plans for an additional five, with connections 
wooden carriages and of steam power for manual | amounting to no less than 30,000 kw., had been pre- 
| labour. pared. The principal reason for this departure is 
| economic, as it has been found cheaper to supply a 
skyscraper load as far as possible from the high- 
tension mains connected to several local transformers, 
NEW YORK. | than to confine the latter plant to the basements. It 
é is stated, for instance, that, in the case of the Irvin 

(Concluded from page 624.) | Building, the saving secured by the adoption of this 

As mentioned in the second of our articles on elec- | arrangement amounted to some 7,0001. The system 
tricity supply in New York, on page 621, ante, distribu- | also gives rise to some interesting engineering problems, 
tion in the central areas is still mainly effected on the | which may be illustrated by referring briefly to the 
direct-current system. Even before the war, however, | Chrysler Building, and then, in more detail, to the 
it was becoming evident that the larger hotels, shops | Empire State Building, which, as is well known, is one 
and office blocks could not long continue to be supplied | of the latest skyscrapers to be completed in New York. 
in this way, and since 1915 it has been customary to| The Chrysler building, of which a photograph is repro- 
install a transformer in the basement of such buildings | duced in Fig. 15, on the opposite page, is 1,047 ft. high, 
|to handle what is often a considerable load. This| and in addition to a lighting installation, which, as will 
arrangement is not, however, satisfactory for very high | be seen from Fig. 18, is planned on a generous scale, is 
structures of the skyscraper class and, beginning with | equipped with 32 lifts running at a speed of 1,000 ft. per 
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minute, as well as with ventilating fans and ps for 
the ordinary water supply and for the fire h , the 
motors driving which provide a not inconsiderable power 
load. Both the lighting and power circuits are supplied 
through 11 high-tension feeders, which are run from 
three separate power stations to the building by different 
routes and enter it on three sides. These feeders are 
connected to local substations in the sub-basement and 
on the 30th, 60th and 74th floors, respectively, where 
transformers are installed in isolated brick compart- 
ments, and are controlled from low-tension switch- 
boards in the adjoining rooms. The internal vertical 
feeders are made up of three-core, rubber-covered, 
braided and steel-armoured cables, which are drawn 
into 34-in. steel conduits, while the short horizontal 
runs necessary on the 30th and 60th floors to make 
the connections to the substations consist of single- 
core, rubber-insulated and lead-covered cables. e 
conduits carrying the vertical cables are encased in a 
brick and concrete structure, which forms part of the 
tower of the building, and are supported on every second 
floor by angle iron clamps, the latter being, in turn, 
secured to the main steel framework. On the remaini 
floors, the brick and concrete structure itself is anc 

to the framework. 

The same system has been followed in the more 
recent Empire State Building, and the arrangement of 
the transformer chambers, main cable runs, and certain 
of the subsidiary circuits in this building will be clear 
by reference to Fig. 19, on page 709, and Figs. 20 to 
25, on Plate XXXVI, which accompanies this issue. 
This building, which has been erected on the site of the 
old Waldorf-Astoria Hotel, covers an area of 83,860 8q. ft., 
and is 1,300 ft. high to the top of the observation tower. 
The internal accommodation is arranged on 86 floors, 
and it will house 40,000 people, when fully occupied. 
Its frontage to Fifth-avenue is 200 ft., and 420 ft. to 
both 33rd-street and 34th-street. The estimated 
lighting load is 6,000 kw., on the basis of 6 amperes 
for each ultimate lighting circuit, while about 9,600 
h.p. of motors are installed. The architects for the 
building were Messrs. Shreve, Lamb, and Harmon, 
while the consulting mechanical and electrical engineers 
were Messrs. Meyer, Strong, and Jones, Incorporated, 
and the contractors for the electrical installation, 
Messrs. L. K. Comstock and Company. 

After careful consideration of the conditions, it 
was decided that it would be most economical to 
install transformers in the sub-basement and on the 
forty-first and eighty-fourth floors. As in the case of the 
Chrysler Building, each substation consists of a fire- 
proof brick chamber, which is located against an outer 
wall of the building and in a more or less isolated 
position, so that access by the public will not be easy. 
Each chamber is divided into a number of cubicles 
by brick partitions, so that the banks of transformers 
are separated from each other. Ventilation is provided 
through louvres in the outer walls. The sub-basement 
substation contains five 600 kv.-a. 13,800/200-volt 
transformers, while those on the other two floors are 
equipped with four units of the same capacity. One 
bank in each substation is spare. As will seen 
from the illustrations, the high-tension sides of the 
transformers are supplied through five high-tension 
feeders, three of which enter the building from 33rd- 
street, and two from 34th-street. These feeders are 
led through conduits to a pull box in a vault in the 
sub-basement, which is 34 ft. below street level, and 
thence into the substation on that floor. The 
cables entering from 33rd-street are clamped to the 
ceiling of the sub-basement, while those from 34th-street 
are run under the floor. From the substation, five 
cables, one of which is spare, are run to a splice chamber, 
which is indicated in Fig. 22, Plate XXXVI. This cham- 
ber, which is of reinforced concrete with fireproof inner 
doors, is near the centre of the building, and contains a 
joint box from which the vertical feeders are run upwards 
to a similar chamber on the forty-first floor. Further 
cables are then run horizontally into the substation on 
that floor, and are afterwards looped out and continued 
vertically upwards to a third splice chamber on the 
eighty-fourth floor. These two splice chambers are 
of the same construction as that in the basement, 





but, in addition, they are fitted with outer doors which 
harmonise with the other doors in the building. The | 
individual cables are separated from each other in | 
each chamber by partitions of boiler plate. The cables 
forming the horizontal runs are made up of three 
single-core, lead-covered conductors, while on the ver- 
tical runs, three-core cables, armoured with galvanised 
steel are used. The vertical cables are rated for a| 
pressure of 15 kv. and are about 3 in. in amatee, | 
their weight being approximately 6 lb. per foot. They | 
are drawn into conduits, which are embedded in 
concrete, and the lengths between two splice chambers 
are supported by clamps at the upper ends only. 
These clamps consist of three circular plates, 8 in. 
in diameter and } in. thick, which are held to- 
gether by bolts and nuts. The lowest of these plates 
rests on the conduit and is pierced with six drilled 
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and tapped holes to take }-in. set screws, three of 
which are provided with an eye, so that lifting hooks 
can be inserted when necessary. The cables were 
installed by being paid off the drum over a sheave into 
the conduit until nearly the whole length had been 
run out. A temporary split friction clamp was then 
fixed near the upper end of the cable, and the latter 
was lowered again until this clamp rested on the con- 
duit. The lowering tackle was then released, so that 
the whole weight of the cable was supported on the 
temporary clamp. An appropriate | of armouring 
was next removed from the cable above this clamp, and 
the wires bent symmetrically over the rounded outer 
edge of the lower plate of the permanent clamp. The 
second plate of the clamp was next placed in ition 
and the wires spread over this in turn, after which the 
third plate was fixed and the screws tightened up. 
Finally, the tackle was fixed to the eye bolts of the 
~——— clamp, so that the temporary clamp could 

removed and the cable lowered to its working posi- 
tion with the permanent clamp resting on the conduit. 

The joints between the cores in the splice chambers 
are made in the usual way, but instead of the standard 
trifurcating box, a lead sleeve, to which three smaller 
sleeves, one for each core, are attached, was slipped 
over the armouring and sweated to the latter. tt is 
not expected that the cables will expand very much, 
owing to the evenness of the temperature in the 
building, but to allow any movement of this kind to 
take place, sufficient lengths of slack are left in the 
horizontal runs in the sub-basement and on the 41st 
floor. In addition to the five conduits already men- 
tioned, a sixth spare conduit has been run from the 
34th-street entrance to the splice chamber in the sub- 
basement, and thence upwards to the eighty-fourth floor. 
Lengths of cable have been drawn into this conduit 
and sealed off in each splice chamber, so that they 
can be used for extensions or to replace faulty sections 
should that be found necessary. 

The low-tension sides of each transformer, as shown 
in Figs. 19 and 22, are connected by cables run in 
conduits laid in the floors through reactors to a control 
unit, which consists of balancing transformers and a 
“network ”’ switch. The latter, which is similar to 
those used on the external system, is made up of a triple- 
pole circuit breaker, with carbon contacts, which is 
automatically controlled by three single-phase induc- 
tion relays. This breaker is provided with a handle 
which has three operating positions : “‘ open,” “‘ closed,” 
and “neutral.” In the first position, the relays are 
cut out, so that closing cannot be effected automatically, 
while in the neutral, or normal, position, the relays are 
in circuit and the breaker is controlled by them. The 
closed position enables the breaker to be locked in. 
The apparatus is — so that the network unit 
closes directly the high-tension feeder supplying the 
transformer is energised, while a heavy fault on the 
secondary network will cause not only the network 
switch, but the circuit breaker at the generating station 
end of the feeder, to trip. 

In the sub-basement and on the forty-first floor 
this switchgear is placed outside the transformer 
chamber and is of the metal-clad type, but on the 
eighty-fourth floor it is installed in the chamber itself. 
In all three cases, connection is made from it through 
fuses to a service *bus bar, while to the latter are also 
connected two three-phase four-wire feeders which 
are brought into the building from the low-tension 
network in 33rd-street. These feeders are protected 
by fuses on the supply side of the low-tension *bus 
bars in the sub-basement, on each side of the ‘bus 
bars on the forty-first floor, and on the incoming side 
of the *bus bars on the eighty-fourth floor. They are 
intended to provide an emergency supply in case of 
need and are run in vertical conduits in the way 
already described. These conduits also convey the 
wires for the various metering circuits. All the 
apparatus in the substations is earthed to an earthing 
*bus bar, which is connected in the sub-basement to 
the earth of the supply company’s system and to the 
water mains. On the other two floors it is connected 
to the neutral of the incoming low-tension feeders. 

The service "bus bars, of which mention has just 
been made, are connected to the low-tension switch- 
boards, the interconnectors used for this purpose 
being three in the sub-basement and two on the 
forty-first and eighty-fourth floors. In these inter- 
connectors are placed 2,400/5 ampere current trans- 
formers for metering purposes. The connections from 
the switchboards to the lighting and power circuits on 
the various floors are run along the ceiling to the riser 
shafts and then up or down the latter to the main dis- 
tribution boards on each floor. As will be seen from 
Fig. 22, Plate XX XVI, all the floors from the sub-base- 
ment up to and including the twentieth, are fed from 
the sub-basement, the floors from the twenty-first to 
the fifty-third inclusive from the forty-first floor, and 
the remaining floors from the eighty-fourth floor. The 
lighting boards are equipped with metering bars and 
fuses of sufficent capacity to enable a tenant occupying 








up to as much as a whole floor to be supplied, and each 
circuit is controlled by a single-pole switch and fuse. 
The power boards, which are equipped in the same 
way, are generally installed in the same rooms as the 
motors they supply. The four fire pumps, each of 
which is driven by a 200-h.p. motor, are, however, fed 
from the live side of the main switches in the sub- 
basement, and on the twentieth, forty-first and sixtieth 
floors through special circuit breakers. 

Circuits for lighting purposes are run from the main 
distribution boards to ceiling points in each bay, 
and to a socket on the outer and inner face of each 
column. All the wiring for each bay is concentrated 
in a junction box in the ceiling near the column 
on which the switches controlling that bay are fixed. 
The various junction boxes are all connected together 
by conduit, so that a “‘ grid ’’ is formed and the various 

ids are in turn connected to the main distribution 

by “home runs.” This system, it is claimed, is 
very flexible and allows the requirements of individual 
tenants to be met. At the same time it enables all the 
conduit to be laid at an early stage in the construction. 
All the conduit between the junction boxes and 
to the switches is } in. in diameter, which will be large 
enough to permit special requirements to be met 
without running back to the distribution board. In a 
general way, however, the wiring has been designed 
on a basis of two watts per square foot of floor area. 

In addition to the conduit system required for light- 
ing and power purposes, provision has also had to be 
made for numerous telephone circuits. These are 
drawn into fibre conduit of semi-circular section with a 
cross section of 6 sq. in., and an open bottom. Similar 
arrangements adopted in the New York Life Insurance 
and New York Telephone Buildings are illustrated in 
Figs. 16 and 17, on page 709. Generally two lines of 
such duct have been provided, one 4 ft. and one 13 ft. 
from the outer wall, this enabling the wires for a 
telephone or signalling device to be brought to a desk 
located in any position in the outer bay. 





NIKOLAUS AUGUST OTTO, 1832-1891. 


On Tuesday last, the centenary of the birth of 
Nikolaus Otto, the pioneer of the internal combustion 
engine was celebrated at Cologne. In the morning, 
wreaths, including one from the Newcomen Society, 
were placed on his tomb in the Friedhof Melaten, 
and at half-past six a special meeting of the Cologne 
section of the Verein deutscher Ingenieure was held 
at which an address on the work of the inventor was 
given by Dr. A. Langen, the address being broadcast. 
Otto’s place among the principal pioneers of the internal- 
combustion engine is an assured one, for firstly by his in- 
vention of the atmospheric gas engine and secondly by 
his successful application of the four-stroke, or “ Otto” 
cycle of operations in gas engines, he gave the world its 
first efficient engines using combustible gas as the 
working medium and, moreover, paved the way for 
the work of later inventors whose labours have led to 
the construction of internal-combustion engines in 
countless numbers for use at sea, on land and in the 
air. His work was also of great importance in further- 
ing the advance of engineering in Germany, and he 
became one of the founders of the world-famous firm 
Gasmotorenfabrik Deutz. A.G., now known as the 
Humboldt-Deutzmotoren A.G., of Cologne. 

Born on June 14, 1832, Otto died on January 26, 
1891, at the age of fifty-eight. In his early surround- 
ings there was little calculated to stimulate his latent 
inventive powers, for his birthplace was the little 
country town of Holzhausen, in Nassau, and after 
attending the local schools he began a commercial 
career in Cologne. The turning point in his life came 
when his attention was drawn to the early gas engines, 
and especially those of the French inventor J. J. E. 
Lenoir (1822-1900), constructed in the early ‘sixties. 
Lenoir’s engines were a great advance on any pre- 
viously made, but they were still extravagant in fuel 
consumption. Considering it, perhaps, possible to 
make gas engines capable of competing with steam 
engines, Otto began experimenting, and during 1861-64 
took out patents in various countries for a vertical 
atmospheric gas engine in which the free piston was 
driven to the top of the cylinder by the explosion 
of the gas, and then descended owing to its weight 
and the pressure of the atmosphere. Through this 
invention, Otto, in 1864, was brought into contact with 
the engineer Eugen Langen (1833-1895) with whom 
he founded the firm of N. A. Otto and Company. 
Langen’s share in the development of the firm was as 
notable as that of Otto himself, for he possessed not 
only the means for financing the enterprise, but also 
an inherited aptitude for mechanics and a sound 
knowledge of engineering practice. By 1866, many 
atmospheric engines had been constructed and when 
one of these was exhibited at the Paris Exhibition of 
1867, it immediately attracted attention, and, largely 
through Professor Franz Reuleaux (1829-1905), one 
of the jurors, secured the recognition it deserved. 
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OTTO EXHIBITS AT THE HUMBOLDT-DEUTZMOTOREN MUSEUM. 





Reuleaux, too, encouraged the partners in their 
schemes. In 1869, Otto and Langen founded works 
at Deutz, near Cologne, and three years later, in 1872, 
the firm took the name of the Gasmotorenfabrik A.G. 
At the same time, the partners secured the services of 
both Gottlieb Daimler (1834-1900) and Wilhelm 
Maybach (1846-1929) whose names were destined to 
become as famous as that of Otto. 

The next important step in the history of the firm 
came with the success of Otto in applying the four- 
stroke cycle of operation to gas engines. A horizontal 
engine embodying this principle was made in 1876, a 
German patent secured on August 4, 1877, and a four- 
stroke engine exhibited at the Paris Exhibition of 
1878 more than repeated the success achieved by the 
atmospheric engine eleven years earlier. Subsequent 
litigation showed that Otto had been forestalled in 
many of his ideas by earlier inventors, notably by 
the Frenchman, Alphonse Beau de Rochas, who, in 
1862, described a four-stroke engine, but nothing can 
detract from the merits of Otto as being the first to 
achieve success where others had either failed or 
had left their experiments uncompleted. From 1878 
onwards, the Otto high-speed “ silent ” gas engine, as 
constructed by many firms, became recognised as 
one of the most efficient prime movers, and for certain 
work the successful rival of the steam engine. The 
present state of efficiency of the internal-combustion 
engine is due to the work of a very large number of 
inventors, but looking back it may be said that the 
work of Otto is the great land-mark which connects the 
earlier inventions of Street, Brown, Barnett, Bassanti, 
Matteueci, Lenoir and Hugon with the later develop- 








A. Wood. Among the most interesting visits was that 
to the alabaster quarries of Messrs. Peter Ford and Sons, 
at Fauld. The alabaster, an anhydrous sulphate of 
lime, is mined by an adit extending underground for 
more than three-quarters of a mile. The method of 
obtaining large blocks of alabaster, by drilling, under- 
cutting and the use of plugs and feathers, was explained 
in the workings. Alabaster is only worked in one 
other place in the country, and there it has not the 
same beauty or soundness as that found at Fauld, 
where blocks weighing as much as 16 tons have been 
got out. Fauld was visited on Thursday, June 2. 
The following day a visit was paid to the Tean Hall 
Mills of Messrs. J. and N. Philips and Company, Limited, 
not far from Stoke-on-Trent, where woven tape, both 
plain and figured, is manufactured. The buildings 
comprising the factory include a half-timbered manor 
house, in a panelled room of which members were 
received by Mr. W. M. Philips, who is one of the sixth 
generation of the descendants of the founders. The 
manufacture of linen tape, or “‘ inkle,” was established 
at Tean in the middle of the eighteenth century, by 
John and Nathaniel Philips as a domestic industry, 
with hand looms, and the change-over to the factory 
system a few years later, led to the erection of mill 
buildings at the side of the old manor house. Tapes 
of many kinds are produced, and one of the interesting 
features of the work is that old and new methods are 
used side by side. Afterwards, the party proceeded 
to Oakamoor, to visit the copper wire and tube mills 
of Messrs. Thomas Bolton and Sons, Limited. The 
origin of these works is probably to be traced to the 
existence of a copper mine which was worked in the 





ments due to Clerk, Robson, Priestman, Daimler, | eighteenth century at Ecton, near Cheadle. The pro- 
Akroyd Stuart, Diesel and many others. In con-| cesses of casting the ingots, rolling bar and strip, 
clusion, it may be recalled that the original four-stroke | drawing into wire, and extrusion into sections, were 
engine of Otto is still preserved at Deutz in the fine | all shown to the party. The last of the visits to works 
historical museum of the Humboldt-Deutzmotoren | was that on Saturday morning, viz., to the ecclesiasti- 
A.-G., of which a view is given above. |cal stone and wood-carving establishment of Messrs. 
Robert Bridgeman and Son, in Lichfield. Throughout 
|the meeting the weather was fortunately fine. The 
THE NEWCOMEN SOCIETY. | hospitality extended by the various firms and others 
Wirs their headquarters in Lichfield, the members | W@8 much appreciated. 
of the Newcomen Society spent the days of June 1 to 4, 
of their summer meeting in North-East Staffordshire, en ey ey ene 
opened < oe —— p errs amy my oe Dominion Bureau of Statistics at Ottawa reports that 
ut amidst pleasant rural surroundings, and in Which | during the past few years gold production in Canada, 
much of interest to the student of technological history | for the first three months of each year has risen from 
is to be found. A welcome to the Society was given | 452,467 os. in 1929 to 464,499 oz., in 1931 and 715,392 
in the Lichfield Guildhall by the Mayor, Alderman W. | oz. in 1932. 
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THE WHITE STAR MOTOR LINER 
** GEORGIC.’’ 


Two years ago, the first motor liner in the White 
Star fleet, viz., the M.S. Britannic*, was put into service 
on the North Atlantic route, and has proved to be 
both popular with the travelling public and highly 
satisfactory from the point of view of her owners. 
There is every hope, therefore, that her sister ship, the 
Georgic, which has just been completed, will be equally 
successful, notwithstanding the depressed state of 
the shipping industry in general. Like the Britannic, 
the Georgic has been built at Belfast by Messrs. 
Harland and Wolff, Limited, and, in construction, 
both vessels are practically identical, although some 
of the developments incorporated in the Britannic have 
been carried a step farther in the new vessel. 

The outward appearance of the Georgic is well 
illustrated by the photograph reproduced in Fig. 5, 
on page 716, which clearly shows the cruiser stern and 
two broad funnels that characterise most modern 
motor vessels, but one notable feature, viz., the curved 
bridge forward, cannot be seen in this illustration. 
She has been built under the survey of Lloyds and 
the Board of Trade, and the hull is divided into 13 
watertight compartments, with a continuous double 
bottom arranged to carry fresh water, water ballast, 
and oil fuel; there are nine complete decks and eight 
holds for the carriage of dry and refrigerated cargo. 
The principal dimensions of the Georgic are :—Length 
between perpendiculars, 680 ft.; breadth, moulded, 
82 ft.; depth, moulded, 43 ft. 9 in.; load draught, 
34 ft. 34 in.; and gross tonnage, about 27,000, the 
latter being slightly greater than that of the Britannic. 
Accommodation is provided for 1,632 cabin, tourist, and 
third-class passengers, as compared with a total of 
1,550 passengers in the Britannic. 

The principal public rooms are located on the 
promenade deck, and a notable feature, which is 
likely to find favour with the travelling public, is a 
spacious palm court at the forward end, in which 
passengers can sit or promenade in comfort in bad 
weather. Since it is fitted with large glass windows 
al] round, it forms an attractive observation room, 
Aft of this is the lounge, decorated in modern style, 
from which a long gallery on the Pty side leads to 
the smoking room and verandah, The smoking room, 
it may be of interest to note, is panelled with horizontal 





* See EnGiIngeRinG, vol. cxxix, page 836 (1930). 
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flat slabs of lacquer work in black and vermilion, in a | 
manner which suggests ship's nlating. The verandah, | 
however, is lighter in tone and the after end is arranged, 
as far as possible, to open onto the deck in fine weather, | 
although a porch and revolving doors are provided 
for use when the weather is unfavourable. On the 
starboard side, opposite the long gallery, are a card 
room and children’s playroom, and the after part of 
the promenade deck is ocenpied by an open space 
for deck games and a well-equipped gymnasium. The 
cabin-class dining saloon, a photograph of which is 
reproduced in Fig. 6, on page 716, is situated on deck 
“©.” and has accommodation for 264 persons at | 
separate tables which seat from two to 12 persons. 
An agreeable decoration scheme of ebony, sealing- 
wax red, and ivory, with diffused lighting effects, has 
been adopted. The centre portion is two decks high 
and a lofty mirror extends for the full height behind 

tall, slender columns. This mirror, it may be noted, 


is pierced to form a window into the main entrance, 
from which a view of the saloon can thus be obtained. 
The walls of the lower portion are divided into bays 
broad pilasters covered in coral-red leather, 


with 


| ivory. 


the walls generally 
The windows on the 
engraved glass in shades of green and gold, 
lit from behind at night, while the furniture is of 
green lacquer upholstered in ivory moquette. In 
the centre of the saloon, at the after end, is a cold 
buffet in ebony with touches of green and gold, attract- 
ively lighted, and having a large 
The ebony doors and screen at the forward end give the 
sharp contrast which distinguishes the modern from 
the older styles. 

Other noteworthy features of the accommodation are a 
swimming pool on deck “ E,”’ tennis courts and elevators 
in the cabin class, children’s playrooms and elevators 
in the tourist class, and children’s playrooms in the 
third class. The tourist-class smoking room is designed 
to represent a sixteenth century English farmhouse, 
while that in the third-class accommodation has been 
made to resemble a village inn with oak rafters and 
settles. It may be mentioned here that a smoking 
room for the ship’s officers has been provided in the 
forward funnel, which is a dummy, while above this 
the wireless cabin is located. 


| while 
sides are formed of 
and are 





are in varying shades of 


mirror above it. | 


“ENGINEERING” 


Both the propelling and auxiliary machinery are 
generally similar to those of the Britannic, and the 
layout can be followed from Figs. 1 to 4, above 
and opposite. The main engines consist of two 10- 
cylinder, four-cycle, double-acting units of the Harland- 
B. & W. type, together capable of developing about 
20,000 h.p. at 102 r.p.m., and giving the ship a service 
speed of about 17} knots under normal conditions. 
| The cylinders, which are 840 mm. (33 in.) in diameter, 
with a piston stroke of 1,600 mm. (63 in.) are cooled by 
fresh water, while the pistons are oil-cooled. The 
main engines are of the air-injection type, the air being 
supplied by four independent compressors located in an 
auxiliary motor room forward of the main engine 
room, as clearly shown in Figs. 1 and 2. The com- 
pressors, which are each driven by a four-cylinder 
trunk-type Diesel engine of the H. & W. type, also 
supply air to four reservoirs for manceuvring purposes, 
two of which are shown in the transverse section of the 
main engine room given in Fig. 3. The auxiliary 
motor room also contains four generators with an 
aggregate capacity of 2,000 kw., generating direct- 
| eurrent at 220 volts and driven by six-cylinder H. & W. 
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Fig. 3. MAIN MOTOR 
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FORWARD 


Compressor 


‘(330.c) 


There is also a 75-kw. Diesel- 
engine-driven emergency generating set situated on 
the upper deck to maintain the supply of light and 
power to all essential services if the main generating 


type Diesel engines. 


sets are out of action for any reason. As will be clear 
from Figs. 1 and 3, the exhaust gases from the main 
engines are passed through two Clarkson thimble- 
tube type waste-heat boilers, which generate steam at 
a pressure of 100 Ib. per square inch. These boilers 
are 9 ft. in diameter and 16 ft. in height. Two similar 
boilers, 6 ft. 9 in. in diameter and 11 ft. high, deal with 
the gases from the auxiliary engines, one each for the 
compressor sets and generating sets, respectively. 
The main-engine boilers are each capable of producing 
5,000 Ib. of steam per hour with the engines running 
normally, while the figure for the auxiliary-engine 
boilers is 1,800 Ib. each. The installation, we under- 
stand, constitutes the largest waste-heat generating 
plant afloat. In addition to the exhaust-gas fired 
boilers, two single-ended marine boilers, oil-fired on 
the Todd system, are installed amidships, between the 
main and auxiliary motor rooms, as shown in Figs. 
l and 2, to supply steam in port, or, if required, at sea. 
All engine-room auxiliaries are electrically operated, 
the motors driving the various pumps ranging from 
100 h.p. to 24 h.p., and throughout the vessel there are 
85 electrically-driven pressure fans for ventilation 
purposes, ranging from 10 in. to 60 in. in diameter. 
About half these are fitted with steam heating elements, 
so that the air delivered can be heated sufficiently 
to keep the vessel comfortably warm in the coldest 
weather experienced en route. Electric heaters are 
also distributed throughout the accommodation, and 
specia] heaters are installed in the engine-room for use 
in New York during the winter months. The supply to 
the electric cooking appliances constitutes an important 
item in the load on the generators, the main ranges, 
bakers’ oven and numerous appliances being heated in 
this way, while the lighting requires about 210 kw. 
The refrigerating installation was supplied by Messrs. 
J. and E. Hall, Limited, Dartford, and includes two 
vertical COg compressors directly coupled to 90-h.p. 
variable-speed motors, running at from 375 r.p.m. to 
200 r.p.m. The cargo and provision chambers are 
arranged for the carriage of fruit, fish, meat, &c., and 
are insulated with granulated cork held in position by 
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wood sheathing. 


They are 
cooled partly by brine-circul- 
ating grids attached to the 
foors and walls and partly by 


cold air circulation. In addi- 
tion, numerous wine coolers, 
water-coolers, &c., are distri- 
buted throughout the vessel, many of which are 
operated by independent compressors in order to 
avoid the necessity for leading brine pipes through the 
accommodation. 

For cargo handling, the hatchways are served by 
16 derricks capable of dealing with loads up to 10 tons. 
These are operated by silent electric winches supplied 
by Messrs. Laurence, Scott and Electromotors, Limited, 
and electric winches are also used for handling the life- 
boats, which are carried in 20 sets of Welin quadrant 
davits. The capstans and windlasses were supplied 
by Messrs. Clarke, Chapman and Company, Limited, 
Gateshead-on-Tyne, and are also electrically operated. 
Electro-hydraulic steering gear is fitted, the pumps 
and motors being in duplicate. 

The navigating appliances include a gyro compass, 
submarine-signalling apparatus and Marconi wireless 
direction-finding gear, the aerial for the latter being 
mounted on top of the forward dummy funnel in which 
the wireless cabin is located, as already mentioned. 
The wireless equipment, which was supplied by Messrs. 
Marconi International Marine Communication Com- 
pany, Limited, London, includes a 14-kw. transmitter, 
having a wave-length range from 600 m. to 2,400 m., 
a l-kw. short-wave transmitter with a wave-length 
range from 17 m. to 40 m., and a receiving set which 
can be used over the whole wave-length range from 
10 m. to 20,000 m. There are also a separate short-wave 
receiver and a }-kw. emergency transmitter operated 
by batteries. 

During last week-end, the Georgic made a trial trip 
from Belfast Lough, which she left at 8.30 a.m. on 
Sunday, June 12, proceeding as far north as Little 
Cumbrae, in the Firth of Clyde, and then turning 
south to Liverpool, where she arrived about midday 
on Monday. Throughout the trip, on which our 
representative was present, the vessel behaved 
admirably in all respects, although it must be admitted 
that the weather conditions were too fine to test her 
sea-going characteristics. From our inspection of the 
vessel, however, we have no doubt that the Georgic, 
which will commence her maiden voyage from Liver- 
pool to New York on the 25th instant, will be at least 
as popular with the travelling public as her sister ship 
has proved to be. Both her owners and builders are 
to be congratulated, the former on the acquisition and 
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the latter on the production of a very fine ship, which, 
as Mr. A. B. Cauty, director and general manager of 
the White Star Line, remarked at a dinner held on 
board on Sunday evening, is a measure of the owners’ 
faith in the future. Mr. F. E. Rebbeck, chairman of 
Messrs. Harland and Wolff, Limited, speaking on the 
same occasion, mentioned that the Georgic had cost 
less than had been anticipated, and he thanked the 
staff and workers of his firm, whose efforts had enabled 
them to effect the reduction. He added, however, that 
it was useless for shipowners to wait for further reduc- 
tions before placing orders for new tonnage, as the 
limit had now been reached. 





LAUNCHES AND TRIAL TRIPS. 


“‘Gazcon.”’—Single-screw general cargo steamer ; triple 
expansion engine. Launch, June 2. Main dimensions, 
394 ft. by 53 ft. by 34 ft. Built and engined by Messrs. 
Alexander Stephen and Sons, Limited, Linthouse, Govan, 
Glasgow, to the order of La Compagnie de Navigation 
d’Orbigny, Paris. 

“ HARLESDEN.”’—Single-screw cargo steamer; triple- 
expansion engine constructed by Messrs. The North 
Eastern Marine Engineering ig oy Limited, Wall- 
send-on-Tyne. Launch, June 2. Main dimensions, 
440 ft. 6 in. by 56 ft. 3in. by 28 ft. 9in. Built by Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne, for Messrs. J. and C. Harrison, 
Limited, London. 

“ AwaRuA.”’—Twin-screw steam tug ; triple-expansion 
engines. Launch, June 3. Main dimensions, 130 ft. by 
32 ft. by 15 ft. Built and engined by Messrs. Lobnitz 
and Company, Limited, Renfrew, for the Bluff Harbour 

rd, New Zealand. 








Proposep Po.isH Moror-Omnisus Service.—A 
Polish railway company is contemplating the intro- 
duction of a motor-omnibus service at Lodz, and is 
desirous of receiving catalogues and particulars of 
motor-omnibuses of United Kingdom manufacture. 
Interested United Kingdom firms may obtain further 
particulars from the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1, quoting reference 
No. G.X. 11,558. 

InsTITUTION OF ELECTRICAL ENGINEERS GOLF MEETING. 
—Ten mementos will be competed for at this meeting, 
which will be held at Moor Park on June 30. The 
meeting is sanctioned by the Council of the I.E.E. and 
members of all grades are eligible. Intending competitors 
should send their names in without delay to the Hon. 
Secretary, Mr. P. Rosling, c/o I.E.E., Savoy-place, 
W.C.2. Some of the mementos are for a single round, to 
meet the needs of competitors who can spare only half a 
day. 
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ELECTRICAL EXPORTS TO FRANCE. 

Ir has now been arranged with the French Govern- 
ment that exports to France of electrical goods, which 
are subject to quota restrictions on entry into that 
country, are to be accompanied by certificates issued 
by a trade organisation in this country. Such goods 
will not be admitted into France unless they are 
accompanied by the requisite certificate. The British 
Electrical and Allied Manufacturers’ Association, 36, 
Kingsway, London, W.C.2, has been chosen as the 
appropriate body for issuing the certificates for elec- 
trical goods and apparatus, and all applications for 
these should be addressed to it. Blank notification- 
of-order certificates will be supplied to manufacturers, 
and, on receipt of an order for goods, it will be necessary 
for two copies to be filled in and sent to the Association’s 
offices. One copy will be retained by the Association 
and the other sent on to the appropriate French 
Syndicat. Applications for French import certificates 
have to be made to the Association within 30 days 
of the due date of delivery. Goods which come under 
the new quota regulations comprise the following classes : 
dynamo-electric machines and industrial electric 
transformers, dry or in oil; dynamo-electric machines 
for motor vehicles of all kinds (except those combined 
with ignition apparatus for explosion engines) ; current 
rectifiers ; apparatus for cutting off, regulating, protect- 
ing, and distributing current, including electric distri- 
bution tables, whether fitted up or not; electric accumu- 
lators of all kinds and their component parts; and 
certain electric measuring instruments and trans- 
formers for use with them. The major portion of the 
British quota, it has been decided, is to be divided 
between interested British firms in proportion to their 
deliveries during 1931, and information has already 
been asked for to enable the quotas to be allocated. 
The system is to come into force on July 1, and any 
further information relating to it can be obtained from 
the Association at the address given above. 


PERSONAL. 


Tae Socrety or Motor MANUPACTURERS AND 
Travers, Limtrep, British Manufacturers’ Section, 83, 
Pall Mall, London, 8.W.1, inform us that the British 
motor industry will be represented directly at the forth- 
coming Imperial Conference at Ottawa by Mr. Peter F. 
Bennett, managing director of Messrs. Joseph Lucas, 
Limited, Birmingham, and by Lieut.-Colonel Alfred 
Hacking, D.S.O., M.C., director of the British Manufac- 
turers’ section of the Society. These gentlemen will 
accompany the official Industrial Advisers and will be 
available to assist with information and guidance on such 








matters affecting the industry as may engage the 
attention of the Conference. 

Messrs. Dorman, Lone anp Company, Linrrep, 
Middlesbrough, have appointed Mr. A. V. Gravely 


general manager of their wire works, in succession to 
the late Mr. F. W. Todd. Mr. Gravely was for many 
years a member of the commercial staff of the Company, 
and later general manager of their constructional works 
at Sydney and Melbourne. 

The partnership known as Messrs. Bowmac and 
Company has recently been formed into a limited liability 
company under the style of Messrs. BowMaK AND 
Company, Limrrep, 25, Victoria-street, London, 8.W.1. 
They have been appointed sole agents for the Kitson 
rotary pump. 

Mr. Matcotm Brarr, who has held the positions of 
director and general manager of Mesars. Head, Wrightson 
and Company, Limited, Thornaby-on-Tees, for a number 
of years, is resigning his position as general manager in 
July next, but will remain a part-time acting director of the 
Company and its subsidiary companies. Masor Ricnarp 
Mixes has resigned his position of general manager of 
the ironworks of Messrs. Newton, Chambers and Com- 
pany, Limited, Thorncliffe, near Sheffield, and local 
director of that firm, and accepted the position as 
director and general manager of Messrs. Head, Wrightson 
and Company, Limited, Stockton-on-Tees. 


Markets ror Motor Venicvies in Brazit.—aA contfi- 
dential report on the above subject, based on in- 
formation received from H.M. Embassy at Rio de 
Janeiro, has been issued by the Department of Overseas 
Trade, 35, Old Queen-street. London, 8.W.1. Interested 
United Kingdom firms can obtain a copy of the report on 
oo to the Department, quoting reference No. 
G.X. 11,404. 


Manual TeLternone Excaance at PiInner.--A new 
manual exchange in Marsh-road, Pinner, the equipment 
of which was manufactured and installed by Messrs. 


CONTRACTS. 


Messrs. Nor-Rust Lieuip Leap Company, LimITED, 
Iddesleigh House, Caxton-street, London, 8.W.1, have 
received the contract for sand-blasting and treating with 
Nust the steel work at Manor House station, on the 
Cockfosters extension of the Piccadilly Railway. 

Messrs. Marconi’s WIRELESS TELEGRAPH COMPANY, 
Limrrep, Marconi House, Strand, London, W.C.2, are 
manufacturing, at their Chelmsford works, the new 
transmitter which will replace the existing one at the 
Radio Excelsior broadcasting station near Buenos Aires. 
The energy of the transmitter is 20 kw. unmodulated 
aerial carrier energy, and modulation up to 100 per cent. 
is arranged for. The transmitter will be adjustable to 
any wavelength between 200 m. and 545 m. (1,500 
to 550 kilocycles), the working wavelength being 
361-4 m. (830 kilocycles). It is anticipated that regular 
transmissions with the new apparatus will commence 
early next year. 

Messrs. Tue InteEGRA Company, LimIreD, 183, Broad- 
street, Birmingham, are to supply the Leeds and Northru 
automatic reversing equipment for the three pup teesth 
furnaces which Messrs. G. P. Wincott, Limited, Atter- 
cliffe-road, Sheffield, are erecting for Messrs. The English 
Steel Corporation, Limited, Sheffield. This equipment 
for the automatic reversal of the air and gas valves of the 
furnaces is based on a temperature-difference control 
and not on a time cycle. 
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Standard Telephones and Cables, Limited, Columbia 
House, Aldwych, London, W.C.2, was brought into | 
operation by the General Post Office on June 8. The | 
equipment is for 3,340 lines, and extensions to prov ide | 
ultimately for 9,500 subscribers are contemplated. | 

Recent DEVELOPMENTS OF THE Foun-Cyiinper | 
Compounp Locomotive: ADDENDUM. 


to the article bearing the above title, which appeared on | Gas Company. Actually, Mr. Sloan is president of the 
page 667 ante, Mesars. La Société d'Exploitation des | five electricity supply companies operating in New York, 
*rooédés Dabeg, 4, Rue du Général-Foy, Paris, 8e, who | which are subsidiaries of that body, and is also a member 
possess the exclusive rights for the poppet-valve gears | of its main board of directors. The correct name of the 
concern described as the Queen's Electric Light and Power 
Company is the New York and Queen's Electric Light and 
mpany. 


mentioned, inform us that their representatives in 
London are Messrs. Associated Locomotive Equipment 
Limited, 54, Victoria-street, 8.W.1. 





appeared on page 567 of our issue of May 13, it was stated 
-With reference | that Mr. M. 8. 


Power 


Washington: Government Printing Office. 

Elektrische Maschinen. Vol. Ill. Die Transformatoren. 
By Dr.-Inc. Rupour Ricuter. Berlin: Julius 
Springer. [Price 19-50 marks.] 





Evecrriciry Suprpry mm New Yorxk.—Errata.— 
In the article on Electricity Supply in New York, which 


Sloan was president of the Consolidated 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

The New Tariffe.—Sheffield keenly welcomes such of 
the new tariffs as affect this district. The spring steel 
and castings duties represent a definite response to 
suggestions made by the Sheffield Imports Committee 
to the Import Duties Advisory Committee in London. 
Sheffield firms should appreciably benefit. The bulk of 
castings importations have been in weights of less than 
a hundredweight, and have been mainly from Belgium 
and Northern France. Underselling from these two 
countries should receive a check. Sheffield is also vitally 
concerned in spring steel. If the duty had remained at 
10 per cent., manufacturers here are convinced that a 
lot of material would have been imported as spring steel 
which was not really steel of that character. The general 
impression of representative manufacturers is that the 
new duties should assist revival and help to place 
employment on a broader basis. 

Iron and Steel.—In bulk steel and the heavy staple 
lines renewed efforts are being made to attract more 
wholesome conditions. Economy schemes are being 
reintroduced in intensified form, and every precaution 
is being taken to eliminate redundancy and avoid waste. 
Such schemes are inclined to bear harshly on current 
employment, but it is hoped that substantial benefit will 
be reaped in the long run. Steel furnace operations 
show little change as compared with a month ago. At 
some of the largest batteries, production has been slightly 
curtailed, but in most instances the number of furnaces 
in commission is unaltered. On balance, there is a lot of 
plant either wholly idle or employed only part time, and 
the tendency is for unemployment slightly to rise. The 
demand for crucible and electric steel is disappointing, 
while business in wrought iron continues to be intensely 
depressed. Kolling-mill activities are irregular; the 
most pronounced progress is in the production of stainless 
steel at local sheet mills. Prices show very little varia- 
tion. The latest quotations are: hard basic-steel 
billets, 7/. 17s. 6d. per ton; soft basic, 61. 7s. 6d.; West 
Coast hematites, 86s.; East Coast hematites, 84s. ; 
Lincolnshire and Derbyshire No. 3 foundry iron, each 
63s. 6d.; Lincolnshire and Derbyshire forge iron, each 
59s. 6d.; bars, 10/.; and sheets, 11/. Welcome activity 
is found in automobile steel, particularly in stamped and 
pressed parts. Manufacturers of piston rods and rings, 
magnet steel, motor-car fittings, and chassis parts have 
booked quite a lot of work for British makers of high- 
class cars as well as for the cheaper makes. Tool- 
makers are more than holding their own against German 
and American competitors. 

University Extension.—The new mining department 
opened this week, at Sheffield University, illustrates the 
growing demand for accommodation to facilitate educa- 
tion and research. The completion of this development 
has been made possible by the generosity of the Miners’ 
Welfare Fund and the South Yorkshire Coal Trade 
Association. Equipped with the most modern machinery 
for instruction in approved colliery practice, and with 
costly apparatus for research work, the department will 
be devoted to the extended training of mining specialists, 
and the exploration of a growing variety of problems 
related to mines’ safety, efficiency, and economy. 

South Yorkshire Coal Trade.—Business in house coal 
has fallen away severely. Even in the best grades 
supplies are more than ample to meet current needs, 
while there is little, if any, disposition to book forward. 
Stocks are also rising in industrial fuel, and values show 
a weakening tendency. The inland demand for indus- 
trial coal reflects the conditions of the heavy industries, 
while export business is keenly sought. Business in 
smalls has fallen away, washed qualities being the most 
promising medium. Weakness has developed in furnace 
and foundry coke, both on home and export account. 
Quotations: Best branch hand-picked, 25s. to 26s. ; 
Derbyshire best house, 20s. to 21s.; Derbyshire best 
brights, 17s. to 188. 6d.; screened house coal, 16s. to 
17s. 6d.; screened house nuts, 16s. to 17s.; Yorkshire 
hards, 16s. to 18s.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 
8s. 6d.; smalls, 48. 6d. to 5s. 6d. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—No improvement in the 
volume of business can be reported. Demand from 
overseas is negligible, but the restricted output of 
Cleveland pig continues to be well taken up by home 
requirements—chiefly by needs of producers’ own 
consuming departments. Indications of early return of 
market activity are absent, but ironmasters show no 
disposition to relax in their attitude regarding fixed 
minimum market rates, and for home consumption f.o.t. 
quotations remain: No. 1 grade, 6ls.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 
To retain a share of Scottish trade, however, makers 
have to resort to severe price cutting. Cheap Indian 
iron continues to be used by pig consumers in Scotland. 
The additional import tariff on foreign iron is very 
welcome, but not likely to benefit home trade in Cleve- 
land qualities, as no iron from abroad is now competing 
with Tees-side for sale to consumers in this country. 

Hematite-—East Coast hematite is comparatively 
cheap, but producers are inclined to take a rather firmer 
stand, their position having been strengthened to some 
extent by the increased import duty on foreign iron, 
which has shut out Dutch hematite from Wales. Rather 
considerable quantities of iron have been arriving in 
South Wales from Holland, and producers of hematite 








here hope and believe that the higher tariff will divert 
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trade to this area. Sales to home customers are light, 
and demand from abroad is quite trifling. Merchants 
are prepared to accept 62s. 6d. for ordinary East Coast 
brands, and customers claim they can place orders with 
makers at round about that figure. No. 1 is at a pre- 
mium of 6d. 

Foreign Ore.—There is still very little activity in foreign 
ore. Best rubio is put at 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke of 
good average qualities is obtainable at 15s. 6d. delivered 


here, but some sellers ask rather more. Local con- 
sumers are well placed as regards supplies and are 
buying little. 


Manufactured Iron and Steel.—Orders for semi-finished 
and finished iron and steel are scarce, but recognised 
market rates are upheld. Common iron bars are 91. 15s. ; 
best bars, 101. 58.; double best bars, 101. 15s.; treble 
best bars, 11/. 5s.; packing (parallel), 8J. ; acking 
(tapered), 101.; steel billets (soft), 5/. 10s.; steel billets 
(medium), 62. 12s. 6d.; steel billets (hard), 71. 28. 6d. ; 
iron and steel rivets, 11/. 5s. ; steel ship plates, 81. 15s. ; 
steel angles, 81. 7s. 6d.; steel joists, 8. 15s.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 9/1. for smaller lots; fish plates, 12l. 10s. ; 
black sheets (No. 24 gauge), 81. 5s.; and galvanised 
corrugated sheets (No. 24 gauge), 91. 108. 


Scrap.—There is little doing in scrap. Borings are 


25s.; turnings, 32s.; light cast iron, 33s.; heavy 
cast iron, 38s.; machinery metal, 40s.; and heavy 
steel, 358. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

The General Outlook.—Leading members of the North- 
Western heavy industries are gradually resigning them- 
selves to the acceptance of the belief that 1932 must 
be written down as one of the blackest years in local 
history. The first five months have proved par- 
ticularly discouraging, for not only have orders of any 
real magnitude been entirely lacking, but the seasonal 
demand has fallen considerably short of that of previous 
years, in most sections. In consequence, the calls upon 
steel manufacturers have been strictly limited and 
rolling mill programmes are made up almost entirely of 


small consignments required for immediate use. At 
present, structural engineers, boiler-makers and locomotive 
builders are placing orders for tonnage which is only 
sufficient to cover the work in hand. There is little 


change in the foundry-iron position, where hand-to- 
mouth buying is still the order of the day. Few forward 
deliveries are being negotiated to replace contracts now 
nearing completion. In the Barrow district conditions 
are somewhat easier. Hope is entertained of some 
benefit to the local industry from the new import duties 
which came into force this week, and, in addition, there 
is a fairly confident belief that useful orders for rails will 
shortly be placed, in the neighbourhood, by the London 
Midland and Scottish Railway Company, which will 
provide a welcome stimulus. 

Recent Engineering Orders.—The motor-vehicle and 
accessories section continues the bright spot in Lan- 
cashire industrial circles. Messrs. Leyland Motors 
Limited, Leyland, have strengthened their order book 
with a contract from the Hull Corporation for ten double- 
deck motor omnibus chassis at 8541. each, and are 
engaged on extensive contracts for omnibuses, lorries and 
fire engines for a number of leading municipalities. At 
Patricroft, Manchester, Messrs. L. Gardner and Sons, 
Limited, who have been closely associated with the 
development of compression-ignition engines, have secured 
a contract from the London Midland and Scottish Rail- 
way for the equipping of 91 motor vehicles with Gardner 
oil engines. Considerable headway has been made in 
the last year or so by Messrs. Mather and Platt, Limited, 
Manchester, with their new departure—the manufacture 
of machinery for the canning trade. The Company is 
now concentrating upon the construction of machinery, 
on the conveyor-belt system, for the filling, sealing, 
preparation, and packing of canned goods, and is receiving 
encouraging orders. Work booked recently by Messrs. 
Metropolitan-Vickers Electrical Company Limited, Traf- 
ford Park, Manchester, includes the supply of tramway- 
ear controllers and traction motors for the Sheffield 
Corporation, and 11,000-volt truck-type switchgear 
for the Chesterfield Corporation. 

The Atherton Dispute-——Efforts are being made to 
bring about negotiations in the protracted dispute in 
the Atherton nut and bolt industry. An official letter 
has been sent from the Ministry of Labour intimating 
the terms and basis upon which the Ministry might 
approach the employers with a view to negotiations 
being instituted. 








Tae Iystrrution or HEatTING aNnD VENTILATING 
ENGINEERS.—The summer meeting of the Institution 
of Heating and Ventilating Engineers will be held at 
Folkestone from June 20 to 22. A Council meeting will be 
held at the Grand Hotel, the headquarters of the Institu- 
tion during the meeting at 6 p.m., on June 20. On the 
next day there will be a meeting of members at the Grand 
Hotel at 9.30 a.m., when, after a civic welcome and the 
transaction of general business, Mr. Norman Wignall will 
read a paper on “ Heating Boiler Ratings.” e after- 
noon will be devoted to golf and lawn-tennis competi- 
tions, and in the evening, at 6.45, a reception and ban- 
quet will take place at the Grand Hotel. The whole of 
Wednesday, June 22 will be devoted to a circular motor 
drive to Canterbury, via Dover, Deal, Sandwich, and 
Ash, returning to Folkestone via Barham. The offices 


J ee Institution are at 12, Russell-square, London, 
1 





NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

The Coal Trade.—While business is still much below 
that required to enable collieries to work regularly, 
orders for small quantities, principally single cargoes, 
have been concluded rather more readily of late. More- 
over, shipments to France have been accelerated as & 
result of the action of the French Government in allowing 
French seaports to receive additional quantities of coal, 
suitable for domestic purposes, with the object of making 
the employment of dock workers somewhat more regular. 
The imposition of a quota on foreign imports of coal has 
seriously affected work at the French docks where 
hundreds of men have found employment in discharging 
cargoes, with the result that representations were made 
to the French Government indicating the seriousness of the 
effects of the reduction in imports. While it does not 
follow that more Welsh coal will go to France, as the 
French railways and public services are being urged to 
use native fuel, hopes are entertained that the licensing 
conditions will in future be more equitable, so far as 
British coal is concerned, than has been the case in the 

it. Negotiations are proceeding between the British 
Mining Association and Federation of Coal Exporters 
and French importers for the formation of a Committee 
in Paris to deal with the control of licences. In the mean- 
time, supplies of dry nuts and cobbles have been rendered 
scarce by the intermittent working of pits, and with the 
demand relatively good, collieries could secure a premium 
on the schedule prices of these descriptions, which, how- 
ever, form a small proportion of the output of the coal- 
field. Other descriptions of large, small, and sized coals, 
however, continue in abundant supply and are readily 
obtainable at the minimum prices. 


Coal for Italy—Concern has been aroused in Welsh 
coal-trade circles by the fact that the Italian State 
Railways have not yet placed orders for the third million 
tons of coal, which they were to have purchased under 
the terms of the Hague agreement. It is also stated 
that the Italian State Railway offices at Cardiff, which 
were re-opened some two and a half years ago, are 
again to close down, and that the Italians are negotiating 
with the United States for supplies of American coal, in 
exchange for preferential treatment for Italian goods. 
It is stated that the Italians have taken offence at the 
imposition of import tariffs by this country, which they 
contend has harmed Italian trade and represents a 
breach of the Hague agreement. 

Pitwood Workers’ Tariff—Negotiations are to be 
resumed between the pitwood importers and repre- 
sentatives of the pitwood dischargers at Cardiff, Penarth 
and Barry, in respect to the importers’ proposals for 
a revision of the tariff and conditions of employment. 
The importers, it will be recalled, gave notice to terminate 
the present agreement on July | in view of the refusal of 
the men to accept any change in the tariff or conditions 
and at the same time did not offer any alternative sug- 
gestions to the employers’ ideas of what they considered 
fair rates and conditions of employment. 








Lake SHore Gotp Mine, Ontarro.—The value of 
the gold recovered at the Lake Shore gold mine, Ontario, 
Canada, in 1931, was over 2,213,0001. The average 
recovery of gold from each ton of ore milled during the 
year reached the high value of 2/. 15s. 8d. 





Tae Royat Instrrurion.— A general meeting of the 
Members of the Royal Institution was held on June 6, 
Sir Robert Robertson, Treasurer and Vice-President, 
being in the chair. The chairman reported on behalf 
of the managers that they had on he ams the Becker 
family a gift of a number of Faraday letters; from 
Mr. D. O. Wollaston, Dr. Wollaston’s camera lucida ; 
and from Professor J. C. M’Lennan the apparatus in 
which the liquid helium, used in the demonstration at his 
evening discourse on Friday, the 3rd inst., was transported 
from Holland. 





Tue INcoRPORATED SWANSEA EXcCHANGE.—A copy of 
the forty-fourth annual report of The Incorporated 
Swansea Exchange, for the year 1930-31, has a 
reached us. As has previously been the case, the boo! 
contains a brief history of the Exchange, a list of present 
and former officers, a statement of accounts for the year 
ending June 30, 1931, an account of the forty-fourth 
annual general meeting held on January 19 last, and lists 
of subscribing bers, together with their addresses 
and the products they manufacture, a classified directory 
of trades, and a list of tin-plate and terne-plate brands. 
The book concludes with the Articles of Association and 
the by-laws of the Exchange. Copies of this publication 
may be obtained on application to the secretary of The 
Incorporated Swansea Exchange, Royal Metal Exchange, 
Swansea. The price is 3s. 6d. net. 





British STANDARD SPECIFICATIONS FOR ScrEws.— 
The British Standards Institution have added two specifi- 
cations to their already important list of specifications 
dealing with bolts, set-screws and nuts. These additions 
comprise No. 450-1932, coveri bright countersunk, 
round, and cheese-head screws [British Standard Whit- 
worth (B.S.W.) and British Standard Fine (B.S.F.)]; 
and No. 451-1932, covering bright square-head set 
screws with flat chamfered ends (B.S.W. and B.S.F.). 
These specifications provide for round, countersunk, and 
cheese-head screws from }4-in. up to 1 in. in diameter, and 
ape set screws from }-in. up to 1 in. in diameter. 
The general dimensions of the screws are given in the 
btained, price 
post free, from the Publications De; ent 
.W.1. 


specification, copies of which may be o 
2a. 2d. each, 
of the Institution, 28, Victoria-street, London, 








NOTICES 


OF MEETINGS. 





Puysicat Socrety.—To-night, 5 p.m., Imperial Col- 
lege of Science and Technology, South Kensington, 
S.W.7. Guthrie Lecture. “The Concept of Causality 
in Physics,” by Professor M. Planck. 

ILLUMINATING ENGINEERING Socrety.—To-night, 7 
p-m., Royal Society of Arts, John-street, Adelphi, W.C.2. 
Annual General Meeting. Presidential Address by 
Sir F. Goodenough. 

Norte or Eneianp Institute or MINING AND 
MECHANICAL ENGINEERS.——-Saturday, June 18, 2.30 p.m., 
Newcastle-on-Tyne. ‘“‘ Newcomen and His Engine,”’ by 
Mr. R. N. A. Miller. ‘‘ The Firedamp Interferometer, 
an Optical Measuring Instrument for Determining the 
Methane Content of the Air Underground,” by Dr. F. 
Loewe. ‘ Notes on a Few Unusual Occurrences of In- 
flammable and Noxious Gases in Mines,” by Mr. A. M. 
Bryan. 


NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—No change can yet be reported 
in the state of the Scottish steel trade, and makers are 
very quiet indeed. Orders are not anything like sufficient 
to keep plants moving without breaks, and in some cases 
work has been stopped for more than a week on end. 
The National Committee is now hard at work in the 
endeavour to find a way to circumvent the severity of 
the foreign competition which has had such an effect on 
our home steel trade, and it is hoped that much good 
may come out of this great effort. In the black steel 
sheet trade a healthy demand prevails for the lighter 
gauges and inquiries are also very encouraging. The 
heavier gauges, however, are moving but slowly, while 
producers of galvanised sorts are slack, although 
there are a few good inquiries in circulation at present. 
Prices are unchanged and are as follows: Boiler plates, 91. 
perton; ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. 
per ton ; black steel sheets, } in., 7/. 158. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 11/. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—A dull tone is still general in 
the West of Scotland malleable-iron trade and the demand 
for bar iron is extremely poor. Makers are hoping that 
a further restriction will be put on the imports of Conti- 
nental iron by an increase in the current tariff which, 
they hold, is not sufficient to meet their case. The re- 
rollers of steel bars are also anxious for more protec- 
tion to enable them to carry on, as they have been very 
hardly hit during recent times. In the meantime they are 
very quiet and new business is scarce. The following are 
the current market quotations: Crown bars, 91. 15s. 
per ton for home delivery, and 9/. 5s. per ton for export ; 
and re-rolled steel bars, 61. 10s. per ton for home delivery, 
and 61. 7s. 6d. per ton for export. It was lately agreed by 
makers of re-rolled steel bars that they should again 
be put under control, as it was considered that this was an 
opportune time to renew the former arrangement. 

Scottish Pig-Iron Trade.—The pig-iron industry of 
Scotland has not changed over the week, and only a very 
moderate demand exists all round. Imports from India 
continue, and oy from another part of the Empire are 
“‘ free,” although local makers would like to see some 
restriction put upon them. The current market quota- 
tions are as follows :—Hematite, 68s. 6d. per ton, delivered 
at the steel works ; foundry iron, No. 1, 728. per ton, and 
No. 3, 69s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron — shipment of Scottish 
pig-iron from Glasgow Harbour remains very “pes and, for 
the week ending last Saturday, June 11, only amounted 
to 297 tons. Of that total, 215 tons went overseas and 
82 tons coastwise. During the corresponding week of 
last year no shipments were recorded. 














ARTIFICIAL TIDES AT THE LONDON ZOOLOGICAL GaR- 
pDENS.—Electrical equipment has been installed to pro- 
duce “tides” in a specially constructed rocky cove in 
the Aquarium at the logical Gardens, Regent’s Park, 
London. The water rises and falls every six hours and the 
various marine creatures are thereby subjected to the 
normal conditions experienced by them when in their 
natural state. A magnetic valve is fitted at the water 
inlet to the pool and another to the outlet, and both are 
connected to a time switch. At 10 a.m., the outlet valve 
is closed automatically and the inlet opened. Sea-water 
begins to flow back slowly into the l and around the 
rocks, and continues to rise until 4 p.m. The time 
switch then reverses the working of the two valves ; the 
water begins to ebb and continues to fall until 10 p.m., 
when the cycle of operations is recommenced. 





Rew’s Cottrery Guipe.—The aim of the compilers of 
the little volume entitled Reid’s Handy Colliery Guide 
and Directory, 1932, is to give, in coi cise and readily 
aceessible form, information regarding the collieries and 
coal industries in the counties of Northumberland, 
Durham, Yorkshire, Cumberland, and Westmorland. 
It contains lists of collieries, colliery owners, agents, 
managers, i ‘s and i tors of mines, and also 
associations and institutions connected with the coal 
trade in the North of England. The Coal Mines Act, 
1911, together with various statutory rules and orders 
issued since the Act came into force, are also given, 
and the book concludes with miscellaneous information, 
formule, and coal-trade statistics. A large folding map 
of Northumberland, Durham and Yorkshire, showing 
the position of the collieries and railways, is included. 
The little volume is published, price 28. fd. not, by 
Messrs. Andrew Reid and Company, Limited, Straw. 
Leazes Park-road, Newcastle-upon-Tyne. 
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WHITE STAR MOTOR LINER “ GEORGIC,” 


CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, ENGINEERS AND SHIPBUILDERS, BELFAST. 


(For Description, see Page 711.) 
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Tue Road Transrorr Leacus.—A new organisation, | transport. We understand that there is no subscription, | should be addressed to the honorary secretary of the 
known as the Road Transport League, has been formed ; | and that all who are interested in transport on the roads | League, Mr. Horace Wyatt. M.Inst.T., Dorset House, 
its object is to encourage the free development of road | are invited to become signatories. All communications | Tudor-street, London, E.C.4. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2., 


We desire to call the attention of our read to 
the fact that the above is our SOLE ADDR a4 
any other publications bearing 





and t no connection exists tween 


somewhat similar titles. 
TELEGRAPHIC {" ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TeLerHons Numser—TEMPLE BAR 3668 
(2 lines). 


AND 





SUBSCRIPTIONS, HOME 
“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
£3 


FOREIGN. 


For the United Kingdom ........................ 5 0 
For Canada— 
Thin paper copies ...................000 £218 6 
Thick paper copies..................0.00+: £ 3 0 
For all other places abroad :— 
Thin paper copies ..................00+ £3 3 0 
3 7 6 


Thick paper copies......................-. 

Foreign and Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 














TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than First Post on Thursday. In consequence 
of the necessity of going to press early with a 
portion of the edition, alterations for standing 
advertisements should be received 10 days 
previous to the day of Publication. 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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VOCATIONAL TESTS. 


In pre-war days, official inquiries showed that 
it commonly took a year for a lad leaving school to 
find an occupation mutually satisfactory to himself 
and to his employers. In the meantime, he drifted 
from job to job. This and similar observations has 
led to the establishment in many towns of juvenile 
employment officers, who endeavour by means of 
conferences with parents, teachers and the children 
themselves, to discover the special aptitudes or 
disabilities of each. The knowledge thus acquired 
is supplemented by medical reports, and on the basis 
thus secured, advice is given on the choice of occupa- 
tion. Experiments made in 1925 on some twelve 
hundred children in London gave reason for believing 
that inquiries of this kind might be usefully 
supplemented by tests of intelligence and dexterity. 
This conclusion is very decidedly confirmed by the 
results of a test just completed at Birmingham, 
which, though involving fewer numbers than the 
London investigation, had the very valuable feature 
that ‘a control” was provided. To this end, some 
three hundred children drawn from schools, selected 
as representative of average conditions, were 
divided into two groups by a process equivalent to 
numbering off. Those corresponding to the odd 
numbers formed one group and were advised, 
without tests, on the results of conferences and 
inquiries of the kind already described. The 
remainder formed a second group in which these 
inquiries were supplemented by dexterity tests.* 
Of the tested children who took up the occupa- 
tions recommended, 64 per cent. retained their first 
situation for more than six months, and 45 per cent. 
for more than 18 months. Of those who disregarded 





the advice given and entered other occupations, 





* The Value of Vocational Tests as aids to choice of 
em nt. The Treasurer's (Stationery) Department, 





Council House, Birmingham, 1982. Price 1s. net. 


only 26 per cent. remained in their first posts for 
6 months, and only 12 per cent. for more than 18 
months. In the control group, 45 per cent. of those 
who accepted the advice given retained their first 
posts for 6 months, and 30 per cent. for 18 months. 
It was further found that at the end of two years 
a greater proportion of the children held posts in 
accordance with the advice given than was the case 
at the outset. 

There thus seems to be a marked advantage in 
supplementing the opinion of parents, teachers and 
doctors by vocational tests. Indeed, the gain 
is perhaps greater than the figures indicate, since 
the report points out that employers are reluctant to 
discharge an unsatisfactory lad, hoping that he will 
improve by experience. In general, the reports 
of the employers strongly confirmed the advice 
given, particularly in the case of the tested 
group. Of these, 98 per cent. were described as 
satisfactory ; and of these, 44 per cent. were regarded 
as very suitable. It is, of course, not an easy 
matter to devise wholly satisfactory tests. The 
report notes that children from the poorer homes 
did relatively worse in linguistic tests than in manual] 
tests, in which they were but little behind those 
reared in better conditions. 

In the earlier days of vocational tests, it was too 
readily assumed that the total capacity possessed 
by an examinee could be deduced from tests 
of isolated capacities, such as sureness of eye 
and sensitiveness of touch, and also that single 
tests actually tested only isolated capacities. It is 
of course, obvious that the tests should not cover 
operations in which the testee may have had previous 
practice. Thus a child from a card-playing family 
would show up well in any test involving the hand- 
ling of cards. A full discussion of all the pertinent 
considerations is given in a recent publication* of the 
Industrial Health Research Board, which reviews 
the tests in use both here and abroad. In Germany, 
vocational tests have been very largely adopted 
and schemes developed for a great variety of occu- 
pations. Aspirants to positions as railway men are 
subjected to a sorting test, consisting of fitting a 
series of metal shapes into appropriate sockets, 
whilst would-be drivers are tested in a model cab 
fitted with all the usual operating handles. 

The report gives no indication as to what steps 
are taken to ensure that testees have not prepared 
themselves for these tests by prior practice. This 
was the difficulty encountered with the intelligence 
and character tests tried in the early days of the 
naval college at Osborne. The candidate was 
subjected to a viva voce examination intended to 
test his own character and intelligence, rather than 
the ability of his coach. He was asked, therefore, 
unusual or even absurd questions, and his reactions 
observed. This plan worked well enough until the 
professional coaches introduced a similar feature 
into their curriculum. A point on which emphasis 
is laid, is that in all tests of skill and intelligence, 
there should, during the test, be detailed observa- 
tion of the examinee by the examiner. This is 
considered to be specially important during a work 
or trade test, and is regarded as essential to the 
determination of vocational ability. 

It has been found, moreover, that tests should 
not be too simple. The more complex the better. 
In this connection, it is of interest to recall that in 
tests made in America before the war, on the effect 
of alcohol on dexterity, it was found that in all the 
simple tests, the effect was distinctly bad, but the 
more complex the operation required, the less was 
the falling off in the performance, and indeed, 
the effect seemed, if anything, to be beneficial in 
cases where a considerable demand was made on 
the intelligence. 

In inspection work, temperament plays a con- 
siderable part, and the qualifications needed form 
the subject of another reportt, issued by the 
Industrial Research Board. A study has been made 
of inspectors engaged in the examination of 
cartridges, metal cases, steel balls, tile sizing and 
sorting; and in the examination of photographic 
material and in paper sorting. A preliminary 


1 Tests of Dexterity. 








*A Classification of Vocati 
H.M. Stationery Office, 1932. Price le. 3d. 














in Industry (a Preliminary 
Office, 1982. Price 1s. net. 
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attempt has been made to devise simple tests which 
would give an indication of the probable efficiency 
of a would-be inspector. Inspectors are apt to 
suffer from boredom, a condition which is reflected 
in a reduced output during the middle hours of a 
shift. The opinion is expressed that the severe 
penalties sometimes imposed for errors are a 
mistake, and lead to a reduction of output and to 
the rejection of much perfectly good material. 
Insistence on accuracy may, it is suggested, be 
overdone, and the same quality, as well as increased 
speed, may be attained by the removal of some of 
the penalising and inhibiting features of inspection 
work. A case is quoted in which the penalties 
were very heavy, and the result was that over- 
conscientiousness and anxiety resulted not only 
in low speed, but in a low standard of accuracy. 
Experience increases both speed and accuracy, 
as was well illustrated by a test of 90 children 
which extended over 15 weeks. At the outset, the 
speed was under 40 in five minutes, and the accuracy 
under 70 per cent. In the fifteenth week, the 
speed, in one group, had risen to 75 and the 
accuracy to 97-6 per cent., the corresponding 
figures for the other group being 124-5 and 96-1 
per cent. Hence, nearly double the output only 
led to a reduction of about 1} per cent. in the 
standard of accuracy attained. In this case the 
group with the lower output had been specially 
impressed with the importance of accuracy. In 
many cases it is pointed out that small defects are 
of little importance even if they do occasionally 
escape detection. On the other hand, the defects 
in steel bearing balls are very minute, but very 
important, since an almost imperceptible hair-line 
may indicate a cracked ball. It is of interest to 
note that it is particularly in these cases, where 
detection is difficult, that the quicker workers may 
prove to be the more accurate. 

As regards the vexed question of payment by 
time or piece, the report suggests that though 
payment by time is a check on excessive speeds, it 
is liable to develop indifference and inattention, with 
the result that accuracy as well as speed may be 
seriously reduced. Hence a piece rate, combined 
with adequate supervision and suitable penalties, 
may prove more satisfactory, especially if combined 
with a bonus regulated by the amount of bad 
material rejected. 

Efficiency is increased by the introduction of 
suitable changes in the form of the work. Output 
and accuracy were both found to be increased by 
an hourly change in the kind of material inspected. 

If there is much defective material coming through 
due to carelessness in the manufacturing operations, 
outpat is more than proportionately reduced. 
Bad lighting also seriously diminishes output. 


ELECTRICITY SUPPLY “AND FUEL 
CONSUMPTION. 


Tue analyses and summaries of the returns of 
the electricity generated, and fuel consumed, at 
the power stations in Great Britain during 1931, 
which have just been issued by the Electricity 
Commissioners,* fo!low the familiar form and indi- 
cate that some progress is now being made in the 
closing down of the smaller and less efficient plant, 
for, although returns were received in respect of 
538 stations, this number being 21 less than in the 
previous year, actually 33 stations were closed. 
The difference is accounted for by four new stations 
being placed in commission, and by the inclusion for 
the first time of stations, which had been operating 
on a non-statutory besis, The steam stations, 
which included by far the majority of those of the 
largest output, numbered 300, or 12 less than in the 
previous year ; and, while the amount of electricity 
generated in — way increased from 11,727,567, 729 
kw.-hours to 12,144,907,009 kw.-hours, the fuel 
consumption Sa from 9,952,336 tons to 
9,878,964 tons. The number of oil engine stations 
fell from 163 to 162, though the electricity generated 
in them increased from 81,554,977 kw.-hours to 
88,651,970 kw.-hours, and the fuel consumption 
from 34,549 tons to 38,481 tons. The number of 
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gas producer stations was 31, compared with 33 in 
the previous year, and the electricity generated in 
them increased from 11,222,140 kw.-hours to 
11,385,912 kw.-hours, while the fuel consumption 
fell from 9,823 tons to 9,690 tons. In some of these 
stations waste heat, refuse, town gas or water power 
was also used, while in 45 stations one or other of the 
latter forms of power were exclusively employed. 
Taking the stations as a whole, the electricity 
generated amounted to 12,812,700,970 kw.-hours, 
an increase of 3-89 per cent. over the figures for 
1930, while the fuel consumed was 9,927,135 tons, 
or a decrease of 0-69 per cent. 

As in 1930, the district showing the highest degree 
of electrification was South-East England, where the 
electricity generated in 121 stations increased from 
4,203,561,124 kw.-hours to 4,526,931,791 kw.-hours, 
or 7-69 per cent. This was followed by North-West 
England and North Wales, where 81 stations 
generated 2,268,120,353 kw.-hours, or 3-32 per cent. 
in excess of 1930. The area with the largest number 
of stations was South-West England and South 
Wales, where there were 130, or three less than in 
the previous year. In South Scotland there were only 
six stations, which generated 12,378,855 kw.-hours. 
In two areas the amounts generated were less than 
in 1931, Central Scotland showing a decrease of 
9-01 per cent. and North East England a fall of 
7°62 per cent. In North Scotland, the increase 
was no less than 42-38 per cent. owing to the 
opening of new water power stations, while in 
South Scotland and East England it was 15-29 per 
cent. and 14-88 per cent. respectively. These results 
indicate in no uncertain way the intense depression 
under which our heavy trades are suffering. At 
the same time they clearly show that in the new 
industrial areas, of which South-East England is 
the principal, electricity is holding a predominant 
place as a power agent and is consolidating its posi- 
tion, obtaining not a little assistance in doing so 
from the increasing domestic load. On the com- 
mercial side, therefore, and with due reservations, 
the industry may be said to be in a satisfactory state. 

The figures for fuel consumption exhibit a pro- 
gressive economy, which proves that on the tech- 
nical side progress has been no less satisfactory, 
besides reflecting the greatest credit on those respon- 
sible for the operation of the various plants. For 
though the average fuel consumption in the steam 
stations analysed was only 1-82 lb. per kilowatt- 
hour generated, as compared with 1-9 lb. in 1930 
and 1-97 lb. in 1929-30, the improvement in many 
of the individual stations was much greater than 
would be supposed by considering these figures. 
And it is, of course, from the most economical 
stations that as a general rule the output is 
greatest. A partial, and notable, exception to 
this rule is the Kearsley station of the Lancashire 
Electric Bower © ‘iompany which, with a fuel consump- 
tion of 1-2 lb. per kilowatt-hour generated, was 
the most economical station in 1931, though its 
output was only 153,432,290 kw.-hr. This figure 
was, however, slightly in excess of the record of 
1-17 lb. obtained the year before by the same station. 
At the following stations the consumption was equal 
to or less than 1-5 lb. per kilowatt-hour: Hams 
Hall (Birmingham Corporation), Portishead (Bristol 
Corporation), Barking (County of London Electric 
Supply Company), Spondon (Derbyshire and 
Nottinghamshire Electric Power Company), Padi- 
ham (Lancashire Electric Power Company), Clarence 
Dock and Lister Drive, No. 3 (Liverpool Corpora- 
tion), Deptford East and West (London Power 
Company), Maidstone, Barton (Manchester Corpora- 
tion), North Tees (Newcastle-upon-Tyne Electric 
Supply Company), Thorpe Hamlet (Norwich Cor- 
poration), Chadderton (Oldham Corporation), Upper 
Boat (South Wales Electrical Power Distribution 
Company), and Ferrybridge (Yorkshire Electric 
Power Company). These sixteen stations compare 
with a similar list of twelve in 1930, the new comers 
being Spondon, Clarence Dock, Deptford East, 
Maidstone, Thorpe Hamlet and Chadderton, while 
the Hayle station of the Cornwall Electric Power 
Company and the Bonnybridge station of the 
Scottish Central Electric Power Company drop out, 
owing to a slight increase in fuel consumption. 
At 84 other stations the consumption was less than, 
or equal to, 2 Ib. per kilowatt-hour compared with 











96 in 1930, though this distinction is, of course, quite 
arbitrary, and a number of other stations only 
exceeded the figure we have chosen by a small 
fraction. Their results would probably have been 
better had not the condition of trade been so 
depressed. Of the stations where the consumption 
was below 2 lb. per kilowatt-hour, 20 were non- 
selected, while 27 selected stations had consumptions 
above that figure, though in many cases the excess 
was very small. At 25 stations 5 lb. or more of fuel 
per kilowatt hour was consumed, the highest figure 
being 14-35lb. Though the latter figure is distinctly 
poorer than the worst figure of 1930, the number of 
stations falling into this category is two less than 
during the previous period. It will be gathered, 
however, that certain undertakings have still con- 
siderable leeway to make. It may be added that 82 
oil engine stations are recorded as consuming | lb. or 
less of fuel per kilowatt-hour generated, compared 
with 80 in 1930 and 77 in 1929-30, the most econo- 
mical being that of the Buxton Corporation, where 
the consumption was 0-58 lb. per kilowatt-hour, or 
slightly less than the best station in the 1930 return. 
The most efficient gas producer station was that 
of the Stratford-on-Avon Electricity Company, 
Limited, with a consumption of 1 -53 Ib. per kilowatt- 
hour, or slightly higher than that obtained by the 
best station in the previous year. Of the total 
electricity generated, 94-81 per cent. was produced 
in steam stations, 3-25 per cent. by water power, 
0-99 per cent. in waste-heat stations, 0-67 per cent. 
in oil engine stations, 0-18 per cent. by refuse 
destructor stations, 0-09 per cent. by gas producer 
stations, and 0-01 per cent. by gas engines using 
town’s gas. In 1930, 95-12 per cent. of the output 
was generated in steam stations, 2-6 per cent. in 
water power stations, 1-36 per cent. in waste-heat 
stations, and 0-02 per cent. by gas engines using 
town’s gas, the other figures showing little or no 
change. The large increase in the amounts gene- 
rated by water power is due to the opening of the 
Scottish stations. 

As regards thermal efficiency, the best result for 
a steam station was obtained by the Deptford West 
station of the London Power Company, the figure of 
24-02 per cent. of which compares favourably with 
the 23-84 per cent. reached by Kearsley last year. 
On this occasion Kearsley has also slightly improved 
its figure to 23-85 per cent. Other stations where 
a figure of 20 per cent. was exceeded were Hams 
Hall (Birmingham Corporation), Portishead (Bristol 
Corporation), Barking (County of London Electric 
Supply Company), Spondon (Derby and Notting- 
hamshire Electric Power Company), Portobello 
(Edinburgh Corporation), Kirkstall (Leeds Corpora- 
tion), Clarence Dock and Lister Drive No. 3 (Liver- 
pool Corporation), Deptford East (London Power 
Company), Barton (Manchester Corporation), North 
Tees (Newcastle-upon-Tyne Electric Supply Com- 
pany), Brimsdown B (North Metropolitan Electric 
Power Supply Company), Chadderton (Oldham 
Corporation), Bonnybridge (Scottish Central Electric 
Power Company), Hartshead (Stalybridge, Hyde, 
Mossley and Dukinfield Tramways and Electricity 
Board), and Ferrybridge (Yorkshire Electric Power 
Company). This list of eighteen stations compares 
with nine stations with similar figures in the 1930 
return, so that the improvement has been consider- 
able. It will be noticed that nearly all of these 
stations with high thermal efficiencies are of the 
largest and most modern types. Actually the 
highest figure for thermal efficiency was obtained 
by the oil engine station of the Buxton Corporation 
where the high figure of 31-8 per cent. compared 
favourably with the 30-8 per cent. obtained by the 
same station in the previous year. 

With the reservation that load factors are some- 
times based on the number of hours in the year and 
sometimes on the number of hours run, thus making 
direct comparison unwise, it may be mentioned that 
the highest figure (93-1 per cent.) was obtained by 
the station of the Lochaber Power Company, 4D 
indication, if any were needed, of the value of an 
electro-metallurgical load. At Stoke Newington, 
Chichester, Middleton, and Rochdale, the corres- 
ponding figures were 87-6 per cent., 85-6 per cent., 
84 per cent., and 82-5 per cent., respectively. It 
may be noted that the load factor at Deptford West 
was 44-1 per cent. and that at Kearsley and Hams 
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Hall it was only 35 and 26-5 per cent., respectively. 
On the other hand, at North Tees it was as high as 
60-2 per cent. 





NOTES. 


CONSULTING ENGINEERS AND ADVERTISING. 


For very many years past the Association of 
Consulting Engineers have taken up the attitude 
that its members must not attempt to increase 
their practices by indulging in any form of adver- 
tising. This policy, though correct enough in 
principle, has the undoubted disadvantages that 
it bears most harshly on the younger members of 
the profession, whose names have not yet become 
household words, and thus deprives potential 
clients of a certain freedom of choice. If it be 
argued that this is a disability under which all 
professions suffer, it may be countered that the 
suffering is one of degree, and that doctors, archi- 
tects and, above all, lawyers have ways of making 
their qualifications known which are not open to 
the engineers. Moreover, the restrictions of a 
consulting engineer are self-imposed, and they 
receive no protection from a certifying body. It is 
therefore not surprising to find that the general 
depression has resulted in many requests that the 
Association should take steps to make the profession 
of consulting engineer better known. To deal with 
this request a sub-committee was appointed last 
December, and recommended, inter alia, that a 
standing notice “ about the Association, somewhat 
on the lines of that issued by the Surveyors’ Institu- 
tion, should be inserted in suitable papers and 
publications’ at regular intervals. This matter 
was also discussed at the annual general meeting of 
the Association, which took place on Monday, 
May 30, when the chairman, Mr. S. C. Lewis, stated 
that the committee did not desire to take action on 
the recommendations until the Institution of Civil 
Engineers had been consulted, and we understand, 
therefore, that it is proposed to send delegates to 
the senior body for that purpose. Such delegation 
will be able to point out that the general body of 
members is in agreement with the proposals made 
by the committee, and to insist that, in the words 
of Mr. A. H. Dykes, the root of the trouble lies in 
the lack of knowledge by financial corporations and 
laymen of the functions and duties of a bona-fide 
consulting engineer. We hope that the delegation 
will receive sympathetic hearing, and that before 
long the Association will be armed with the necessary 
powers to educate the public. It is probably as 
true of a profession as of a chain that its strength 
is only equal to that of its weakest link, and some 
effort to reinforce a part which is now approaching 
its yield-point is therefore worth while. 


WATERLOO BRIDGE. 


The latest action of Parliament has left the 
question of Waterloo Bridge in a more indefinite 
state than ever, if such a thing be possible. On 
June 1 the London County Council’s Annual Money 
Bill, which contained an item providing for the 
expenditure of 95,000/., up to September 30, 1933, 
for the purpose of the demolition of the existing 
bridge and the erection of a new one, came be- 
fore the House of Commons, and an instruction 
to the Committee that this item be left out was 
passed. The item was actually deleted by the 
Committee on June 9. It is hardly necessary to 
review the debate that took place on the earlier of 
these dates in detail for the arguments advanced 
both by those who supported and by those who 
opposed the proposals of the Council will already be 
familiar to our readers. Both the Minister of 
Transport and the Secretary of the Dominions, 
however, made the point that a body charged with 
the responsibility of looking after the bridges of 
London should not be lightly deprived of the autho- 
rity necessary to carry out that duty, while the 
Financial Secretary to the War Office contended 
that the House possessed the right of investigating 
every Bill brought before it. He was on less certain 
ground when he added, with oratorical exaggeration, 
that to hundreds of thousands of British subjects 
all over the world the word England brought the 
vision of the House of Commons clock tower, of the 
dome of St. Paul’s Cathedral and of the bridges 





that lay between, and that decisions on Metropolitan 
matters must therefore be approached in a slightly 
different way from those elsewhere. He forgot, 
however, that unless something is done pretty 
soon Macaulay’s New Zealander will be able to 
view the ruins of Waterloo Bridge from St. Paul’s, 
instead of the ruins of St. Paul’s from London 
Bridge. Matters have, in fact, reached what 
appears to be a serious deadlock. The position 
was ably reviewed in a report presented by their 
Parliamentary Committee to the Council on Tuesday. 
This, however, contains no recommendation, for the 
very good reason that it is difficult to see what 
recommendations could be made, and in introducing 
it, Sir Oscar Warburg was only able to say that dis- 
cussions with the Government were proceeding. 
Such discussions are hardly, however, likely to 
produce much result, unless the members of the 
Government can patch up their differences, and 
unless they can persuade the House that in this 
matter the Council’s proposals are worthy of adop- 
tion. The policy of encouraging the Council to make 
suggestions and then rejecting them is obviously 
one which cannot go on indefinitely. 

Tourtne Cars. 


ATRLESS-INJECTION ENGINE FOR 


Although there has been a very rapid develop- 
ment of airless-injection engines in this country 
for road transport, their application has been 
confined to commercial vehicles, and it is generally 
regarded as unlikely that this type of engine will 
be applied to touring cars for some considerable 
time to come. The position in the United States 
presents rather a unexpected contrast to this, inas- 
much as progress has been decidedly slower in the 
commercial-vehicle field, but developments in the 
private-car field have reached the point at which one 
of the leading engine builders, Messrs. Cummins 
Engine Company, Columbus, Indiana, is commencing 
production on an airless-injection engine specially 
designed for touring cars. This position may be 
said to be almost entirely due to the efforts of 
Mr. C. L. Cummins, who fitted a marine engine, 
made by his firm, to a passenger car some two 
years ago, and with this vehicle, and later models 
with lighter engines, set up a number of striking 
performances. Among these may be mentioned a 
speed of 100-75 m.p.h. at Daytona, and a number 
of long journeys in which the reliability and con- 
venience of the engines used were fully established. 
The new engine, which has been subjected to 
exhaustive tests, is a six-cylinder model with a 
cylinder bore of 3} in. and a piston stroke of 5 in. 
The engine weighs about 650 lb., and as the overall 
dimensions are closely comparable with those of a 
petrol engine of the same cubic capacity, it can be 
fitted to medium sized cars such as the small 
Chrysler. The engine develops 80 brake horse- 
power at 2,500 r.p.m., and the fuel consumption 
works out at about 1 gallon per 60 miles. The 
actual consumption figures are 0-55 lb. per brake 
horse-power-hour on light load, falling to 0-42 Ib. 
per brake horse-power-hour for about one-third to 
three-quarters load, and rising to about 0-50 lb. 
per brake horse-power-hour at higher loads. The 
engine incorporates all the leading features of 
earlier Cummins models. The air is compressed 
to 500 lb. per square inch, and the pressure in the 
fuel system is from 60 Ib. to 90 lb. per square inch. 
It will be recalled that in these engines, each cylinder 
is fed by a common pump through a distributor, 
and that there is an injector plunger, operated by 
a cam, in the centre of each atomiser. The fuel 
is heated in the injector and mixed with hot com- 
pressed air before being delivered into the combus- 
tion space by the downward movement of the 
injector plunger. In consequence of this system, 
the fuel sprayed into the combustion space is 
mainly in the gaseous state, and this, in conjunction 
with the common fuel pump for all the cylinders, 
distinguishes the engine from typical airless-injection 
models made in this country. 


Tae Krxe’s Brrrupay Honovrs List. 


The list of honours conferred by His Majesty the 
King on the occasion of his sixty-seventh birthday 
contains more names that will be familiar to 


of the Imperial College of Science and Technology 
has been promoted to a viscountcy, and knighthoods 
have been conferred on the following :—Vice- 
Admiral C. D. Carpendale, controller of the British 
Broadcasting Corporation and President of the 
Union Internationale de Radio-Diffusion ; Mr. 
R. H. Davis, governing director of Messrs. Siebe, 
Gorman and Company ; Mr. W. F. Fladgate, Chair- 
man of the London Power Company; Mr. R. L. 
Mond, President of the Faraday Society ; Mr. A. A. 
Musto, superintending engineer, Lloyd Barrage 
Circle, Sukkur; Mr. A. H. Preece, consulting 
engineer to the Crown Agents of the Colonies ; Mr. 
J. D. Siddeley, chairman and managing director, 
Armstrong Siddeley Motors, Limited; and Mr. 
J. B. G. Smith, chief engineer and secretary to the 
Government of the Punjab. Engineer Rear- 
Admiral H. A. Brown, a member of the Council of the 
Institution of Mechanical Engineers, Mr. C. V. 
Drysdale, Admiralty Research Department, and 
Mr. R. G. Hetherington, chief engineering in- 
spector, Ministry of Health, become Companions 
of the Bath; and Mr.F. G. Bristow, general secretary 
the Commercial Motor Users’ Association, Mr. A. 
Humphries, mechanical engineer and _ building 
works superintendent, Royal Ordnance Factories, 
Woolwich, and Mr. F. H. Wynne, H.M. deputy chief 
inspector of mines, Commanders of the Order of the 
British Empire. Messrs. A. B. Hart, assistant 
engineer-in-chief, General Post Office, Mr. A. M. 
Henshaw, central examiner to the Board of Mining 
Examinations, Mr. G. Shearing, principal scientific 
officer, Naval Signal School, Portsmouth, and 
Mr. E. C. B. Walton, hydro-electric engineer, United 
Provinces, are appointed officers, and Mr. 8. C. 
Bartholomew, assistant staff engineer, General 
Post Office, and Mr. W. Y. Bridgman, civil engineer- 
in-chief’s Department, Admiralty, members of the 
same order. Mr. D. G. Harris, lately consulting 
engineer to the Government of India, is appointed 
C.S.1., and Messrs. E. C. Niven, chief engineer, Port 
Commissioners, Rangoon, and 8. C. Mould, super- 
intending engineer, Rohri Canal Circle, Lloyd 
Barrage and Canals Construction C.1.E. 








THE INSTITUTE OF TRANSPORT. 
(Concluded from page 684.) 
Furt RESEARCH AND TRANSPORT. 


On Thursday, the 2nd inst., the chair was taken 
at the Institute of Transport Meeting at Buxton, by 
Mr. W. V. Wood, and a paper on “ Fuel Research in 
Relation to Transport ’’ was submitted by Professor 
R. V. Wheeler, who said that fuel supplied the motive 
power in almost all forms of transport, while the 
conveyance of the various kinds of fuels from their 
source to their place of use provided problems of 
transport as important as any. Progress in fuel 
research, therefore directly influenced transport 
by the provision and application of motive power 
and indirectly by the results of changes in the charac- 
ter of the fuels used. This was exemplified in 
marine transport by the competition between coal 
and oil, which had provided a stimulus that had 
resulted in marked improvements in the methods 
of power production ; in railway transport, where 
the use of electric and Diesel-electric trains was being 
suggested and attempts were being made to use 
pulverised fuel; and in road transport, where the 
petrol engine was challenged by the Diesel engine, 
the coal-gas engine and the producer-gas engine. 

It was clear therefore, that the fuel technologist 
must continue his investigations on cognate 
problems. The most important of these were the 
probable changes in the character of the fuels used 
in industry and for domestic purposes, and the effect 
of those changes on transport and on the amount and 
character of the materials to be transported. From 
the point of view of the fuel user the ideal would be 
to eliminate transport either by using the fuel at its 
source, or by adopting a fuel that need not be carried 
by road or rail. The high cost of railway transport 
had extended the use of alternative fuels and, if 
maintained, must encourage their development. 
And, though for stationary practice coal remained 
unchallenged, for locomotive boilers, its supersession 
had been suggested owing to its lower efficiency. 
Further developments in the use of pulverised fuel 











engineers than has been usual on recent occasions. 
Lord Buckmaster, chairman of the Governing Body 





would dispose of these suggestions. For domestic 
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and office use, for central heating, coal could not be 
used as effectively as coke or oil and there was 
much to be said for a smokeless, yet flaming, fuel 
produced from coal by low temperature carbonisa- 
tion. The principal effect of this from the transport 
point of view, would be the replacement of the 
40,000,000 tons of household coal used annually 
by about the same weight of a fuel of lower bulk 
density. 

As regards oil, the cost of distributing petrol was 
excessive, in comparison with its intrinsic value and 
some less expensive system, by pipe line perhaps, 
seemed to be demanded. The production of petrol 
and oils from coal by hydrogenation would mean 
increased transport of coal, but the high capital 
cost of the plant would necessitate the maintenance 
of a substantial duty on imported petrol, so long 
as the present over-production of natural petroleum 
continued. The well-organised research work of 
the gas industry rendered gas a highly economical fuel 
to use and the cost of its transmission was low. Its 
use might therefore be expected to increase steadily. 
One conclusion was that imported oil was not 
essential for the maintenance of road transport 
services as these could be maintained by the use 
of compressed gas or by oil obtained from coal. 

Mr. ©. J. Hyde Trutch, in opening the discussion, 
said that though the efficiency of pulverised .fuel 
was high, its use gave rise to difficulties in respect 
of storage and tube burning. The former meant 


carrying the fuel in pulverised form, which in the | 


case of locomotives would mean decreased simplicity 
and reliability, together with higher maintenance 
It must be remembered that, though the 
capital cost of the Diesel locomotive was higher 
than that of the steam locomotive, it would replace 
more than one of the latter and this replacement 
could be effected gradually. Electrification, on the 
other hand, meant a large capital expenditure at 
one time. He did not think that when the com- 
pression and distribution charges for coal gas were 
taken into consideration its cost at the vehicle 
would be much less than that of petrol. It would 
also be difficult to accommodate a tank of the size 
required on any existing motor vehicle and under 
the present regulations the weight of such a tank 
would entirely preclude its use. Heavy oil was 
now being produced at 4d. per gallon from certain 
carbonisation processes, and these might 
ordinated nationally by hydrogenating the oil to 
produce petrol, which could be sold economically 
at a price comparable with that at which it was 
being offered in the present rate war. Anything 
which could be done to increase the prosperity of 
the coal industry of the country was worth doing. 

Mr. A. Witeomb Smith asked for some further 
information regarding the Drumm battery and 
Dr. K. G. Fenelon pointed out that the use of 
batteries for traction purposes depended on their 
cost and that they were more likely to be of use for 
such purposes as signalling. He added that the 
introduction of the Diesel-electric locomotive 
depended on whether its higher capital cost could 
be paid for by a higher degree of utilisation. There 
were still possibilities in the improvement of the 
steam locomotive, all of which ought to be con- 
sidered. As regaras pulverised fuel, some method 
was required of preventing it caking, so as to 
render the use of central milling plant possible. 

Continuing the discussion, Mr. W. A. Jepson 
pointed out that it did not always pay the railway 
companies to use the best coal, as the cost of its 
carriage might outweigh the other advantages. 

Mr. F. Lydall said that railway electrification was 
not really germane to the subject of the paper, 
which dealt with fuel. 
could not be settled generally, but must be considered 
in detail for each particular scheme. 

It was stated by Mr. W. H. Gaunt that the fumes 
arising from the use of heavy fuels might be a disad- 
vantage when food stuffs were being carried. On the 


costs, 


be co- 


other hand, the absence of fire risk was a distinct | 


advantage. The service given by the petrol com- 
panies and the difficulty, especially in the southern 


counties, of obtaining suitable coal and water for | 


steam vehicles were other points the user had to 
consider. The slowness of the steam vehicle often 
meant the payment of overtime and lodging allow- 
ances, which added to the cost. In fact, to the 


It was a question which | 
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| trader ultimate convenience was as important as 
fuel consumption. 

Mr. A. J. McIntosh asked whether it would not 
be possible to use coal gas for firing locomotive 
boilers, and Mr. J. Mackenzie Junner pointed out 
| the risk of using this form of fuel when an accident 
occurred. German experience was that heavy oil 
engines could be run on any grade of fuel, but 
that the cheaper grades gave rise to trouble from 
smell. 

The Chairman said that steam locomotive develop- 
ments were more likely to be in the direction of 
improved grate design than in that of higher steam 
pressures. As regards domestic fuel supply far too 
little was done in the way of storing coal during the 
summer for use in the winter. 

Professor Wheeler, in reply, agreed that fuel 
research was being dealt with in too sectional a 
manner and should be co-ordinated. This was no 
reflection on the Fuel Research Board, which was 
responsible for technical processes alone. The 
problem of producing oil from coal had been solved 
technically, but with petrol at its present price 
no undertaking would be justified in constructing 
the necessary commercial plant, unless a sufficient 
import duty on foreign supplies could be guaranteed. 
Nor could low temperature carbonisation processes 
pay their way unless the domestic consumer could 
be persuaded to burn the semi-coke produced. 
The drawback to the use of pulverised fuel was 
often the cost of grinding and it was not yet clear 
on what the “ grindability ’’ of a coal depended. 
Progress in this direction might be made by the 
use of semi-coke, as this was easy to pulverise and 
did not cake. The fumes from a Diesel engine were 
less noxious than those from a petrol engine and 
could be avoided by paying attention to combustion. 

In the afternoon, a visit was paid to Chatsworth, 
while in the evening members attended a concert 
at the Pavilion by invitation of the Buxton Corpora- 
tion. 


Pusiic Service Motor TRANSPORT. 


On Friday morning, the chair was again taken 
by Sir Joseph Nall, and a paper on “ Public Service 
Motor Transport—Some International Compari- 
sons,” was presented by Mr. H. M. Wyatt, who 
pointed out that the scope and development of the 
motor “bus, and coach varied considerably in 
different countries and was affected by a large 
number of factors such as the distribution of popula- 
tion and industries, the habits of the people and 
existence of alternative methods of transport. 
London possessed the largest and best organised 
fleet of town service "buses in the world, while 
outside Great Britain, the finest example of town 
‘bus operation was in Berlin. Germany could 
also claim to have the largest decentralised fleet of 
inter-urban and rural coaches, consisting of some 
12,000 vehicles engaged in carrying passengers 
and distributing mails, whereas the United States 
possessed the largest decentralised bus fleet engaged 
in long-distance operation, one company being 
responsible for some 4,000 ’buses on routes totalling 
about 45,000 miles. In some cases, road transport 
had been adversely affected, and in others had 
actually been helped, by existing local government 
and transport interests. For instance, the Penn- 
sylvania and Southern Pacific Railways were using 
‘buses to replace unprofitable train services, and in 
Germany the attitude was generally in favour of 
| competition and a considerable measure of private 
enterprise. In fact, in America, the propaganda 
conducted by the "bus companies was directed to 
|induce the public to use the "bus, not in place of 
| the railway, but instead of the private car. 





America by keeping privately-owned vehicles out 
of the central areas and by really scientific instal- 
lations of traffic signals, such as that in Chicago, 
where the passage of vehicles through the “ loop ” 
district was less obstructed than it was 20 years 
ago, though the volume had increased 20 times. 
On the other hand, the average speed of the ‘bus 
traffic in New York was so low that it had not been 
| considered necessary to equip the newest vehicles 
| with pneumatic tyres. There were marked differ- 


The problem of congestion was being tackled in 
| 
| 


|ences in the composition of ‘bus fleets, the typical 
vehicle in London, Berlin, and New York being a 
double-decker carrying a conductor, 


while in 
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Paris and Rome, single-deckers also carrying con- 
ductors were used. In most of the great cities of 
North America single-decker vehicles controlled by 
one man were employed. One of the principal reasons 
why a single-decker was employed outside New 
York was that the public was already used to the 
principle of the flat rate fare, but in Paris it was 
partly due to the streets being narrow and hilly, 
and partly to the ease with which such vehicles 
could be adapted for military purposes. In Rome, 
th eemployment of the single-decker was compulsory 
for the same reasons. It was claimed that the use 
of one-man control need not have a harmful effect 
on the average speed. 

Mr. O. C. Power, in opening the discussion, 
said that road transport in this country was suffering 
from the promulgation of a number of hastily 
conceived regulations. For instance, a reasonable 
number of standing passengers at rush hours was 
forbidden in public service vehicles, with the result 
that double-deckers had to be used on routes 
where they were not really required. No vehicle 
ought to be in charge of one man only. Mr. E. B. 
Hutchinson considered that the system of control 
used in Chicago aimed at keeping the traffic in 
motion, while here it was always coming to a stop. 

Contrary to Mr. Wyatt’s assertions, Mr. Ashton 
Davies argued that, the policy of rail and road 
co-ordination in this country was proceeding most 
successfully and that there had been a big increase 
in public facilities since the railways and road 
services agreements had been signed. The railway 
opposition to road-service licences before the 
Traffic Commissioner was largely to secure a locus 
standi. Mr. A. Whitcomb Smith pointed out that 
one-man "buses were more expensive when the 
carrying capacity exceeded 20. The restrictions 
imposed by the Post Office made the carriage of 
mails less remunerative than appeared at first 
sight. 

Mr. E. W. Willis said that the tramway autho- 
rities were constantly improving their vehicles, and 
that this form of transport could not be considered 
obsolete. Mr. C. S. Dunbar pointed out that in 
this country the ‘bus and tram passenger considered 
he had a presumptive right to a seat, though that 
this attitude was changing was shown by the fact 
that the latest London County Council tram had 
12 less seats than formerly. It was therefore more 
comfortable during the slack times and held more 
passengers during rush hours. In Rome a ’bus 
with only 22 seats was being used, and the con- 
gestion at rush hours was very great. The number 
of fares missed must be high, partly owing to the 
complicated system of charging. 

The last speaker, Mr. W. V. Wood, claimed that 
co-ordination between railway and road services 
had already been effected, but it could not be made 
complete until there was still more regulation and 
more unity. Councillor T. H. Adams said that the 
Continental countries which he had visited had 
nothing to teach us in road transport. 

Mr. H. Wyatt, in reply, said the paper was not 
intended to be an indictment of British practice, but 
only to bring about a few points of difference 
between what was done here and elsewhere. He 
was pleased that the railway representatives had 
expressed a more open-minded view than he 
expected. 

In the afternoon a visit was paid to Manchester, 
where the works of the North-Western Road Car 
Company, Limited, the Hyde Road Depot of the 
Manchester Corporation Transport Department, 
and the School of Signalling, and the colour-light 
signalling installation at the Victoria station were 
inspected. In the evening a reception was held by 
Sir Joseph Nall on behalf of the President ; and on 
Saturday a visit was paid to the Manchester Ship 
Canal. 


Propuction or Pie Iron anp STEEL IN GREAT 
Brirain.-The monthly memorandum issued by the 
National Federation of Iron and Steel Manufacturers, 
Caxton House, Tothill-street, Westminster, London, 
S.W.1, states that there were 69 blast-furnaces in opera- 
tion at the end of May, this total being identical with 
that for the beginning of the month. The production of 
pig-iron in May amounted to 315,300 tons, compared 
with 316,900 tons in April, and 346,500 tons in May, 1931. 
The May output of steel ingots and castings totalled 
416,900 tons, against 433,300 tons in April, and 435,100 
tons in May, 1931. 
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INSTITUTION OF GAS ENGINEERS. 

Wuewn Mr. J. Herbert Canning, President of the 
Institution of Gas Engineers, opened the proceedings 
of the Annual Meeting in the Park Lane Hotel, 
Piccadilly, London, on Tuesday, June 7, he first 
extended a welcome to the representatives of the 
kindred institutions overseas, who had come to take 
part in the deliberations. Formal business followed, 
including the presentation of the Annual Report. 
This showed that the membership increased during the 
year, and that there were many more entrants for the 
Institution examinations in gas engineering and gas 
supply. References to the activities of individual 
sub-committees afforded information on progress made 
in their particular fields. One feature that deserved 
attention was the inauguration of a gas museum. 
Unfortunately, as the report indicated, the accommoda- 
tion at present available was limited, and therefore the 
acceptance of gifts had to be confined to those not of a 
bulky character. The report was adopted. 

The presentation of awards for papers read last year 
were then made. The Institution Gold Medal was 
handed to Mr. J. Stanley Thorman, for his contribution 
on “ Intermittent Vertical Chambers and Coal and Coke 
Handling Plant at Southall,” and the H. E. Jones 
London Medal to Mr. Alfred L. Holton, for his 
paper on “The Semi-Direct Recovery of Ammonia 
in Gas Works Practice, and the Recovery of Tar Acid 
from Ammoniacal Liquor.’* The other premiums 
were awarded to Mr. Walter Grogono and Mr. E. W. B. 
Dunning. 

In his presidential address, Mr. J. Herbert Canning 
first referred to the formation of the International 
Gas Union, and to the progress made in the industry 
in other countries. In the United States of America, in 
spite of the enormous extension of the use of natural 
gas, the sales of manufactured gas had increased from 
159,000 million cub. ft. in 1911, to 326,900 million cub. 
ft. in 1921, and to 408,000 million cub. ft. in 1930. The 
use of gas for industrial purposes had there been 
developed to a remarkable degree. It was the absence 
of restrictive antiquated legislation in North America, 
the President suggested, which made this satisfactory 
position possible. In New England alone, the number 
of gas central-heating installations increased from 512 
in 1925 to 6,861 in 1930, the average rate charged 
varying from 75 cents to 95 cents per 1,000 cub. ft. 
Considering the difference of the winter conditions in 
Canada and the British Isles, he advocated the com- 
bination of a moderate degree of central heating with 
local supplementary gas fires. Commenting upon the 
effects of the rapid development of motor traffic, 
and the necessary strengthening and improvement of 
road foundations and surfaces, he claimed that they 
constituted a tax upon gas, water, electricity and tele- 
phone users, without any compensating benefits. Public 
utilities should not, in equity, be called upon to bear 
such portion of the increased cost of reinstating modern 
road surfaces as was due to improvements carried out 
for the sole advantage of road users. 

PowER IN Gas Works. 

The paper considered on Tuesday morning was by 
Mr. F. M. Birks, mechanical engineer of The Gas Light 
and Coke Company. In it he dealt with ‘ The Co-ordi- 
nation of Power Relative to Gas Works.” He stated 
that the development of the use of power operation 
for the variety of appliances used gas works began 
with exhausting plant, pumping machinery, and 
cranes for unloading coal. Steam was then in use, as it 
was cheaply obtained and the equipment was simple, 
reliable and flexible. When mechanical charging and 
discharging of retorts was introduced, some system 
of transmission of power became necessary. In early | 
days, rope drives, pneumatic and hydraulic systems | 
were employed, but were gradually ousted by electric | 
motors. As the development of power-using appliances 
grew, the advantages of the use of electrical energy, | 
particularly in enabling a complicated sequence of | 
operations to be performed by the attendants without | 
fear of error, became more and more apparent. For the | 
production of such energy, steam-driven appliances 
had many advantages, especially when supplies of | 
steam could be produced at low cost by the utilisation 
of waste heat, or the burning of cheap fuel, such as 
breeze. 

Where coal supplies were water-borne, he continued, | 
unloading appliances were essential. Usually they | 
took the form of grabbing cranes, or telphers of high | 
capacity, to ensure rapid turn-round of the vessels. | 
The provision of power for this purpose had to be con- | 
sidered as an addition to the normal peak load due | 
to the other requirements of the works, because the | 








continuously worked, needed an extremely flexible 
drive, and was usually steam-driven. Gas pumping 
was in the same category in regard to requirements, 
but was generally of a more intermittent character. 
Water pumping was commonly effected with centrifugal 
units, electrically driven. Where absolute reliability 
was essential, however, as for boiler feeding, steam 
pumps of the direct-acting type were regarded as the 
most suitable. Positive reciprocating pumps were 
preferred for ammoniacal liquors and tar, and were 
generally steam driven. Gas washers of the rotary 
type were generally operated by small non-condensing 
steam engines, but, in some cases, electrical drives 
had been employed. In all gas works there were also 
repair shops, which commonly provided a steady day 
load. 

Lancashire boilers were used in small works, but 
for large modern installations, preference was shown 
for water-tube boilers fitted with mechanical grates, 
economisers, superheaters, and balanced-draught equip- 
ment. A pressure of 160 lb. per square inch usually 
met all requirements of normal service, except in very 
large works, where pressures up to 300 lb. per square 
inch had been adopted to meet their special needs. 
The waste-heat boilers installed in retort houses were 
usually of the cylindrical, multitubular, fire-tube type, 
a form suited to use in restricted spaces. Their 
draught fans were usually driven by steam. Process 
steam, the author stated, was used in gas works for 
water-gas manufacture, steaming retorts and producers, 
the benzole plant, in the manufacture of sulphate of 
ammonia, gas drying, and for many heating purposes. 

Mr. Birks then described the installations at some 
of the 15 works of the Gas Light and Coke Company, in 
which nearly 2,000,000 tons of water were evaporated 
each year, 68 per cent. of which was effected by the 
utilisation of waste heat, and 14,750,000 units of 
electricity were generated annually. At the Beckton 
works, the old system of having several isolated boiler 
houses, each supplying steam to groups of engines, 
pumps and other appliances, had given place to a 
scheme of interconnection and control from one point. 
Eleven waste-heat boilers in the retort houses were 
interconnected with four water-tube mechanically- 
fired boilers, steam being produced at 160 lb. per square 
inch, superheated to 300 deg. C. Nine waste-heat 
boilers in the water-gas plant were interconnected with 
an original bank of eight water-tube boilers, supplying 
saturated steam at 130 lb. per square inch pressure. 
Linking together of the two systems at suitable positions 
was effected by reducing valves. When coke ovens 
were added to the equipment, as well as activated- 
carbon benzole plant and a gas-drying installation, it 
became necessary to add to the steam production, 
and a bank of water-tube boilers was introduced, that 
generated steam at a pressure of 300 lb. per square inch. 
The combustion chambers of these were made large 
to permit the burning of home-produced liquid fuel, 
in conjunction with solid fuel or alone, without 
damaging the grates. Where the quantities of steam 
dealt with warranted the expenditure, de-superheaters 
were employed. In these, the superheated steam was 
passed through a constant spray of water. The 
excess water fell to a sump and was rapidly recirculated, 
absorbed heat, and was thus raised almost to the boiling 

int. 

At present, a gas-boosting plant was in process of 
installation. The design included three turbo-boosters, 
each of a capacity suitable for dealing with 2,000,000 
cub. ft. of gas per hour, and raising its pressure from 
1 in. to 15 in. water gauge. The outlet gas having been 
reduced in pressure by passage through the benzole 
plant and mixed with the stream from the water-gas 
plant, would be again raised in pressure by passage 
through other turbo-boosters before going to the 
station gas-holders. These further machines were 
three in number, and each was capable of dealing with 
3,000,000 cub. ft. per hour. 

At the Brentford works an interesting feature was the 
introduction of a steam accumulator, of a total capacity 
of 12,000 lb. of steam. The burning of coke breeze 
efficiently at the tar and ammonia works of the company 
had been effected by the use of a type of furnace 
having a secondary arch above the ignition arch. 
This was so arranged that a proportion of the products 
of combustion passed over the incoming solid fuel 
to the front end of the furnace and so heated it, and 
then returned to the combustion chamber by the 
passage between the two arches. The heating of the 
incoming fuel ensured rapid and certain ignition, and 
the return flue eliminated the nuisance of the emission 
of smoke. 

The methods adopted by the Gas Light and Coke 


times of unloading were generally dependent upon the | Company to increase economy in the generation and 
tides, and sometimes coincided with the periods of | use of power were: the use of waste heat and low- 


greatest demand upon the generators. 


Where coal | grade fuel for steam-raising, the combined production 


was rail-borne, power needs were smaller, being confined | of power and process steam by means of back-pressure 
to the operation of tipplers and capstans, normally | turbines or units bled at stages, the adoption of the 


at predetermined periods during the day. 


Retort | most efficient type of motive-power plant where the 


charging and discharging machines were now mainly | direct use of steam was essential, and the extended 
operated electrically. The exhausting plant, which was ' application of electrical transmission. 





In opening the discussion, Mr. F. J. West referred 
to the very wide range of technical work that fell to 
the lot of a gas engineer. The two outstanding features 
of the paper were the evidence afforded of the extent 
to which waste heat was now utilised in a gas works— 
the Gas Light and Coke Company used no less than 
107 waste-heat boilers—and the growing use of elec- 
trical equipment. Many undertakings had to study 
the question of the possible economy with much 
smaller units than those mentioned in the paper. It 
had been universal experience that the electrical 
equipment in gas works had to be of robust construc- 
tion. The duty was one for which the ordinary fittings 
were too light. 

Dr. E. W. Smith thought that the evidence available 
showed that the losses in works with regenerative 
settings were higher than those where waste-heat 
boilers were used. Such boilers should be standardised 
on the basis of the heating surface in contact with the 
gases, 

Another speaker, Mr. H. D. Madden, suggested that 
the value of waste-heat boilers should receive greater 
attention. Another sphere where savings could be 
effected was in the feed water to boilers. By the 
installation of water meters in the make-up system for 
each group of boilers it had been possible to reduce 
the purchase of water at Cardiff works by 800/. per 
annum. 

Major W. Gregson directed attention to the fact 
that the author regarded direct-fired boilers as a 
necessity, even when most of the steam required was 
raised by waste heat. There were, he contended, many 
cases where there was no firing at all with new fuel. 
While steam or electricity were equally suitable on the 
grounds of economy for the driving of draught fans, 
electrical equipment had the advantage of simplicity. 
With suitable electrical gear the distrust on the ground 
of unreliability would disappear. 

Mr. H. Sensicle advocated the use of dry cooling of 
coke as a means of getting economy, and Mr. E. B. 
Tomlinson asked for information regarding the dust 
and grit arresters installed. In his experience electrical 
fans gave trouble and steam-driven units were much to 
be preferred. The important factor in determining 
the capacity of a waste-heat boiler was the speed of 
flow of the gases. Dr. Anderson called attention to 
the magnitude of the recoverable losses of heat in 
gas works, and suggested that the gas industry had 
still two important means of reducing costs to meet 
competition, namely, the introduction of coke ovens 
and oil production. 

The author, in reply, said he could give no informa- 
tion regarding small waste-heat boiler installations, but 
thought the question of their economy was largely 
associated with their operation by men having other 
duties. Although electrically-operated fans seemed 
to have an advantage in cheapness, the costs of cables 
and other considerations had to be borne in mind. 
They were actually higher than those for steam equip- 
ment. The grit and dust arresters used were of many 
makes. Their efficiency could only be estimated on 
the basis of removing nuisances. De-aerators had 
been introduced into some of the newer installations, 
but experience with them was not yet available. 


Gas For INDUSTRIAL HEATING. 


When the meetings were resumed on Tuesday after- 
noon, Dr. C. M. Walter, the engineer-in-charge of the 
Industrial Research Laboratories of the City of Bir- 
mingham Gas Department, presented a paper on “* The 
Use of Gas as a Fuel in Industry, with Special Reference 
to Future Applications.” In his opening remarks, the 
author showed the significance of the use of gas for 
industrial purposes by stating that the gas sold in 
Birmingham for this duty was 609 million cub, ft. 
in 1913 and was no less than 3,210 million cub. ft. 
in 1930, an increase of over 500 per cent. in seventeen 
years. Huge developments in America, and the 
recently instituted transmission of coke-oven gas over 
long distances in Germany, were further indications of 
the general realisation of the advantages to be obtained 
with gaseous fuel. In early days the gas supplied in 
large towns was regarded as an expensive fuel, because 
of its comparatively high cost on the pure basis of 
thermal contents. Close study had shown that for 
many operations this was more than compensated for 
by the savings incidental to the use of gas, reductions 
in total costs being, in some instances, greater than the 
fuel costs of the operations. ‘Town’s gas was essentially 
a fuel which could be efficiently burned under controlled 
conditions and made available a wide range of atmos- 
pheres within the working chamber. It was apoyo | 
suitable for automatic control, and, owing to its hig 
thermal concentration, could be distributed through 
pipes of comparatively small section to different points 
in a manufacturing establishment at a comparatively 
low cost. Owing to the high flame temperatures it 
was capable of producing, it was possible to transfer 
heat very rapidly to the load. Further, owing to the 
relatively high thermal capacity of the air used for 
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its combustion, the working temperatures could be | 
raised by simple recuperation. | ‘NATIONAL’? 
The recovery of waste heat, the author continued, | 
could be effected either by regeneration, or recupera- | 
tion, of the air utilised for the combustion of the gas, 
or by the pre-heating of the load before it was raised 
to the full working temperature. Comparing town’s 
gas with producer gas for heating a certain furnace, it 
had been found by tests that 1,287 B.Th.U. were | 
required per pound of load for producer gas, as against 
886 B.Th.U. for town’s gas. This was due to the | 
higher combustion temperature of the town’s gas, | 
and showed the importance of using a gas for industrial 
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operations which gave a high flame temperature. 

Some of the more important practical applications | . 
were outlined in the second part of the paper. Usually | . : : 
in the cementation, or carburising, of steel, the process | 
was continuous. With modern furnaces, operating 
on the natural-draught principle, and with waste-heat 
recovery for working temperatures of about 900 deg. C. 
to 920 deg. C., gas consumptions as low as 1-6 cub, ft. | 
per pound of gross load had been obtained, but for | 
average work a figure of from 2-0 cub. ft. to 2-2 cub. ft. 
should be allowed for. 
was necessary and the load was allowed to cool down 
after each soaking operation, the consumption was 
increased to 5 cub. ft. to 6 cub. ft. per gross pound of | 
load. For the reheating, normalising and annealing | 
of steel forgings, finished components and carburised | 
work, natural-draught furnaces were eminently suitable, 
and for a working temperature of 850 deg. C. to 900 deg. 
C., a good average figure for gas consumption was 
1-5 to 1-75 cub. ft. per pound. In the case of con- 
tinuous operation, it might be reduced to as low as 
1-2 cub. ft. Gas was used extensively for the melting 
of alloys. Taking type metal as an example, melting | 
was possible in continuous operation with 700 cub. ft. of | 
gas perton. The modern conveyor type of drying and | 
japanning stoves were usually gas fired. Owing to 
heavy maintenance costs, many of such installations 
designed for the use of other fuels had now been con- 
verted to gaseous heating. The developments of the 
future seemed to be in the direction of the recirculation | 
of heated air, after the removal of foreign matter taken 
up in the stream. In connection with the forging of | 
steel bars and billets, town’s gas and coke-oven gas | 
found extensive use, both for small and large work. 
In the case of intermittent forging operations, where | 
temperatures up to 1,400 deg. C. were required, a} 
gas consumption of approximately 5 cub. ft. per pound | 
was an average figure. With larger forges, working | which six pails and a shallow sheet-iron tray, measuring 
continuously, this figure was capable of reduction to| 8 ft. by 1 ft., all containing petrol, were ignited. 
about one-half; indeed, with large billets, figures as| Using an extinguisher of small size, such as may be 
low as 1-8 cub. ft. had been obtained. carried on a motor car, a jet was directed on to 

In the food industries there was a wide field of service | the surface of each pail in turn and finally on to 
for gas. Practically all the large travelling-band types | the tray. The conflagration was put out practically 
of ovens for the continuous baking of biscuits were | instantaneously, i.e., as soon as the liquid spray 
gas heated. In small-scale working, the fuel had not | encountered the burning petrol the flames died out, 
yet found its proper place in bread making, but it was | with the result that only a relatively small portion of 
almost universally employed in large-scale production. | the contents of the cylinder was actually used on the 
Sugar boiling, and the cooking of meats, provided | fire, the remainder being allowed to blow out to waste. 
good examples of useful service for gas. |The second test, we were informed, was that sub- 

From general experience, obtained in various parts/| mitted to the firm by the Air Ministry. In this, two 
of the country, it appeared that where gas under- | separate sheet-iron trays, 3 ft. long, 2 ft. wide and 
takings supplying large industrial consumers were in| 2 ft. deep, were each filled with 2 lb. of wood wool. A 
& position to justify rates as low as 4d. per therm, there | quantity of petrol was poured on each and the first tray 
was a large field for the development of new business, | was ignited. The fire was allowed to burn up well for a 
even against the competition of other methods. few moments before the jet from the extinguisher was 
turned upon it; meanwhile the second tray had been 
ignited. Here again the extinguishing action was remark- 
ably rapid, the fire in each tray being put out, in turn, by 
a small extinguisher held in one hand by the operator. 
We were informed that, as a result of this test, which, 
it will be admitted, is a most exacting one, the firm has 
secured the contract to supply extinguishers for all 
the aeroplanes of the Royal Air Force. 











stated, depends upon its intense freezing effect. That 
it is a very efficient medium for extinguishing fires was 
recently demonstrated in our presence at the Essex 
Works of the National Fire Protection Company, Lim- 
ited, Petersham-road, Richmond, Surrey. Some seven 
or eight separate tests were conducted, in the first of 


(To be continued.) 


THE ** ESSEX "’ FIRE EXTINGUISHER. 


Tue advantages of the small portable chemical fire 
extinguisher are so obvious and well known that it is 
unnecessary for us to recapitulate them; they have, | 
of course, proved invaluable when fire has broken out| In a third test, a tin of petrol fitted with a small 
in garages, factories, shops, hospitals, and private | tap, was placed on a stand 6 ft. above the ground; the 
dwellings, as well as on motor cars and lorries and | tap was opened and the petrol allowed to flow on to 
on shipboard. The apparatus usually consists of a| wood shavings contained in a tray below. When a 
sealed metal container which holds the chemical, | lighted match was thrown into the tray the flame, of 
generally in the form of a liquid, with means for | course, travelled right up the descending petrol stream, 
releasing it quickly when the necessity arises. Of} but the small Essex extinguisher dealt with this blaze 
late years the efforts of manufacturers of these ap-| with the same rapidity that had characterised the 
pliances have been mainly directed towards improv- previous tests. 
ing the fire-extinguishing potency of the mixtures} In the fourth demonstration, the “ Featherspray’ 
employed, and the adoption of methyl bromide con-| installation of the firm was brought into use. In 
stitutes one of the latest, if not the latest, develop-| this,'a number of fixed spraying nozzles are con- 
ment in this direction. This liquid forms the basis| nected by small-bore copper tubing to the extin- 
of the mixture used by Messrs. The National Fire | guisher, which is held in a bracket. A quantity of 
Protection Company, Limited, in their Essex fire | petrol was poured into a 36-gallon tank situated on 
extinguisher, which consists of a metal cylinder con- | a platform and about half-full of water. Fitted inside 
taining the liquid, together with an inert gas under | the tank were four jets arranged to spray tangentially 
pressure, the cylinder being hermetically sealed by | on to the surface of the liquid contents; the jets were 
yper discs. These are pierced when the plunger | connected to a one-pint size extinguisher attached ex- 
Gees is struck, and the gas pressure behind the | ternally to the base of the tank. The contents were 


two co 
in the 


tainer is emptied. 

Methyl bromide, which is prepared by the inter- | the flames were put out in a few seconds by the methyl 
action of hydrobromic acid and methyl alcohol, boils | bromide. The efficiency of Featherspray installations on 
at 4-5 deg. C., and its ability to put out flames, it is! a motor car and on a motor boat were next demon- 
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| with screw-down valves and are coupled together to 
liquid forces it out in a steady stream until the con- | ignited, and the upper portion of the tank allowed to| give a continuous 30-ft. jet from a hose and nozzle. 
| become hot before the spray was released. As before, | Small hand-type extinguishers are also carried. Some 
| fires are put out more cheaply and efficiently with 


ITY FIRE TENDER. 
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strated. In both cases, fixed spraying nozzles are 
arranged over the carburettor and engine, while addi- 
tional sprays are disposed at other danger points, 
such as over the fuel tanks and also in the bilge of the 
motor boat. When a fire occurs, the spray is released 
| by the lifting of a lever near the driver’s seat or 
| steering position. Petrol poured over the engine and 
into the bilge of the motor boat, and subsequently 
ignited, was easily and quickly extinguished. The 
|} engine of the motor car was subsequently started 
up to show that it had not suffered in any way. Should 
the fire occur outside a protected region, it is only 
necessary to withdraw the extinguisher from its bracket, 
strike the plunger on the ground and direct the jet 
into the flames. It should be added that the installa- 
tion fitted on aircraft is similar to that on motor cars 
and motor boats. The fixed nozzles are arranged over 
the engine and at other danger points, the extinguisher 
on its bracket being close to the pilot’s seat. 

Among other advantages claimed, it is stated that 
the fumes given off by the spray are non-poisonous, 
and that the methyl bromide mixture used is non- 
injurious to the objects against which it is directed. 
The mixture is a non-conductor of electricity; hence 
it is effective for extinguishing flames arising from 
| short circuits in electric cables and fittings. It can 
| also be employed for putting out burning methylated 
spirits and ether, both of which were dealt with during 
the course of the tests. The ease with which the 
extinguisher could be operated using one hand only 
| was a striking feature of the demonstration. 

In conclusion, we may give a brief description of 
the “National” utility fire tender, which has been 
| brought out quite recently by Messrs. The National 
| Fire Protection Company, Limited, and a general 

view of which is shown in the accompanying illustra- 
| tion. The chassis is a Standard “ Big Nine” having a 
| wheelbase of 8 ft. 44 in. and a track of 4 ft.; the four- 
cylinder engine is fitted with aluminium pistons. The 
body is constructed of straight-grained ash with metal 
panelling and has been designed to allow ample accom- 
modation for carrying all the equipment necessary for 
dealing with fires. Along each side of the body are 
mounted five half-gallon methyl-bromide mixture 
| extinguishers fitted with screw-down valves and shut- 
| off cocks. These extinguishers can be removed instantly 
from the spring clips which hold them in position ; they 
| are fitted with slings, are easily carried, and give a jet 
| 30 ft. in length when the valve is opened. In addi- 
| tion, two 1}-gallon methyl-bromide extinguishers are 
mounted at the rear ofthe body. These are also fitted 








water; hence a 40-gallon tank is mounted inside the 
body and is provided with 120 ft. of hose coiled on the 
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FLOTILLA LEADER FOR THE ROYAL YUGOSLAV NAVY 


CONSTRUCTED BY MESSRS. 


YARROW 


AND COMPANY, LIMITED, 


ENGINEERS AND 


SHIPBUILDERS, SCOTSTOUN. 














reel seen in the illustration. The water is brought 
into action by means of an “ F.A.” double-helical gear 
pump mounted in front of the radiator and driven 
directly from the engine crankshaft. The clutch control 
is operated from the driver’s seat and the working 
pressure is 100 lb. per square inch. A hydrant adaptor 
with gun-metal valves, connecting either to the pump 
or directly to the hose reel, is provided on the side of 
the chassis. Furthermore, a 50-ft. length of standard 
canvas hose, complete with hydrant coupling, is carried. 
For dealing with large-area petrol and similar fires, a 
continuous foam-generating machine is carried together 
with four 10 lb. tins of foam-producing powder. The 
equipment of the tender is completed by a Heathman 
25-ft. extension ladder, a fire bell, an “ Auto Search- 
lite” for use at night and capable of being attached to 
various points on the vehicle, and a number of other 
tools and accessories. The tender is capable of carry- 
ing three men in addition to the driver. The unladen 
weight of the vehicle is 18 cwt. 1 qr.; with full equip- 
ment the weight is 1 ton 8} cwt. 


THE YUGOSLAV FLOTILLA LEADER 
** DUBROVNIK.”’’ 


Tue photograph reproduced on this page illustrates 
the flotilla leader Dubrovnik, recently completed by 
Messrs. Yarrow and Company, Limited, Scotstoun, 
Glasgow, for the Royal Yugoslav Navy. This vessel, 
which is of considerable interest as representing a 
notable advance on existing ships of this class, has an | 
overall length of 371 ft., a length between perpen- | 
diculars of 345 ft., a moulded breadth of 35 ft., and 
a moulded depth of 22 ft. 9 in., while her displacement 
is 2,400 tons and her speed 37 knots. The hull has 
been specially designed to secure the best combination 
of strength, speed and manceuvrability, together with 
good sea-going qualities and, as will be clear from the 
illustration, the bow is of improved form with a good 
flare forward, experience having shown that this 
form is the most satisfactory from the points of view 
of sea-worthiness and fighting performance in a head 
sea. The stern is of the special flat type developed 
by Messrs. Yarrow for high-speed vessels, and is of 
sufficient width to protect the propellers when coming 
alongside. High-tensile steel is used for all parts of 
the hull upon which longitudinal strength depends, 
and, in general, the construction is in accordance with 
the best naval practice. The armament consists of 
four 5-5-in. breech-loading guns, anti-aircraft guns, 
and two triple 2l-in. torpedo tubes. Two of the 
5-5 in. guns surmount the raised forecastle forward, the 
other two being mounted aft and all having very 
wide angles of fire. 
The vessel is propelled by geared turbines driving | 
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twin screws, each set consisting of a high-pressure and 
a low-pressure turbine, coupled through pinions to a 
gear wheel mounted on the propeller shaft. A cruising 
turbine is coupled through a clutch to each high- 
pressure turbine to ensure economical running at low 
speeds, and astern turbines are incorporated in the 
low-pressure cylinders. The engine-room, it may be 
noted, is divided into two compartments, the turbines 
being separated from the gear cases by a watertight 
bulkhead. 

Steam is supplied by three Yarrow water-tube 
boilers fitted with superheaters and air heaters, and 
arranged for oil firing. Each boiler is located in 
a separate stokehold and is capable of being worked 
independently of the others; they are of the side- 
fired type similar to those fitted in a number of recent 
British liners. We are informed that the vessel has 
just completed an exhaustive series of trials on the 
Clyde, a speed of 37 knots having been obtained over 
the 6-hour trial, and that the trials clearly showed the 
advantages of the system of side firing. The boilers, 
it is stated, showed a high efficiency at all powers and 
provided a large margin above the maximum steam 
requirements at full power. 

Special attention has been given to the accommoda- 
tion and living quarters for the officers and crew, the 
cabins being roomy and well ventilated. The vessel 
was officially handed over to the Yugoslav Control 
Commission, presided over by Capt. Mariashevitch, 
on the 14th ultimo, and left for Yugoslavia under the 
command of Capt. A. Pavitch. 


LETTER TO THE EDITOR. 


MACHINERY FOR LAND 
CULTIVATION. 


To THe Eprror oF ENGINEERING. 





Sir,—One welcomes the letter from Mr. Macpherson 
last week, which admits the fallacy of large-scale 
mechanised farming. Even in Canada it has not 
prevented the failure of large numbers engaged in 
farming, and one of the causes of failure has been the 
impossibility of paying the instalments on capital 
borrowed for machinery. This difficulty holds still 
more in England as the cost of starting a small-holder 
on the land is very high and the necessary hand-tools, 
horse-drawn implemets and stock usually take up all 
available capital. Even if purchased on the hire 
system the cash profits made are usually little enough 
to pay for machinery; it is in family subsistence 


|farming that the small-holder excels, Any machine- 


driven implement therefore would need to be of a 
very simple and inexpensive nature and one rather 





doubts if any such can be devised. Is Mr, Macpherson 
able to point to one in existence or indicate the nature 
of the machine he has in mind ” 
Yours faithfully, 
June 11, 1932. E. 


H. 


THE LATE MR. H. T. JOHNSON. 


WE regret to note the death, at sea on May 31 last, 
of Mr. Henry Theophilus Johnson, for many years 
managirig director of Messrs. Camco (Machinery), 
Limited, mechanical engineers and manufacturers of 
printing machinery, 63, Farringdon-street, London, 
E.C.4. Mr. Johnson was born on May 12, 1865, and 
was educated at the Public Hall School, Rusholme, 
near Manchester, and afterwards at the Manchester 
Commercial School. He received his technical educa- 
tion at the Manchester Technical School, now the 
Municipal College of Technology, and later at Heriot- 
Watt College, Edinburgh. In January, 1881, he 
entered upon an apprenticeship of five years with 
Mr. Robert Hattersley, of Manchester, engineer and 
inventor of the Hattersley type-setting and distributing 
machines. After completing his training, he served 
for short periods, first with Mr. George Buick, tool 
maker of Salford, and afterwards as engineer to Messrs. 
Neill and Company, printers, Edinburgh. In March, 
1888, he entered the service of Messrs. The Thorne 
Machine Company, of Hartford, Connecticut, U.S.A., 
as engineer to their English company. He was respon- 
sible for the erection of the first of their combined type- 
setting and distributing machines in England and, 
during the succeeding nine years, was engaged on 
erecting these machines in many parts of Europe. 
When Mr. Johnson’s company was merged into the 
English Linotype Company in 1899, he accepted service 
with the latter as Midlands representative, although 
he was still required to proceed abroad from time to 
time. In 1902, he was engaged by Messrs. 
Canadian American Linotype Corporation, of Toronu , 
as European manager, and remained in this capacity 
for some years. The firm of Messrs. The Canadian 
American Machinery Company, Limited, was regis- 
tered in 1910, the title being subsequently abbreviated 
to that of Messrs. Camco (Machinery), Limited ; 
Mr. Johnson was made managing director of this 
concern upon its formation and continued to occupy 
this position until his retirement in 1924. Some years 
ago, Mr. Johnson published a treatise entitled, Fifty 
Years of Mechanical Composition. He became a member 
of the Institution of Mechanica] Engineers in 1906. 











CHANGE oF ADDRESSs.—Owing to expansion of business, 
Messrs. “‘ Visco "’ Engineering Company, Limited, have 
removed their offices and works from Grosvenor-road, 
S.W.1, to new and larger premises at Stafford-road, 
| Croydon, Surrey. 








724 


LABOUR NOTES. 


Tue central board of the Northern Counties Textile 
Federation, at a meeting in Manchester on Monday, 
decided to take another ballot of the operatives on the 
proposals of the manufacturers to end all existing 
hours and wages agreements. In an earlier ballot, it 
will be recalled, two issues were submitted. In one, 
operatives were asked to vote for or against strike 
action, and in the other for or against negotiations 
with the employers. Substantial majorities voted in 
favour of both suggested courses of action, so that the 
central board were left in a very indefinite position. 
They referred the matter to the executives of the 
nine organisations forming the Northern Counties 
Textile Federation, and at their meeting on Monday, 
they had for their guidance the considered opinion 
of these bodies. The decision to take a second ballot 
is the result of the central board’s consideration of 
the replies. The operatives are now to vote on the 
simple issue of a strike or resuming negotiations, which, 
obviously, ought to have been the original one. 


Interesting particulars are given in a recent issue 
of the International Labour Office’s weekly organ, of 
the Russian Soviets’ agricultural policy. An Order 
lately issued by the Central Institute of Collective 
Farms states, for instance, that the system of piece 
work must be developed and ultimately applied to all 
kinds of work. For this purpose the collective farms 
must give particular attention to the fixing of standards 
of output and the valuation of work in terms of days 
of work performed, as the experience of 1931 has shown 
that the application of this system has often been of a 
fictitious character. The days of work performed by a 
brigade must not in any instance be paid for equally ; 
account must be taken of the effort made by each 
member of the brigade. The system of graduated 
payment for piece work is considered too complicated 
for the requirements of agriculture, and consequently 
the decisions of certain collective farms in favour of the 
introduction of this system have been annulled. Time 
work is expresely prohibited. The basis of the calculation 
of labour output in terms of days of work varies, it is 
explained, according to the character of the work. With 
regard to ploughing, harrowing, sowing, planting, weed 
ing, and harvesting of cereals, one hectare is taken as 
the unit of calculation. The threshing of grain and the 
work carried out in harvesting of fruits, potatoes and 
industrial crops are valued on the basis of the quantity 
of produce in quintals obtained from an area of one 
hectare. In the collective farms, for the rearing of 
livestock for commercial purposes, the valuation is 
likewise based on the quantity produced. 


The Order enjoins district organisations and the 
managements of collective farms to work out standards 
of output according to regulations approved by the 
Central Institute, with due regard to local conditions. 
For the valuation of days of work, all tasks are divided 
into the following classes, viz., easy, medium, difficult, 
difficult and requiring special experience, skilled. These 
tasks are rated respectively at 0-50, 0-75, 1-0, 1-25, and 
1-50 working day. The maximum number of working 
days which may be necessary for the completion of a 
specified task will be fixed by each brigade separately. 
The auxiliary staff may not be credited with a number 
of working days exceeding 75 per cent. of the number of 
days’ work performed by the persons engaged in 
woductive work and having carried out their duties 
faithfully. The total effective earnings of the adminis- 
trative staff may not exceed 3 per cent. of the total 
receipts of the collective farm. In work in the fields, 
the valuation of output will be carried out daily and 
the number of days’ work performed will be entered 
in the books every five days. For livestock farms, 
the valuation will be carried out monthly except for 
milkmaids, for whom it will be performed daily. 


of a vote of the members on terminating the National 
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| comparison with the numbers unemployed, will be 
| maintained.” 


Some time ago, the executive council of the United 
Patternmakers’ Association asked the Engineering 
and Allied Employers’ National Federation for a 
conference, to discuss the position arising as the result 


Agreement. Mr. Findlay reports that the conference 
has now taken place.- “No definite conclusions to 
the case put forward were,” he says, “ arrived at, it 
being agreed that a memo of our proposals should be 
prepared and submitted to the employers for their 
consideration and a further conference arranged at 
which their reply should be given.”” Such a memo has 
since been forwarded to the employers. 


The Berlin correspondent of The Times states that 
there were 5,583,000 unemployed in Germany at the 
end of May. This was 92,000 less than on May 15, 
when the peak figure was reached, but it was about 
1,500,000 more than on May 15, 1931. 


The thirty-third annual report of the General 
Federation of Trade Unions shows that, during the 
past year, 32,965]. 12s. 8d. was received in contributions, 
and that benefits to the total amount of 11,757/. 10s. 10d. 
were paid. The number of affiliated societies is 95, 
of which 61 are on the higher scale, 31 on the lower 
scale, and three on both scales. The gross membership 
of the organisations is 487,481, of which 268,964 are 
on the higher scale, 206,118 on the lower scale, and 
12,409 on both scales. 


In the course of a review of the year’s activities, 
Mr. Appleton, the general secretary, says that little 
can be added to the Report on the Bedaux and kindred 
systems. “It would, however, be very unwise.” he 
proceeds, “to imagine that these systems will be 
discontinued merely because they may prejudice 
human health and happiness. Too much money has 
been spent over their preparation and introduction 
for the systems to be lightly dropped. In some 
countries, even in some which ratified the Washington 
Convention, there is not sufficient power, either 
physical, moral or legal, to prevent their operation, 
or even to compel that reasonable application which 
some of the promoters profess to desire. In Great 
Britain, America, and Germany, there exist, not only 
trade unions, but a public opinion opposed to harnessing 
mankind unrestrictedly on the machines. This 
public opinion can be mobilised once it is sure that 
opposition to these systems of intensification arises 
from fear of their effects upon life and skill, rather 
than from any idea of promoting ca’ canny. 


“The opposition to these systems,” Mr. Appleton 
declares, * will need to be calculated if it is to be 
effective. Merely to say that they are rotten will not 
do. They must be understood, and their effects upon 
health and employment carefully noted. Whatever 
the medical man or the psychologist has to say, must be 
carefully abstracted and conveyed in the union reports 
to the members. This preparatory and informative 
work is necessary, but it cannot be wholly performed 
by the ordinary trade union official. He will need 
help, technical and scientific, and the least costly way 
of giving this help is to continue on the lines adopted 
by the General Federation of Trade Unions of co- 
operatively consulting both books and experts, and 
giving the results of such consultations to all trade 
unions.” 

Mr. Kurt Schneider, the general manager of the 
Mein! Company in Vienna, has reduced working hours 
in the undertakings under his control from 48 in the 
week to 43. The workers are paid for 45 hours. It is 





During May, the home branch membership of the | 
Amalgamated Engineering Union decreased from | 
178,857 to 178,613, and the colonial branch member- | 
ship from 23,233 to 23,130. The number of members | 
in receipt of sick benefit decreased from 3,440 to} 
3,282. The number in receipt of superannuation | 
benefit increased from 12,564 to 12,659, and the number | 
in receipt of donation benefit from 200,357 to 201,743. | 
The total number of unemployed members increased | 
from 42,228 to 43,286. 

According to the latest 7'rade Report of the United | 
Patternmakers’ Association, the unemployment figures | 
of that organisation show an improvement. A reduc- 
tion of 100 is recorded, the number now being 2,781 
out of a total membership of 10,961. There has, 
however, been an increase in the number of members 
on transitional benefit. The total number under this 
heading is now 991, an increase of 103. “It is to be 


hoped,”’ Mr. Findlay, the general secretary, writes, 
‘that this improvement in trade, though slight in 





| changes of shift entail considerable losses, and so on. 


reported, according to Labour and Industrial Informa- 
tion, that the change has resulted in reducing, instead of 
increasing, costs of production, in consequence of the 
introduction of measures of rationalisation at the same 
time. 


Discussing the change in an article contributed by 
him to the Prager Presse, Mr. Schneider says that the 
economic pressure is so intense that care must be 
taken to avoid any measure likely to increase it; 
therefore it is impossible to think of overcoming the 
difficulty by imposing further burdens on industry. 
The question would be simple if the shorter week had 
always the power to reduce costs of production, but 
it might equally well result in an increase af costs. 
An increase in the number of workers entails an increase 
in the number of jobs and makes necessary more space 
and often more machinery, while more frequent 


days of the week, which does away with the heating of 
boilers and other preparatory work. 


It is necessary, according to Mr. Schneider, in intro- 
ducing the system, to overcome its tendency to increase 
costs and strengthen its tendency to reduce them, by 
means of carefully planned organisation. In this task, 
both the working class and the heads of undertakings 
have their parts to play. The working class must 
understand that wages cannot be maintained in their 
entirety for a shorter working week and that they must 
contribute to the general sacrifice. But the most 
important task devolves on the heads of undertakings. 
They should not try experiments in undertakings 
which do not lend themselves to such methods, but 
in cases where the reduction of hours is applicable 
they should seek, by increasing productivity and by 
an intelligent division of labour, to bring about that 
reduction of costs which is absolutely necessary. 


“J. R.,” writing in the June issue of the official 
organ of the Electrical Trades Union, states that some 
progress has been made towards a settlement of several! 
of the questions which have been for a long time under 
discussion with the National Federated Electrical 
Association. As a result of a recent meeting, Runcorn 
and Widnes have been definitely placed in Grade “ B,” 
thus clearing up South Lancashire and also Runcorn 
which is actually in Cheshire. The question of altera- 
tion to the existing zoning system has been considered 
at some length, as it was found that the present classi- 
fication was very unsatisfactory and left many towns 
and districts without any conclusive zoning, “ which 
state of affairs for some time had caused friction,” he 
says, “in many places.” “ One suggestion made,” he 
proceeds, “is that the whole of the country be divided 
into three areas or grades, and that the whole country 
be included in one or other of these grades so far as 
wages are concerned. After a very useful discussion 
it was agreed to deal with the question de novo, and a 
sub-committee was set up for this purpose. Progress 
was also made towards agreement on the subject of 
suggested model or national working rules. .. . It 
is only those rules which can reasonably be considered 
of a national character that are in question, and it will 
still leave local consideration for each district in respect 
to the remaining portion of the rules. Rules governing 
wages, hours of labour, and overtime conditions have 
been more satisfactorily dealt with on a national basis 
than when they were left to individual districts, and 
it is such as these which it is proposed to deal with.” 


The thorniest question dealt with, “J. R.” says, 
related to apprentices and the conditions of their 
employment. The delay in progress towards adjust- 
ment of this matter is “mainly due,” according to 
the writer, “to the fact that the employers cannot get 
agreement on their side between district and district.” 
“A suggestion which they made may have an impor- 
tant effect,” he says, ‘“‘on speeding up a settlement, 
viz., that we should proceed to treat this matter by 
stages. It was favourably received, but no progress 
was made on any of the points on account of the fact 
that the executive of the N.F.E.A. are still awaiting 
replies from some of their areas.” 





“ J. R.” has also something to say about the supply 
side of the industry. ‘‘ Now that the wages question 
is out of the way,” he writes, “serious and early 
attention must be given to the question of the increase 
in the size of generating stations and the decrease in 
the number employed in the generation of electricity 
in spite of the increased output, and some action 
must be taken to increase the rates of wages for the 
operative staffs engaged in the generating and sub- 
stations. When the schedu'es were drawn up years 
ago, no one ever thought of super-stations as now 
understood, nor did any one anticipate the wholesale 
closing down of the smaller stations, with the result 
that the smaller stations that were catered for are now 
mainly out of existence, and the super-stations are not 
catered for as they should be, as over ten thousand is the 
limit in the agreements. It will be just as well if the 
various area councils will wake un and tackle this 
problem in a vigorous manner, as their representatives 
decided a year ago that negotiations should be con- 
ducted by the areas and not by the National Council 
in the first place. It is no use waiting for executives 
to move on this question. It is one for the districts, 
and they must not shirk their self-imposed respon- 
sibilities.” 


GENERATION oF Execrriciry iv Great BrRitTain.— 
During the first five months of 1932, the total amount o! 





The shorter week only leads to a reduction of costs in 
cases where the nature of the undertaking makes it | 
possible to suspend work altogether on one or more! 


| electricity generated by authorised undertakers was 


5,267 million units, compared with 4,863 million units 
for the corresponding period of 1931, representing ®" 
increase of 8-3 per cent. 
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SAFE LOAD INDICATOR FOR CRANES. 











MESSRS. JOHN M. HENDERSON, AND COMPANY, LIMITED, ABERDEEN. 
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| is led over the roller. The lower ends of the arms are 
connected by a link to two short vertical levers 
mounted on a cross-shaft, and a single horizontal lever 
on the same shaft is connected by a rod and cable to a 
circular plate below. Asshown in Fig. 3, this plate forms 
the lower abutment for a spring, the upper abutment 
| being a fixed bracket on the indicator box. The cable is 
| given a turn round a pulley keyed to the same spindle 
,as the load-indicating pointer. It will be observed 
from Fig. 3 that the hoisting rope is deflected in passing 
| over the roller, and in tending to straighten out, it will 
| exert a pressure on the pulley proportional to the load. 
| As the load is increased, the spring already referred to 
| will be compressed, and the pointer will move down the 
| scale, the latter being graduated.to enable the load 
to be read off directly in tons. A dead weight is 
provided, as shown at the top of Fig. 3, to balance the 
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Fie. 2. InprcatorR In CRANE CABIN. 


SAFE-LOAD INDICATOR FOR 
CRANES. 


Cranes used on the construction of buildings are 
now required by the Home Office to be fitted with an 
automatic indicator to give visible and audible warnings 
when the safe load is exceeded. In the case of derrick : ; 
4 A , , weight of the vertical rod and levers. 
indicator musts thesalass, be dasigasd to chow whan the ee ee a tn elias nlnatoe lnaleo clenry 
a % 4 » 
jib. - yy a regres eet > | which also carries a short lever at the back, the end of 
Messrs. John M. Henderson and Company, Limited | this lever being connected to a point near the bottom 
King’s Works, Aberdeen, and illustrated in Figs. 1 of the jib as shown. As the jib moves down, the 
to 4 on this page, this is effected by providing two | Pointer will, a oor - = eee ae 
pointers on the register, the position of one dependi ——— to —, “A —— a ~ = 
Th oe — ‘ ss = . “4 rr po 4 a |@ ‘ail aan on “the baa ‘eulean en Oe 

ese two pointers can be seen in Fig. 2, and it wi as pee : ’ 
noticed that the load-indicating pointer on the right | oS taamner eile ey own, nt ae 
moves down with increas oad, while the radius- | oge' . : : : 
indicating pointer on the left moves up with increasing | The indicator re ee ‘4: , the pen yA cabin where 
radius. The latter pointer is connected to a quadrant, |1¢ 18 in full view of the driver, and in @ position 
carrying a plate marked “ danger,” and a subsidiary | where it cannot readily be tampered with, as'shown 
red pointer, and the maximum safe load is indicated | ® Fig. 2. 
by the red pointer coming into line with the load | 
pointer. When this occurs, an electrical circuit is | 
completed, and a bell is rung. 

The mechanism controlling the position of the 
pointers is of the simplest type, with a corresponding | 
reliability in operation, and can be fitted to practically | 
anycrane. As shown in Figs. 3 and 4, a rolleris mounted | jade of cast stainless steel, weighs 10} tons. The present 
between the upper ends of two vertical arms pivoted turbine is the first of four similar units ordered from the 
at the top of the crane upright, and the hoisting rope | Kristinehamn works for the Svir plant. 








Swepisp Hypravutic TuRBINES IN Russia.—Messrs. 
Karlstads Mekaniska Verkstads Aktiebolag, Kristine- 
hamn, Sweden, recently despatched to the Svir hydro- 
electric power station, Russia, a 37,500-h.p. Kaplan-type 
turbine. The diameter of the runner is nearly 74 m. 
(24-34 ft.) and each of the four runner blades, which are 





RECENT IMPROVEMENTS IN THE 
GREENAWALT SINTERING APPA- 
RATUS.* 


By J. ToRNBLAD. 


THE Greenawalt system of sintering powdery metal- 
liferous ores, pyrites residues, mill scale, flue dust, &c., 
was introduced into England during the war. The 
first two plants were supplied from the United States. 
They were not completed until after the war, however, 
and were started up in 1920. At present there are 
five plants in England, equipped with a total of seven- 
teen sintering units. They were all built in the years 
just after the war, and, with the then rather limited 
experience of sintering in general, they are not so effi- 
cient as the modern plants recently built in the United 
States and on the Continent. 

The mixing and handling of the raw materials and the 
subsequent charging of the pans with the mixture to be 
sintered, are not altogether satisfactory, resulting in 
slow sintering of the charge and a rather large propor- 
tion of unsintered or partly sintered material, the 
so-called “return fines.” In the oldest plants the 
sintering pans are equipped with stationary grate bars. 
This causes the sinter, at times, to burn fast to the 
grate bars. Another disadvantage of the stationary 
bars is that the openings between them gradually become 
more or less clogged up with fine ore and sinter, which 
impedes the suction; these openings then have to be 
cleared out by hand from time to time, resulting in 
loss of time and increased labour. Unsuitable arrange- 
ments are provided for taking care of and separating 
the fine particles of ore and dust, which are ong | 
sucked through the grate by the exhaust fans, as well 
as the clouds of dust that arise when the pans are 
tipped. 

The wear and tear of the exhaust fans, as well as 
other moving parts of the sintering apparatus and 
machinery, such as gears, shafting and bearings, &c., 
is therefore rather excessive. Finally, the sinter is 
discharged from the pans direct on to stationary 
inclined screens and into the sinter bunkers, or railway 
wagons, placed beneath the screens. The short time 
thus allowed for screening and the high speed with which 
the sinter, mixed with fines, rushes over the screens, 
prevent a thorough screening and separation of the 
good sinter from the fines. The hot sinter has further 
to be cooled with water, especially when discharged 
into railway wagons, and as it is difficult to adjust the 
water spray properly, the sinter is often more or less 
soaked with water before leaving the plant. 

With the above-mentioned disadvantages in view 
and from the experience gained in the course of time, 
a number of changes and improvements have lately 
been made in the design and arrangements of the 
Greenawalt sintering apparatus and plant, with most 
beneficial results. A short description of these changes 
and improvements may, therefore, be of interest. 
Fig. 1, on page 726, shows a diagrammatic general 
arrangement of a modern Greenawalt sintering plant. 

The raw materials to be sintered, fine ore and coke 
breeze, are transported from bins or other storage 
accommodation, to the mixer (2) by a rubber belt 
conveyor (1). This conveyor also takes the return 
fines screened out of the sinter, which are fed on to 
the conveyor in the right proportions by feeder tables 
(16) provided for the purpose. After a thorough mixing 
in the rotary mixer (2) with an addition of water, if 
required, to impart the right moisture content to the 
material to be sintered, the mixture is taken up to 
the overhead storage hopper (4) by means of a skip 
hoist (3). At the bottom of the storage hopper a 
mechanically-operated feed roller is provided, which 
feeds the mixture to be sintered on to vibrating screens 
(5). The object of these screens is two-fold. First 
of all, they separate the coarser portions of the mixture 
from the finer, and, secondly, the mixture is “‘ fluffed 
up,” which is of great advantage in the subsequent 
sintering operations, as the charge becomes more 
open and permeable to the suction. 

The coarser portion of the mixture, consisting of larger 
pieces of ore and also some sinter, screened out with 
the return fines, is collected in a hopper (7), and is used 
for bedding to cover and protect the grates of the pan. 
The finer portion of the mixture, together with the 
coke breeze that through the vibrating screens, 
is collected in another hopper (6), and constitutes the 
main charge to be sintered. These hoppers (# and 7) 
are provided at their lower ends with mechanically 
operated feed rollers, for the periodical filling of the 
charging car (8). This is of an improved construction, 
and is mechanically propelled over the sintering pans (9) 
by means of an electric motor. The charging car is 
provided with two hoppers, the foremost for the bedding 
and the other for the mixture to be sintered. Each 
hopper is provided with regulating gates and feed 
rollers. All are power driven and operated automatically 
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as the charging car passes over the pan to be charged. be tipped, thus positively preventing any dust from | charge in the new redesigned sintering pans is evident 


In addition, a separate roller beneath the feed roller 
for the mixture (Fig. 4) breaks up the stream of mixture 
as discharged from the hoppers, so that it will, so to 
speak, “rain” the pan, thus forming a very 
open and porous charge. The advantages gained are, 
first, a shorter sintering time, and, secondly, an even 
and porous sinter. 

The sintering pans (9) have lately been 
redesigned, and are made with the sides and ends of 
steel castings, bolted together and covered over at the 
bottom with mild-steel plates riveted to the bottom 
flanges of the pan frame. The main feature of the 
new pan construction, however, is the grate (Fig. 5). 
A series of cast-steel cross girders is bolted across the 


into 


also 


escaping into the plant. The dust problem, which 
was more or less of a nuisance in the older plants, 
has thus been solved most satisfactorily, and it can 
be asserted that the latest plants now in operation 
are entirely dust-proof. 

The double-screens (14) are also a feature of import- 
ance. By the arrangement of an upper screen composed 
of round iron bars placed horizontally, the small 
sinter and fines are most effectively separated from the 
coarser sinter. On the second screen, composed of 
crimped wire-netting and placed beneath the first 
screen, the fines are finally screened out and are collected 
in entirely enclosed hoppers (15) attached to the under- 
side of the screens. The last, but not the least, improved 


GENERAL ARRANGEMENT OF A GREENAWALT 
SINTERING PLANT 


Fug./. 





pan and supports special rocking cast-steel grate 
frames. The grate bars, which are made from hematite 
cast-iron, are supported and worked by these grate 
frames, The grate bars are of a special patented design. 
The grate frames are provided with counter-weights so 
arranged that when the pan is in its normal position for 
sintering, the grate bars are level, but when the pan 
is tilted to discharge the finished cake of sinter, the 
grate bars alternately move up and down, thus loosening 
the sinter and preventing its adherence to the grate. 
This alternating up-and-down movement of the grate 
bars also very effectively prevents any fines from 
blocking up the openings between them, with the result 
that the full area of the openings between the grate bars 
is always available, allowing the maximum quantity 
of air and combustion gases to pass through the charge 

By the improved construction of the grate, the total 
area of the openings between the grate bars, of which 
the grate is composed, has been increased from 4 per 
cent. to 14 per cent. of the total grate area. Thus a 
proportionately larger volume of air and combustion 
gases can be sucked away by the exhaust fans (19), 
with a correspondingly increased production of sinter 
by the respective pan sizes. From actual operations 
it has been ascertained that the new pans, equipped 
with the above-mentioned grate, produce practically 
twice as much sinter as the older type of pans of the 
same volume and size. Another feature of the new 
pans is the cleaning spouts attached to the bottom 
plates, by means of which any dust or fines that may 
be sucked through the openings of the grate and collect 
in the bottom part of the pan, beneath the grate, are 
automatically emptied out every time the pan is tilted 
over. Thus no time is lost in cleaning out the pan, as 
was the case with the older type, in which a portion 
of the grate had to be taken out to get at the space 
beneath it to remove the dust and fines that had lodged 
there. 

The pans are tilted mechanically by means of an 
electric motor and gears attached to one side of the 
pan, and the sinter is discharged into an enclosed 
hopper (12) situated beneath each pan. At the lower 
end of this hopper one or two combination sinter feeders 
and crushers (13) are provided, which break up the 
larger lumps of sinter and also feed the sinter in a 
steady stream on to the screens (14). The sinter 
hoppers (12) are connected to powerful ventilating 
fans by a system of pipes and cyclone dust-catchers (21). 
Thus the dust raised when the pans are tipped is 
sucked away and, further, an additional large quantity 
of cold air is drawn through the hot sinter in the hopper. 
effectively cooling it, usually without the aid of water- 
spraying. In addition to the ventilating fans, a move- 


able dust hood (11) may be provided; this is pushed 
over the pans by the charging car when they are to 


LONGITUDINAL SECTION. 


by the results obtained from a modern Greenawalt 
sintering plant in the United States. The ore sintered 
at this plant is a rather coarse magnetic concentrate. 
The sintering pans are 10 ft. wide and 24 ft. long, with 
a depth of charge of 9 in. Eighty charges are sintered 
per pan per day of 24 hours, each pan producing 600 tons 
of finished screened sinter. At another American works 
the old sintering plant is now in course of reconstruction. 
The original plant was equipped with twelve pans, 
9 ft. 4 in. wide and 24 ft. long, with a capacity of 160 tons 
of sinter per pan per day of 24 hours. These pans are 
now being replaced by larger and fewer pans, 10 ft. 
wide and 30 ft. long, and the old plant is being modern- 
ised. The first of the new large units has recently 
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feature of a modern sintering plant is the installation 
of very powerful exhaust fans (19). In the older plants, 
the exhaust fans operated with a maximum suction of 
34 in. of water column, whereas the fans as now 
installed operate with a suction of from 45 to 50 in. 
of water column. This increased suction, with the 
corresponding power required for driving the exhaust 
fans, is not proportionate, however, to the increased 
capacity or production of sinter, as it has been proved 
that the production of sinter increases much faster 
than the power required for driving the larger exhaust 
fans, so that the consumption of power per ton of sinter 
produced is less now than it was in older plants equipped 
with less powerful exhaust fans. 

The improved operation and even sintering of the 





Gas Ientrrton Hoop in Posrrion over A Pan FOR IGNITION. 


been started up and produces 550 to 600 tons of sinter 
per day of 24hours. Per unit grate area the new large 
pan therefore produces 2} times as much sinter as th: 
old pans. 

It has been questioned whether the sintering of the 
charge in these large pans would be as even and regular 
as ina smaller pan, and also whether a circular pan 
would be preferable to the rectangular Greenawalt 
pans. From practical results it has been clearly proved 
that it does not matter what shape the pan has, so long 


| as the vacuum is maintained as high as possible during 


the sintering operation, and that the spaces between 
the grate bars are kept open and clean. These con 
ditions are always obtained by the new pan constructior 
with movable self-cleaning grate bars and the powerfu 
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exhaust fans. Another important improvement in the 
pan construction is the provision of sloping sides. 


This very effectively prevents any leakage of air around | 
the perimeter of the pan when the charge shrinks | 


together during sintering. 


Of great importance also for obtaining good results | 


and perfect sinter with a minimum amount of return 
fines, is the efficient and simultaneous ignition of the 
charge in the pans. 


pletely fulfils these conditions. 
a general view of which is shown in Fig. 3, opposite, 
is provided with special pre-mix fans, which force a 
correctly proportioned gas-and-air mixture into the 
hood and over the whole surface of the charge in the 

nm. The mixture burns with a very hot flame which 
completely fills the whole hood resting temporarily on 
the sides of the pan. A further and important advan- 
tage of the simultaneous ignition of the whole surface 


LONGITUDINAL SECTION. 
Fig4. CHARGING CAR,SHOWING FEED ARRANGEMENT. 























The new Greenawalt ignition | 
hood (10) whether used with oil or gas as fuel, com- | 
The gas ignition hood, | 


The changes and improvements that have lately 
been made in the Greenawalt sintering apparatus have 
reduced stoppages, wear and tear, and repairs to a 
minimum. The increased capacity, calculated per 
unit grate area of the sintering pans, has also decreased 
the sintering costs. As examples, the sintering costs 
| for modern Greenawalt sintering plants with capacities 
of 500 tons and 1,000 tons of finished screened sinter 
per day of 24 hours, are given in Table I. The four 
men per shift mentioned in this Table are employed 
as follows: Two men are on the pan floor, one 
operating the charging car, and the other attending to 
the tipping of the sintering pans and operating the 
ignition hood. One man looks after the table feeders 
for the raw materials, the mixer and the skip hoist, 
while the fourth deals with the handling of the 
return fines and dust from the collectors and feeders 
as well as the discharge of the finished sinter into 
railway wagons or other receptacles. 

The first plant in Europe 
to be built and equipped 
with the latest Green- 
awalt sintering apparatus 
and appliances is situated 
at the Prague Iron In- 
dustries Company’s Works 
at Kladno, Czechoslov- 
akia, and has now been 
in continuous operation 





since December, 1930. 
The plant is equipped 
with sintering units, 





each pan having a grate 
area of 100 sq. ft., with 
a total daily production 
of 450 tons to 500 tons 
of sinter from the fol- 
lowing ore and fuel mix- 
ture :— 





30 per cent. Calcined 
spathic ore (chamosite) 








fines. 

25 per cent. Pyrites 

residues. 

15 per cent. Swedish 
° magnetite concen- 

trates. 


CROSS SECTION 


Fig.s SINTERING PAN WITH MOVABLE GRATE- 
BARS & AUTOMATIC DUST-SPOUTS. 








15 per cent. Roll scale. 

10 per cent. Blast-fur- 
nace flue dust. 

5 per cent. Coke breeze. 


The actual sintering 
costs for the plant amount 
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all the fines below 4-in. 
in size have been screened 
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sintering 
costs are made up as 
shown in Table IT. 

Since the commence- 
ment of continuous ope- 
ration (December, 1930) 
no repairs or replacements 
have been necessary, with 
the exception of a few 
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of the charge is that the resistance to the suction of the | grate bars in the pans which proved to be faulty 
exhaust fan is proportionately always the same in all| castings. One of the exhaust fans was opened up 
parts of the sintering zone, so that no special system | for inspection after a year’s run, when it was found 





























Taste I. Taste II. 
we Pal , t nm f ‘ ad ls C We. ' Jak mT gy 
} er tc o | | 
Sinter. | Cost Item. | Details of Cost Item. | Pet, ton of 
Cost Item. Details of Cost Item. Seay ag nat a his, Peaches SE alte Ms, iver! 
| 500- | 1,000- | , : 
| ton | ton | } Ke. | 8. d. 
Plant. | Plant. | Labour .-| 5 men per shift at 42 ke. per | 
ee a Z 1 - man and shift a - 26/0 2 
| ae oP | Fuel ..|5°6 per cent. coke breeze at | 
: » d. | 8 d. 126 ke. per ton * ..| 7:06) 01 
Labour ‘| 4 men per shift, and 10s. per | Ignition 40 cub. = blast-furnace gas | 
s man and shift O08 |0 | “at 0-0125 ke. per cub. m. ..| 0-50 0 OR 
uel -«| ee coke breeze at 5s. a eo tks | Electric power | 15 kw.-hr. at 0-20 ke. per | 
Ignition ..| 1,200 ou ft. of blast-furnace Repa: and — aang mo me Se aie 
gas at Id. per 1, cub. ft. ..| 0 1 0 1¢ | 
Eicetrio power | 1£ kw.che. 2 6-64. perkwotr.|0 7° 0 7° | maintenance | Bite R. 
poles and | 12-76}1 7 
intenance — ow 0 ht | | 
ia hands Uadenda medeaieaes nis en tieh 
Interest and Gegreciation, 15 Ret cont, on capital | that neither the fan wheel not the diffuser were any 
outlay, including Greenaw: icence—30, ; i ‘ 
and 45,0001. respectively “ lo 7 lo 5 | the worse for wear. The fans will therefore be good 
me be SS several years’ continuous operation. 
2 2 11103 | 





: | 
of valves for regulating the suction through the charge | . 
is required. ‘The mixture to be sintered can be varied | "Port on the methods of quoting and the terms of 


: : : : payment prevailing in Tunisia has been prepared b 
and changed at any time without upsetting the suction the Department of Overseas Trade, 35, Old vrumyr in 4 


and the sintering operations, and the resulting sinter | [ondon, S.W.1. United Kingdom firms desirous of 
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THE TRADE OF FINLAND. 


BounDED by Russia on its long eastern frontier, 
and separating that country from the northern parts 
of both Norway and Sweden, the Republic of Finland 
has an area greater than that of the British Isles. 
Despite its position, Finland depends very largely 
upon the British markets for the disposal of its produce, 
though it finds other associations for the purchase of 
the major part of its essential imports. The country 
should, therefore, appeal to the exporters of the United 
Kingdom, as being an eminently suitable sphere for 
more intensive propaganda. Critical examination of 
the trading conditions of to-day, and in recent years, 
seems to show that there is a definite desire on the 
part of the Finnish people to buy more goods from 
the United Kingdom and so to create a better balance 
of trade. This is all to the good and should be fully 
utilised by British manufacturers and merchants. A 
recently-prepared publication of the Department of 
Overseas Trade, entitled “Survey of the Foreign Trade 
of Finland,” by the British Commercial Secretary 
at Helsingfors, affords information on the changes 
recently experienced in the various official elassifi- 
cations of trade, and provides material for useful dis- 
cussion. It needs, however, very careful examination, 
for the headings of a table, giving a comparison of the 
trade in various commodities for the years 1930 and 
1931, have, by a slip, apparently been transposed, 
with the result that an erroneous impression of the 
change of conditions might be created. Fortunately, 
the context shows the real state of affairs, though some 
of the figures quoted in it differ from those in the tables. 

The geological formation of the greater part of the 

country, and its climate, are more favourable to forestry 
than to agriculture, Over 60 per cent. of the land is 
covered with forests. The transport of the felled 
trees is facilitated by the winter snows, which are not 
so heavy as to make the felling of timber difficult, 
and by the enormous network of waterways, which 
enable lumber to be floated down to the coast at low 
cost. Naturally, the greatest items in the export 
returns of the Republic are timber, plywood, cellulose, 
mechanical pulp and paper. In this respect Finland 
is to be envied for her principal export goods are raw 
materials, which the purchasing countries must obtain 
for their industries. The timber exports showed a 
reduction in 1931 compared with previous years, but 
paper and pulp established new records. The most im- 
portant increase was in cellulose, which experienced 
an addition in trade of 150,000 tons in the one year, 
or about 32 per cent. The dependence of Finnish 
export trade on the British market was more clearly 
shown in 1931 than in any previous year. For the 
calendar twelve months, 44-7 per cent. of the total 
exports came to the United Kingdom. 
n contrast with the export figures, Great Britain 
supplied but 12-5 per cent. of Finnish imports, or 
about one-third of the German share. The value of 
the total imports of the Republic dropped by 34 per 
cent. in 1931, but values larger than that had to be 
recorded in the cases of metals and metal goods, 
machinery and transport equipment. Imports of 
pig iron actually increased, but there were large 
reductions in sheet metals, and goods made from them. 
A great decrease in the purchase of structural iron and 
steel afforded marked evidence of the prevailing 
slackness in the building industries. An exceptional 
drop in the figures for agricultural machinery was ont 
entirely due to depressed conditions, but partly to the 
fostering of home production. Some improvement was 
recorded in that section of industrial machinery cover- 
ing the requirements of textile mills, but those of 
paper machinery and woodworking machinery showed 
heavy declines. The imports of minerals fell off to 
a less extent than the average. Coal purchases only 
fell to the extent of 12,000 tons, or slightly over 1 per 
cent., but cement declined by no less than 83 per cent. 
A careful examination of the imports, from the stand- 
point of country of origin, showed that the decline in 
the participation of the United Kingdom was mainly 
due to reduced buying of metals, machinery and 
minerals, including coal and coke. 





Tue Bristor ArRO-ENGINE ON EvRroPgEAN Arr Rovrses. 
-—In a return issued by the Director of Civil Avia- 
tion concerning air transport in Europe, interesting 
are given regarding the ition held by the 
aero engines of Messrs. The Bristol Aeroplane Company, 
Limited, Filton, Bristol. On the services of Messrs. 
Imperial Airways, Limited, for instance, the aircraft in 
operation at the close of 1931 were fitted with engines 
totalling 46,860 h.p., and, of this, 36,850 h.p., or over 
78 per cent., were represented by Bristol engines. In 
many other countries Bristol engines, or engines manu- 
factured under licence abroad to Bristol design, hold a 
leading position. Thus on Danish air routes, Bristol 
engines represent 1,760 h.p., of the 1,865 engine h.p. in 
use. In Hungary all the aero engines in service, totalling 
4,050 h.p., are of Bristol design, while, on the K.L.M. 
routes in Holland, 18,070 h.p., of the 19,625 h.p., in use 





is always of the best quality with a minimum of return obtaining a copy of this report should apply to the 
Department, quoting reference No. C.X. 3,895. 
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represent engines of Bristol design. 
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THREE-STAGE COAL BREAKER. 


CONSTRUCTED BY 
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THREE-STAGE COAL BREAKER. | 


A new type of coal breaker, which has recently been | 
introduced by Messrs. Hadfields, Limited, of Sheffield, | 
is illustrated in Figs. 1 and 2 above. The breaker will | 
deal with “ run-of-mine”’ coal and will reduce it to 
}-in. cube or less, thus effecting a reduction for which 
it is usual to employ two machines working in series. 
The construction of the machine is shown in Fig. 1, 
an inspection of which will make it clear how the | 
very large reduction is obtained. In a sense, the | 
machine may be said to constitute three breakers in | 
one. As will be seen, it contains two crushing rolls | 
arranged with their shafts parallel, but with the upper 
roll offset diagonally in reference to the lower. The 
upper roll is built up of circular claw cutters threaded | 
on a square shaft, while the lower consists of a hollow | 
roll with small teeth fitted on a cast-iron centre. The 
rolls run in opposite directions, the lower at a con- 
siderably higher speed than the upper. This is 
necessary Owing to the much smaller space separat- 
ing the roll from the breaker plate in the case of 
the lower roll. The rolls are gear-driven, the gear 
wheels of toughened cast-steel having machine-cut 
teeth. 

As will be clear from the figure, the upper breaker 
plate is fixed. The large pieces of coal fed to the 
machine are gripped by the teeth of the top roller and | 
forced downwards and broken against the fixed plate. 
The coal then passes between the two rollers where it 
is further reduced to a size sufficiently small to enable 
it to be carried forward by the lower roller and reduced 
to final size against the lower breaker plate. It will 
be seen that this lower plate is pivoted and provided 
with strong compression springs. The long bolt with 
its regulating nuts allow the position of the plate and, 
consequently, the size of the product to be adjusted. 
The rollers and other parts subjected to abrasion by 
the coal are made from Era manganese steel. The 
heaps of coal in the foreground in the general view of 
the machine shown in Fig. 2, were obtained during a 
test undertaken with the machine set to give a fine 
product. The three heaps, graded into the various 
sizes by screening, show the character of the product 
at this setting. It will be understood from the descrip- 
tion of the machine that it can be set to give a coarser 
product with a correspondingly increased output. 


Sanps, CLays AND Miverats.—-The first number of 
a magazine devoted to economic minerals and entitled, 
Sands, Clays and Minerals has recently been published 
by Mr. Algernon Lewin Curtis, Westmoor Laboratory, 

Rettoria, Cambridgeshire. The present issue contains 
illustrated articles dealing with black diamonds, the 
sampling of ores and concentrates, sand in British 
industry, slate, the manufacture of Portland cement, 
lithographic abrasives, precious stones, the analysis of 
clay, and the classification of economic materials. The 
articles are well written and informative, and the 
magazine deserves a welcome from all those engaged in 
industries utilising sands, clays and cognate products. 
It comprises 40 er . and two coloured plates, the one 
showing a large beryl (emerald) and the other the trade 
marks used by British manufacturers of cement, are 
included. The magazine measures 8} in. by 5} in. It 
is edited by Mr. N. E. Cutting and published quarterly 
by Mr. A. L. Curtis; the subscription is 5s. per annum, 
but single copies are obtainable, price le. 3d. net. 


MESSRS. HADFIELDS, LIMITED, 


ENGINEERS, 


SHEFFIELD. 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 

Tue 144th ordinary general meeting of the Society | 
of Glass Technology was held in the Science Museum, | 
London, on Tuesday, May 24, and Wednesday, May 25. 
The president, Mr. Edward Meigh, M.B.E., M.Sc., 
occupied the chair at both sessions. 


RESEARCH IN APPLIED CHEMISTRY. 


The first session was devoted to an address by | 
F.R.S. (presi- | 


Professor G. T. Morgan, O.B.E., D.Sc., 
dent of the Society of Chemical Industry) who spoke 
on “Some Research Problems in Applied Chemistry.” 


Professor Morgan described some typical research | 
problems which had presented themselves to the | 


scientific staff of the Chemical Research Laboratory 
at Teddington. This laboratory had been in existence 
some 6} years, and is devoted to problems in various 


branches of inorganic and organic chemistry, being | 
| equipped so that experiments can be carried on quan- | 


titatively on a semi-works scale. 


Tar Research.—The formation of several varieties of | 


tar was described, and the importance of being able to 
utilise this vast by-product was indicated. The newest 
variety of tar—low-temperature tar—a product of the 
present century, produced by carbonisation of coal at 
temperatures of from 450 deg. to 650 deg., presented an 
anomaly, in that some of its constituents were sensitive 


to heat, being decomposed at temperatures as low as | 


150 deg. Research had shown that this tar contained 
two main classes of substances, (a) crystalloids, includ- 
ing the phenols, acids, bases, and hydrocarbons; and 
(5) resinoids, a non-crystallisable group of materials 
resembling in other respects the four chemical groups 
mentioned. It was found that as the temperature of | 
carbonisation was raised the resinoids disappeared, 
being replaced by more complex, sparingly soluble | 
materials grouped under the generic name of ‘ ‘ free | 
carbon.” The temperature of carbonisation also 
affected the nature of the aqueous liquors accompany- 
ing the tar, being acidic at 450 deg., neutral at 510 deg., 
and at 650 deg. ammoniacal. The full examination of 
these liquors had shown that they too contained crystal- 
loids and resinoids. 

Catalytic Reactions under Pressure. 
of the great progress made in the synthesis of chemicals 
were given, and the production of methyl alcohol by 
condensation of carbon monoxide and hydrogen was 
described. The nature of the product obtained had 
been found to vary when the catalyst was varied, the 
addition of alkali yielding less methyl alcohol, with 
greater proportion of the higher alcohols, while cobalt | 
chromate added to the zinc chromate catalyst resulted | 
in the production of a considerable proportion of ethy] | 
alcohol. 

Extraction of Helium.—Helium was evolved from 


—Several instances | 





| acid, or heated strongly, and the 99-5 per cent. pure 
gas had been produced and compressed in cylinders at 
| Teddington. 

Autoclaves.—The various stages in the development 
of the autoclave were indicated. The latest type, 
| capable of working at pressures above 50 atmospheres, 
| was made of heat-resisting steel, and was fitted with 
| pressure gauge, inlet and outlet valves, and stirring 
| gear of special type. Particulars were given of the 
| many uses to which autoclaves had been put, including 
the hydrogenation of tar products, in which non- 
volatile resins were hydrogenated to light oils; the 
| dehydrogenation of pyridine by means of ferric chloride 
| and the carbonylation of organic compounds by means 
of carbon dioxide, in presence of a catalyst, yielding 
some drugs and dye intermediates. In certain opera- 
tions involving the use of ammonium chloride, the auto- 
clave lining had been found to be seriously and quickly 
| corroded. A silver container had shown much greater 
resistance under these conditions than had stainless 
steel. Researches upon the corrosion of metals in air 
and in solutions indicated that the corrosion of steel 
was accelerated considerably when the atmosphere 
above was under compression. 

Synthetic Resin.—Other researches on the production 
|of synthetic resins were outlined, this work being 
|linked up with that on tar. Some of the alcohol- 
| soluble resins termed “‘ Novolaks,”’ served as substitutes 
for shellac. Alkaline condensations led to insoluble 
Bakelites, the most important commercial variety of 
|resins. Since resins derived from coal tar products 
| tend to darken in colour on exposure, research was 
being made for a resin which would not suffer dis- 
| colouration, and also which would resist the action of 
| water. Specimens of synthetic resins were shown, 
| one in particular being of great interest, since it was 
| colourless, and insoluble. 


EecrricaL Conpuctiviry oF Guass. 

On the Tuesday afternoon, a paper was presented, 
entitled “The Electrical Conductivity of Sodium- 
Metasilicate-Silica Glasses,” by E. Seddon, B.Sc., 
Ph.D., E. J. Tippet, B.Sc., Ph.D., and Professor W. E. 
8S. Turner. The investigation dealt with was confined 
to a series of two component glasses, namely, those 
containing soda and silica. The influence of tempera- 
ture upon the electrical conductivity of each member 
of the series was investigated from room temperature 
up to the softening point, cylindrica] specimens being 
employed. The glasses were melted from pure chemi- 
cals, in a platinum crucible to ensure purity of com 
| position. Measurements of the electrical conductivity 
were carried out in vacuo in a thick-walled fused silica 
vessel fitted inside an electric — The electrodes 
were of platinum. The specifi tances observed 
varied from 10° ohms per cc. to 10 ohms per cc., 
hence the direct deflection method of measurement 





monazite sand treated with concentrated sulphuric | was employed. The relation between the conductivity 
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and temperature was shown graphically, the logarithm 
of the specific resistance being plotted against the 
inverse of the absolute temperature. The relation- 
ship was linear, and it was seen that the electrical 
conductivity of a glass in the strained state was greater 
than when annealed. In fact, at moderate tempera- 
tures the insulating properties of the strained glass 
were only one-third the value shown by the annealed 
glass. Examination of the results obtained showed 
that linear relationship prevailed from 15 deg. to 350 
deg.; then the direction of the graph changed for some 
glasses, the slope becoming steeper. For the majority 
of the glasses a transition occurred near 390 deg., a 
further more definite transition taking place at the 
lower annealing point, the transformation temperature. 
Good agreement was obtained between the transforma- 
tion points given by electrical conductivity and by 
expansion measurements. Considering the effect of 
chemical composition upon the conductivity it was 
shown that an increase in soda content led to an increase 
in the sodium atoms available for ionisation, and hence 
to a greater conductivity of the glasses. 


SeLtentum Rusy Gutass. 


The last paper presented, entitled ‘‘ The Colour of 
Selenium Ruby Glass,” by H. P. Rooksby, B.Sc., 
A.Inst.P., was a communication from the Research 
Laboratories of the General Electric Company, Limited, 
Wembley. It explained how the attainment of colour in 
a selenium ruby glass was often a matter of trial and 
error, and an endeavour had been made to ascertain 
the cause of the colour so as to enable the manufacture 


of such glasses to be placed upon a sounder basis. | 
Existing theories of the cause of the colour of gold, | 


copper, and selenium rubies were briefly indicated ; 
then the speaker described the results which he had 
obtained in an X-ray examination of a number of 
selenium ruby glasses. In copper and gold rubies, the 
presence of colloidal particles was confirmed. The 
selenium glasses contained zinc, cadmium, and boron 
as special constituents. The colouration was found to 
be caused by the precipitation of particles composed of 
a solid solution of cadmium sulphide and cadmium 
selenide. These particles were identical with those 
obtained in red pigments. Cadmium sulphide is 
yellow, while the selenide is dark red, and it was found 
that differences in the relative amounts of these two 
compounds in solid solution produced, in the glasses, 
colours ranging from deep ruby to orange. The par- 
ticles in deep ruby glasses contained relatively more 
selenide than did those in orange-coloured glasses. It 
was suggested that the colour of the glasses was largely 
due to the colour of the precipitated particles rather 
than to their size and nature, in the case of gold and 
copper rubies. It was further shown that selenium 
glasses could be classified broadly into two types, one 
in which colour was essentially independent of heat 
development treatment, and the other in which the 
colour varied with the temperature of development. 
For a stable colour, the cadmium content should be 
relatively high, and it appeared that any colour could be 
obtained by appropriate adjustment of the selenium 
to cadmium sulphide ratio in the batch. 





Tue Society or British Gas Inpustries.—Mr. E. J. 
Fox, managing director of Messrs. The Stanton Ironworks 
Company, Limited, near Nottingham, has been elected 
chairman of the Council of the Society of British Gas 
Industries for the coming year. 





TERCENTENARY OF Sm CHRISTOPHER WREN.—The 
tercentenary of Sir Christopher Wren is to be celebrated 
at St. Paul’s Cathedral by a special service at 4 p.m., on 
Thursday, October 20, the day of his birth. Further 


NOTES ON NEW BOOKS. 


By the application of spectrographic methods, we 
have at our disposal means for determining the 
proportion of radiation of each wave-length which is 
absorbed. This is a powerful and valuable adjunct in 
identifying different substances and determining their 
purity, while it has been shown recently that the rates 
of chemical changes, particularly those caused by 
radiation, may be observed by a development of these 
methods. Considerable fundamental research work has 
been carried out on metallurgical spectrum analytical 
methods during the last five years in order to establish 
a method of quantitative analysis on observations of 
spectrum lines, by correlating their intensities with 
the proportion of particular ingredients present. 
Within the last few years wave-lengths have been 
determined with extreme accuracy, and it is since the 
development of comparatively simple instruments for 
the accurate measurement of absorptions and wave- 
lengths that spectrographic methods have become of 
practical value. As the result of spectrographic inves- 
| tigations carried out by Mr. Twyman, methods have 
been evolved by means of which 0-001 per cent. and 
0-01 per cent. of any metallic impurity can be rapidly 
determined by comparisons of the intensities of the re- 
spective lines and, under favourable conditions, an even 
higher degree of accuracy is obtainable. In Wavelength 
Tables for Spectrum Analysis (London: Adam Hilger, 
Limited. Second Edition. Price 14s. 6d. net.), Messrs. 
F. Twyman and D. M. Smith supply tables and infor- 
mation necessary for use in the laboratory in the daily 
routine practice of spectrum analysis. This second 
edition contains much new and revised data. It consists 
essentially of a compilation of wave-lengths of sensitive 
lines. Four new pters have been added, one of 
which is contributed by Professor E. N. de C. Andrade 
on “The Various Types of Spectrum,” and another 
valuable chapter by Messrs. Ryde and Jenkins dealing 
with “The Sensitive Arc Lines of Fifty Elements.” 
One of the early chapters contains a table giving the 
elements in the order of their wave-length, together 
with two of the most distinctive lines of each element 
obtained from a previous table. The most recent mea- 
surements of wave-lengths by interferometric methods 
are recorded and given prominence. We have noticed 
a few minor inaccuracies, e.g., the wave-length value 
given for phosphorus in Part V is the value in vacuum 
and not for atmospheric conditions. The tables have 
been well compiled, but the volume as a whole hardly 
justifies the claim made in the preface, which is that 
of supplying “a book of tables and information so 
complete that reference to other sources of information 
would rarely be necessary.” 





For many years, highway construction was a some- 
what neglected art in the United States, the activities 
of the civil engineer being concentrated mainly on the 
extension and improvement of railways. The era of 
active railway development came to an end near the 
beginning of this century; and with the advent 
of the motor car, attention was insistently called to 
the neglected state of the roads. The ultimate result 
has been the construction of many magnificent roads 
and the institution at some of the leading American 
technical schools, of special courses in highway engi- 
neering. Among the new handbooks on this subject, 
a high position must be awarded to Highway Curves, 
by Mr. H. C. Ives, of which a second edition has now 
been published by Messrs. Chapman and Hall, Limited, 
at 24s. net. The subject matter of this work is very 
much more comprehensive than its title would suggest. 
The opening chapters deal clearly and comprehensively 
with highway location, topographic surveys, paper 





particulars will be announced in due course. 


| 
British STANDARD SPECIFICATION FOR BRAIDED | 


CaBLEs.—The use of braided conductors for overhead | 
transmission lines is the exception rather than the rule 
in this country, and the issue of a British Standard 
Specification for such material may, therefore, appear 
at first sight to be uncalled for. Such a specification, 
designated No. 446-1932, has, however, been published 
by the British Standards Institution, and its object is 
primarily to assist British manufacturers in their export 
trade, more particularly with New Zealand. In this 
Dominion the use of braided cable is compulsory in 
certain circumstances. Users in New Zealand have, in 
the past, been unable to rely on the product being 
uniformly good, owing to the lack of a British standard 
specification, and with a view to securing an improve- 
ment in the position, the New Zealand Electric Supply 
Authority Engineers’ Association requested the Institu- 
tion to pre a specification, the adoption of which 
probably will ultimately be made compulsory in New 
Zealand. Braided cable is also used in other parts of 
the Empire, and the new specification should, therefore, 
meet a considerable demand. The points covered by 
the specification include the mechanical and electrical 
properties of the copper conductors, and the quality and 
dimensions of the braiding. Copies of the specification 





may be obtained from the Publications Department of 
the Institution, 28, Victoria-street, London, 8.W.1, price 
2s. 2d., post free. 





location, and the location survey. In the succeeding 
pages, the whole problem of curves of every type is fully 
and completely discussed. Following this are sections 
on setting out the slope stakes, and on the calculation 
of earth work, followed by notes on astronomical survey- 
ing, and on the care and adjustment of instruments. 
The concluding section of the book is devoted to a 
most comprehensive set of tables, which will cover 
fully all the requirements of the road engineer. 





Dehydration processes are practised to a considerable 
extent in industrial operations, and during recent 
years the drying of materials possessing varying 
physical and chemical properties has been widely 
extended and assumed increasing industrial importance. 
Drying problems often become highly complicated due 
to the physical characteristics of the materials involved, 
and much attention has been given to the subject in 
order to improve the means applied for the drying of 
industrial products by more economical methods. 
Marked advances have been recorded due to the re- 
sults of long and extensive research work on agitator, 
rotary, vertical, tunnel and stove dryers and intensive 
drying systems and processes by means of suitably 
conditioned air. Highly intricate investigations deal- 
ing with the theoretical efficiencies of dryers and 





the hygroscopic properties of materials, particularly 
those of timber and agricultural products have also 
been carried out, many of which have found practical 
application. Die Trockentechnik Grundlagen, Berech- 
nung, Ausfuhrung und Betrieb der Trockeneinrichtungen, 
by Dipl. Ing. M. Hirsch (2nd Edition, Berlin: Julius 
Springer, price 36 marks)-is a further valuable con- 
tribution to the subject. The first section of the volume 
is devoted to a laborious but logical development of air 
drying technique ; it avoids too abstruse mathematics, 
but sufficient mathematical treatment is included in 
order to widen very considerably the utility of the text. 
Special reference is made to heat transfer problems, 
hygrometric calculations, and methods for the graphical 
solution of heat problems based upon and illustrated 
by means of Mollier’s classical heat formule and dia- 
grams of 1923 in which, oblique co-ordinates are 
applied in plotting humidity against heat content. 
As in the first edition, the i — x diagram, which form 
so prominent a part of the argument and deduc- 
tions, lacks clarity very largely due to the inade- 
quacy of definition of the basic theory and terms. 
The second part of this volume deals with drying 
plants, practical drying operations and the princi- 
pals upon which they are , together with illus- 
trations of t plants. The matter is highly 
descriptive and will appeal strongly to those engaged in 
the design and construction of drying plants, as the 
author emphasises throughout the volume the necessity 
of combining a theoretical analysis, experimental study 
and tical experience when considering a drying 
installation. The illustrations are taken mainly from 
Continental and American sources, and but little 
reference is made to the extensive research work 
carried out in this coun and in the Dominions 
on the drying of agricultural and fruit products which 
are of economic and commercial importance. 





Principles and Problems of Aircraft Engines, by 
Mr. Minor M. Farleigh, (New York, John Wiley & 
Sons, Inc. London, Chapman and Hall, Limited. 
Price 15s. net) is a thoroughly written and well- 
illustrated book which should be of much use to the 
student of aeroplane engines, and also to the user of 
American aeroplanes. It omits, doubtless deliberately, 
all mention of engines of international use other than of 
American manufacture. Although the inclusion of 
much elementary matter might be objected to by 
many, it certainly tends to clearness and to the promo- 
tion of a line of thought that enables quick assimilation 
of the more advanced matter. The engine data included 
should be of value to the ground engineer in this 
country who may have to deal with American aero- 

lanes, but here again the omission of details of the 

tt and Whitney ‘“‘ Wasp” is to be deprecated, as 
this engine is still in use in large numbers of 
American machines. It is true that the P. and W. 
“Hornet,” is very fully dealt with, but this fact 
hardly justifies the exclusion of the former engine. 
An interesting and useful chapter is introduced by the 
particularly descriptive Americanism of ‘ Trouble 
Shooting”; this deals with the work of engine tests 
and overhauls that comes to the lot of the ground 
mechanic. The psychology indicated is excellent, and 
the practical examples cited are of interest, Messrs. 
The General Electric Company’s superchargers are 
clearly dealt with in a useful chapter written in collabo- 
ration with this company. Propellers of both fixed 
blade type and with variable detachable blades, are 
described in the final chapter, and as this component 
has such an important effect on engine performance, 
it is somewhat unfortunate that only one make of 
propeller is considered. In a book of the nature of the 
above, considerable reliance has to be placed on the 
handbooks of individual engine-makers, and some 
comment must be made on the evident excellence of 
those supplied by Messrs. The Pratt and Whitney 
Aircraft Company. 





M. Paul Janet contributes a preface to a recent work 
entitled Les Machines d Courants Continus, by M. R. 
Langlois-Berthelot, (Paris: Gauthier-Villars, 1931. 
Price 75 francs), and waxes lyrical about the importance 
of direct currents. ‘ Eliminate direct current,’ he 
says, “and the most powerful alternator is reduced to 
an inert mass of iron and copper.” He thinks that the 
dismissal of direct current as antiquated savours a 
little of ‘“‘ snobisme.” The author is a disciple of M. 
Thury, whose direct-current series system of trans- 
mission is widely known. It is interesting to observe 
that much of the work is novel, if not new. The 
first few chapters are on familiar lines, Speed control is 
dealt with at length, though the rather unusual term 
“ slip ” is introduced for speed regulation in connection 
with a shunt motor. The torque is measured in joules, 
which does not commend itself as a suitable unit to 
the British mind. The author breaks new ground 
in an extensive treatment of motors and generators 
under variable conditions of voltage, load, excitation, 





&c. This section is particularly interesting, as it deals 





73° 


ENGINEERING. 


[JUNE 17, 1932. 








with a number of practical problems usually neglected | 
in the general run of text-books. The subjects of | 
applications and special machines are also discussed | 
in more than customary detail. The book closes with a | 


HEAT-RESISTING PORTABLE 
HANDLAMP. 


Execrric handlamps used in the chambers of brick 


dissertation on the clements of alternating-current | kilns are subject to rough usage, and are also exposed 
machines, presumably with the intention of showing | to considerable heat, and as a result, the ordinary type 
the analogy between direct current and alternating | of lamp frequently breaks down under the prevailing 
current apparatus. For the novelty of its matter deal-| conditions. Based on their own experience, Messrs. 
ing with load characteristics and behaviour under| The London Brick Company and Forders, Limited, 
sudden changes of conditions, this volume is of interest. | Africa House, Kingsway, W.C.2, designed the lamp 
The typography leaves somewhat to be desired; the | shown in the accompanying figure. They state that 
paper is poor and some of the line blocks are crude—/| this lamp has been in extensive use for some years, 


or at least, so they appear when compared with the| and that it has proved entirely satisfactory. 


beautiful examples of book-craft now so common. 


In addition to the Proceedings of the American 
Society for Testing Materials, issued each year, and 
previously noticed as for 1931, the Society issues 
annually the Book of A.S.T.M. Tentative Standards. 
The edition for 1931, of over 1,000 pages, now published 
at the Society's offices in Philadelphia, at 7 dols., 
contains 180 tentative specifications and particulars, 
which take effect at the date of issue. Tentative in this 
connection indicates simply a “standard” in the 
making, and is presented as an invitation to critics 
before being finally adopted, after possible revision, 
and though in the initial stages of development have 
yet, in the meantime, some authority. In further 
explanation, it should be said, there is issued triennially 
what is known as the Book of A.S.T.M. Standards, 
a comprehensive summary of standards up to the date 
of issue. In the two intermediate years supplements 
to the parent book are also published, making in 
some years a total, with the Proceedings, of over 
5,000 of printed matter. We have also received 
the Index to the A.S.1'.M. Standards and Tentative 
Standards for 1931, which gives succinctly an excellent 
idea of the work done by the Society. “ Standards’’ now 
number 443, and “ Tentative Standards,” 180. Price 
lists show that individual copies of the items indexed 
may be had at 25 cents. A list of standing committees, 
numbering 55, is also given. The method of classifi- 
cation of work done by the Society at various times and 
stages of progress, is perhaps at first somewhat involved 
and troublesome to follow, this being in part no doubt 
consequent on an effort to keep records up to date. 





News has just reached this country from Peru of 
the accidental death of Professor J. W. Gregory, who 
was leading an expedition in the Andes to study vol- 
canic movements. As is well-known the Professor was 
@ great traveller, and as such his experience of roads 
must have been very extensive. However, in many cases 
he forsook beaten tracks, and in many probably had to 
make his own. His scientific work led him to the 
Rocky Mountains, the Andes, British East Africa, 
Spitzbergen, Lake Eyre, the Antarctic, Cyrenaica, 
India, Tasmania, Kenya and the Thibet—probably 
elsewhere. Only recently he produced a book entitled 
The Story of the Road, published by Alexander MacLe- 
hose and Company, London (12s. 6d. net) which carries 
one in spirit over a good part of the ancient and modern 
world, civilised and otherwise. This is not in any sense 
a text book; it is mainly what it purports to be, a 
story. It is not always consecutive, often discursive. 
It jumps from one age to another, from one continent 
to another quarter of the globe, if by so doing a point 
can be easily illustrated. For instance, discussing 
the ancient customs regarding safe passage, the author 
nourishes us on Biblical history and the classics, and 
then has suddenly nted us with facts regarding 
present-day survivals of customs in the interior of 
Australia. In a chapter on the roads of China we meet 
with old friends, having enjoyed 7'o the Alps of Chinese 
Tibet from the same pen. The book is divided into 
two parts, one dealing with ancient and medieval 
roads and the other with the evolution of the modern 
road. Both are full of interest, though in each case 
there are parts which whet the appetite for more. 
The selection of material and the detail of treatment 
of specific subjects, must in such a work remain matters 
of judgment, opinion and even taste, on which indi- 
viduals will naturally differ. But the late author 
exercised a choice which has made a very readable 
book. At times, too, while the reader might wish for 
further information, it is obvious that neither Professor 
Gregory nor anybody else could have supplied matter 
from non-existent sources. The part that is least 
satisfying to us as engineers is that discussing modern 
road construction, but as the work is not intended to be 
a text book it would be unfair to criticise it as such. 
Also the discussion of roads and railways is left in 
the air, with some bias to the regulation of motor 
transport and the verdict that road transport of itself 
is incapable of fulfilling the requirements of modern 
civilisation. This may be required to round off the 
“ story"’ but here the author's style is rather less 
entertaining than elsewhere, quite possibly, however, 
because we have heard the pros and cons so often. 








It is 
accepted by the Home Office as meeting the require- 


| ments of the Electricity Regulations. 
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As shown in the figure, a lampholder of the usual 
type is mounted in a large circular disc, which is of 
moulded Siluminite. An open bush on the lower 
side, and a cup, with a hole for the cable, on the 
upper side of the disc, both also of moulded Silumi- 
nite, completely shroud the lampholder and cap 
by heat-resisting material with good electrical in- 
sulating properties. The Siluminite parts do not 
lose their strength or shape under the influence of 
heat. The lamp is fitted at the top with a metal cap 
and handle, the cable being centrally spaced in the 
latter by a further Siluminite bush, and a wire guard 
is provided for the bulb. Owing to the effective 
insulation of the lampholder, there is no necessity 
to earth the metal parts. It will be noticed from 
the figure that all the parts are readily replaceable. 
The lamp is used with circular twin cargo flexible 
cord, the total cost of the items composing it being 
approximately 6s. 


Tae Marxrve or ImportepD MATHEMATICAL AND 
Drawitne InstrumMeNtTs.—The Standing Committee 
appointed by the Board of Trade will hold an inquiry 
at 11.30 a.m. on Monday, July 18, and at 10.30 a.m., 
on Tuesday, July 19, as to whether imported drawing, 
beam and proportional compasses ; ruling, drawing and 
dotting pens; draughting machines, protractors and 
parallel rules should be required to bear an indication of 
origin. The inquiry will be held at the Board of Trade 
offices, Great George-street, London, S.W.1, and com- 
munications should be addressed to Mr. E. W. Reardon, 
at that address. 





CATALOGUES. 


Case-hardening.—A new issue of their useful little 
pamphlet of practical instructions for case-hardening 
is to hand from Messrs. N. Taylor & Son, 17, Goree-piazzas, 
Liverpool, who manufacture hydro-carbonated bone- 
black for this process. 

Presses.—A catalogue of power presses with adjustable 
stroke, in four sizes from 12 tons to 70 tons pressure, 
made by Messrs. Hordern, Mason and Edwards, Limited, 
Birmingham, is to hand from Messrs. Alfred Herbert, 
Limited, Coventry, their selling agents. 

Drag Scrapers.—Messrs. John M. Henderson and Com- 
pany, Limited, Aberdeen, have issued a catalogue of 
their cable drag scrapers, which can be employed in 
earthwork, dams and embankments, excavating and 
conveying gravel, clay, &c., and forming or reclaiming 
dumps and ore, coal, &c. 

Lathe Tools—A new edition of their 
tools, holders, steadies, &c., for turret lathes is to hand 
from Messrs. Alfred Herbert, Limited, Coventry. There 
are about 80 items, for attachment to the turret or cross 
slide, all additional to the standard tools. turning, tapping, 
screwing, boring, &c. 

Fire Pumps.—A catalogue illustrating and describing 
a trailer fire pump has been received from Messrs. 
Gwynnes Pumps, Limited, Hammersmith, London, 
W.6. The sets are petrol-engine driven, mounted on 
two-wheeled carriages suitable for moving by hand or 
trailing behind a vehicle. 

Electrical Plant.—Messrs. The English Electric Com- 

my, Limited, Queen’s House, Kingsway, London, 

.C.2, have sent us two new catalogues dealing, one 
with appliances for induction voltage regulation, and 
the other with truck switchgear. Both are well-illus- 
trated with ample descriptive text. 


Compressed Air Equipment.—A catalogue of air 
compressors and steel bottles has come from Messrs. 
Lacy-Hulbert and Company, Limited, Beddington, 
Croydon. It illustrates the application of this type of 
plant to tyre inflation in garages. The machine is 
stationary, but the bottles are mounted on trucks. 

Waterproofing and Insulating Materials.—A new 
plastic material, known as Bituplastic, for application as 
a surfacing to walls, roofs, pipes, &c., where waterproofing 
or insulation is required, is described in a catalogue 
received from the makers, Messrs. Wailes Dove Bitumastic 
Limited, Collingwood-buildings, Newcastle-on-Tyne. 

Heat Exchanger.—A descriptive catalogue of their heat 
exchangers, suitable for food or chemical liquids has been 
receivedfrom Messrs. The Aluminium Plant and Vessel 
Com y, Limited, Point Pleasant, Wandsworth, 
London, 8.W.18. These are of unit construction, 
adapted to heating, cooling, or evaporating systems. 


Fans and Compressors.—Two catalogues with priced 
lists of volume fans and rotary compressors for air or 
are to hand from Messrs. James Keith and Blackman 
— y, Limited, 27, Farringdon-avenue, London, 
E.C.4. A good range of types and sizes is shown in 
each, with illustrations and particulars of capacities, 
dimensions, &c. 

Electric Furnaces—A pamphlet relating to the 
hardening of high-speed steel and ye the 
furnaces used in the ess, is to hand from Messrs. 
Electric Resistance Saieabe Company, Limited, 17, 
Victoria-street, London, 8.W.1l. It is written by 
Mr. A. G. Robiette, B.Sc., and reprinted from The Iron 
and Steel Industry. 

Hoisting Blocks—A catalogue of hoisting blocks, 
runways and crane plant is to hand from Messrs. Paterson. 
Hughes Engineermg Company, Limited, Maryhill, 
Glasgow. It gives particulars of a large range of powers 
of electric hoists, together with a variety of designs or 
runways and telphers. It deals with also a range of 
lifting blocks for hand operation. 

Machine Tools—We have received several catalogues 
from Messrs. B.S.A. Tools, Limited, Birmingham, describ- 
ing @ lathe specially designed for high-speed diamond- 
tool turning ; hollow milling cutters, quick-change drill 
chucks and centreing drills. Messrs. Burton Griffiths 
and Company, Limited, Montgomery-street, Sparkbrook, 
Birmingham, are the selling agents for this firm. 


Mechanical Handling Plant.—A catalogue to hand 
from Messrs. J. Pohlig, A.G. Cologne, deals with a wide 
range of apparatus such as aerial ropeways for passengers 
and goods, overhead runways, cable cranes, loading 
bridges, conveyors, handling equipment for _ blast. 
furnaces, gas works, &c. This catalogue is in English. 
A second catalogue in German English, French and 
Spanish, illustrates a number of single-cable aerial 
ropeways, and a third catalogue, in German, deals in 
more detail with two-cable aerial ropeways. Messrs. 
C. M. Hill and Company, Coventry House, South-place, 
London, E.C.2, are the agents for Messrs. J. Pohlig, A.G. 


Instruments for Industrial Purposes——A catalogue 
which illustrates in an interesting and informative manner 
the wide and extending use of instrument control in the 
manufacture, preservation, sterilisation and storage of 
food, has recently been issued by Messrs. Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
S.W.1. Instruments of various types for indicating, 
recording and controlling temperature and humidity, 
as applied in bakeries, dairies, canning, bottling and 
confectionery factories, breweries, &c., are illustrated, 
and notes are included to indicate where and how suitable 
instruments may be economically employed. Apparatus 
for hydrogen-ion concentration determinations is also 
dealt with, as such determinations are necessary in 
connection with many processes involved in the prepara- 
tion of foods and beverages. 
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A MACHINE FOR DETERMINING THE | When the strength of a material under repeated 


FATIGUE LIMIT OF METALS. 


By Dr.-Ing. WALTHER SARAN. 


| stress is determined by short-time tests, the results 


must be checked by an accurate endurance test 


| which always necessitates a considerable expenditure 
To obtain accurate data from dynamic tests of | of time and money. 


Attempts have therefore been 


metals and, in particular, to ascertain the strength | made to reduce these by calculating the strength 
of a material when exposed to varying loads, it is | from static tests, such as can be rapidly and easily 
important that the stress in the test piece should | carried out, and especially to deduce them from 


be determined independently of other factors. In 
doing this, the criterion hitherto adopted has 
been the alteration in the shape of the test piece 
due to the load, the corresponding stress being 
then deduced from the properties of the material 


and the theory of elasticity. This assumes, | nection which may’ possibly exist between the 
however, that Hooke’s law applies to dynamic |dynamic and static strengths of a material. 


the static elastic limit of the material, from its 
behaviour under static deformation, or from other 
data. In spite of numerous researches and partial 
success, it is not yet possible to enunciate a generally 
applicable law or to establish clearly the con- 


In 





increases. It must also be possible to keep the 
test piece cool, while the machine must be capable 
of being run continuously without supervision, in 
order that endurance tests may be conducted, and 
of being stopped automatically should the test 
piece break. In addition, it must be possible to 
measure the number of load reversals automatically, 
and to impose a given static stress on the dynamic 
stresses. Finally, the machine must be designed 
so that tests can be conducted at high tempera- 
tures, and so that pure static tests can also be 
carried out with it. 

A testing machine which, it is claimed, fulfils 
all these conditions has been designed by the 
author for conducting systematic investigations 








Fig. 2. 
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stresses, and though this is true so long as the 
elastic range is not passed, it does not hold in 
the plastic range, where the stress cannot be 
accurately calculated from the change in the 
shape of the test piece. One way of overcoming 
this difficulty, is to use a calibrated test rod, one 
end of which is attached to the test piece, so that 
it accurately follows the stresses transmitted to 
it, and the stresses can be determined directly 
from the alterations in its shape. The stresses 
in the test piece can then be deduced from cali- 
bration curves. 

An important factor in the evaluation of the 
dynamic properties of a material is its strain-energy, 
as this determines whether or not it can be used 
in applications involving high stresses in conjunction 
with resonance effects. Further, the strength of a 
material may alter considerably when a static 
Stress is imposed on a dynamic stress, or when 
it is exposed to high temperatures, - conditicns 
which oceur, for instance, in the valve springs and 
pistons of an internal-combustion engine. 
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fact, for the solution of this problem, further 
test data are required. Success is, however, most 


likely to be attained if the necessary dynamic and | 


static tests are conducted under the same conditions 
and, as far as possible, on the same machine, so that 
unavoidable errors in measurement and other 
inaccuracies are the same in both cases. This 
would result in one of the most important sources 
of error being eliminated, as present methods only 
enable results obtained on two different machines, 
and affected by quite different types of error, to be 
compared. 

It may also be postulated that a machine for 
making such tests should be designed so that it will 
generate pure sinusoidal stresses, and so that once 
the test piece has been fixed in position, the load 
can be maintained absolutely constant for any 
desired length of time. Further, it must be possible 
to alter the stress during operation progressively 
and precisely within a given range and to measure 
the stress, strain-energy and temperature of the test 
piece independently and accurately as the load 


into the properties of light-alloy sand castings, 
and is now being largely used in Germany for both 
theoretical and practical investigations. This 
machine, a general view of which is given in Fig. 1, 
is manufactured by Messrs. Carl Schenck G.m.b.H., 
of Darmstadt, and its method of operation may be 
explained by referring to the diagram reproduced 
in Fig.2. The carefully ground test piece a, of which 
the dimensions in millimetres are given in Figs. 
4 and 5, is clamped in the jawsbandc. The jaw bis 
connected through the arm d and the rod e to the 
eccentric, f. The drive is therefore positive, so 
that once the angle through which the jaw 5b 
is to oscillate has been set, the load on the test 
piece will be maintained constant for as long as 
may be necessary. Moreover, the stress on the 
test piece will be accurately sinusoidal. The angle 
through which the test piece is turned can be 
varied during operation between 0 deg. and 
about + 6 deg., and can be accurately adjusted, 
so that, in the case of steel, alternating stresses 
varying between zero and + 60 kg. per square 
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millimetre (+ 38 tons per square inch) can be applied 
and the tests made very rapidly. 

The eccentric drive used is shown in more detail 
in Fig. 3, from which it will be seen that it consists 
essentially of a drum, which is driven at a constant 
speed of 3,000 r.p.m. by the main motor, shown at 
g in Fig. 2, through the shaft 4. Contained within 
this drum isa three-phase asynchronous “regulating” 
motor, which is supplied with current through a 
controller and slip-rings, and drives a crank at the 
right-hand end of the drum through a worm gear 
with a transmission ratio of 4,000:1. This crank 


end i of which is fixed in the housing of the machine, vision. 
while its inner end is supported on the ball bearing | stressed, 6 any alterations in shape are purely elastic, 


k, as shown in Fig. 2. This dynamometer consists | 


of a carefully-ground cylindrical steel rod, of such 
|dimensions that it forms an oscillatory system, 


the natural period of vibration of which is ten 
times that of the drive. This relationship enables 
the dynamometer to follow the oscillating stresses 
set up in the test piece freely, and also enables the 
smallest alterations to be clearly indicated. It is 
calibrated statically, so that the resulting curve can 
be employed directly for dynamic measurements, 





which is fixed to the connecting rod e, 
has a motion relative to the drum, 


therefore 
its outer pin 


being displaced eccentrically from the centre line 


of the latter by 6 mm., as shown in Fig. 3. 


> 


In the | 


position marked 1, the centre line of this pin coin- 


cides with that of the shaft of the “ regulating” 





the torsion of the dynamometer head relative to the 
| fixed machine housing serving as a direct measure 
|of the forces involved. 

These forces are indicated in the following 
manner: The lamp /, shown in Fig. 2, projects a 
| beam of light through two prisms and an adjustable 


motor, so that when the latter is revolving there is | diaphragm on toa third prism m. This latter prism is 


no relative motion between the two. 


The connect- 


ing rod e therefore remains stationary, and no stress 
is imposed on the test piece. After the “ regulating ” 
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mounted on a tube which is slipped over the dynamo- 
meter rod and is rigidly connected to the jaw c, 
so that it accurately follows the torsional movements 
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motor has been running for a short time, however, 
the crank is turned by the worm gearing through 
an angle of 180 deg, and the pin assumes the 
position marked 2 in Fig. 3, where its eccentricity, 
relative to the axis of the drum, has a maximum 
value of 2 x 6= 12 mm. If the “ regulating” 
motor is now switched out, the crankpin will remain 
in this position, and with the drum revolving at a 
speed of 3,000 r.p.m., the connecting rod will make its 
maximum stroke of 2 x 12 = 24 mm., which 
corresponds to the maximum possible dynamic 
load that can be imposed on the test piece. The 
arrangement, in fact, forms a so-called double- 
eccentric, and enables the stroke to be varied 
progressively between 0 mm. and 24 mm. during 
operation, and the load on the test piece to be 
altered as desired between the above limits. 

In order that a static torsional stress may be 
superimposed on the dynamic stress set up in 
this way, the drum and its bearings, which are 
force lubricated, are supported on two rings, 
which are integral with the housing of the machine, 
and are arranged eccentrically to the axis of the 
drum, so that they can be accurately turned through 
an equal angle by the handwheel visible in Fig. 1. 
This enables the main axis of the drum to be 
displaced vertically and parallel to its original 
position, and the centre round which the oscillatory 
movement of the head } takes place, to be moved. 

The right-hand jaw c, which takes up the torque 
imposed on the test piece by the movement of the 
jaw b, is connected to a dynamometer, the outer 


ion to the 
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set up in the test piece. The beam of light from this 
oscillating prism is first projected vertically down- 
wards, and is then deflected by prisms and mirrors, 
so that the torsional movements of the jaw c, 
| which, as already explained, correspond to the 
| stresses set up in the test piece, are projected 
ground glass screen n to form the 
abscissae of the diagram shown in the figure. 
The actual torsional stress + in the test piece can 
then be easily determined with the assistance of 
the calibration diagram of the dynamometer. In 
addition, the torsion due to the oscillating stresses 
is shown optically by the optical system shown on 
the right in Fig. 2. This includes the two mirrors, 
o and p, the first of which is fixed to the tube over 
the dynamometer rod, so that it freely follows 
the movements of the jaw c, while the second is 
carried in ball bearings which are mounted in the 
housing, and is connected by a push-rod to the jaw b, 
so that it accurately follows the movements of the 
latter. The resultant movement of these two 
oscillating mirrors is proportional to the twist of 
the specimen and forms the ordinates of the dia- 
gram projected on to the screen n, so that it can 
be read off directly and the torsion in the test piece 
calculated with the assistance of the diagram of 
the dynamometer. 

The point of light which is projected on the screen, 
of course, moves about as the load on the test piece 
alters, so that with each revolution of the eccentric a 
complete stress-deformation diagram is produced and 
maintained on the screen owing to the persistence of 





4-5 


So long as the test piece is only lightly 


the conditions being analogous to those in a static 
test. The result is that a straight line appears 
on the screen the angle of inclination of which to 
the horizontal depends on the modulus of elasticity 
of the material. If, however, the boundary between 
the elastic and plastic ranges is passed, hysteresis 
loops are produced, as shown in Fig. 2, and the 
areas of these can either be determined by a plani- 
meter on the screen itself or they may be photo- 
graphed. The area of these loops is a measure of 
the energy absorbed in the test piece per cycle, 
that is, it indicates the strain energy of the material 
at the stress imposed. How long the material will 
absorb this energy is, of course, another question 
which will be dealt with below. Ifthe value obtained 
with the help of the calibration curve is divided 
by the effective volume of the test piece, the strain- 
energy of the material under test is obtained. It 
is, therefore, possible, by means of this optical 
system, accurately to determine the stress, torsion 
and strain-energy separately. In addition, the heat 
generated in the test piece by the internal work, 
which in a high-speed test rapidly increases as the 
load rises above a certain limit, can be measured 
and forms a convenient means of determining the 
endurance limit. This is effected by clamping a 
two-part ring-shaped thermo-element round the 
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‘middle of the effective portion of the test piece 


and measuring the e.m.f. produced in it by a pre- 
cision milli-voltmeter. In this way the temperature 


| of the test piece can be accurately determined within 


1 per cent. On the other hand, the test piece can be 
kept cool during a long run by using a fitting 
which enables a stream of oil to be directed on to 
it from the pump visible on the left of Fig. 1. This 
oil is drawn from a reservoir in the base of the 
machine and is returned to it again through a cooler. 
To enable tests to be carried out at high tempera- 
tures, a low-tension transformer, capable of supply- 
ing single-phase currents up to 3,000 amperes at 
2 volts, is provided. The current from this trans- 
former is conducted through a flexible copper cable 
to the insulated jaw c, flows thence through the 
test piece, which is heated up in the process, and 
back through a second flexible cable to the trans- 
former. By suitably regulating the current, the 
temperature of the test piece can be raised from that 
of the surrounding atmosphere to about 600 deg. C. 
To ensure that the heat generated shall not be 
transmitted either to the dynamometer or to the 
driving mechanism, the two jaws are oil-cooled 
through flexible pipes, as shown in Fig. 1, while 
to enable the machine to be run continuously with- 
out attention, all the bearings are force-lubricated 
by a second pump, which is also visible in Fig. 1. 
The machine is designed so that it is shut down 
automatically should the test piece break. This is 
done by arranging that the jaw } and its shaft can 
be moved axially about 5mm. After the test piece 
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has been placed in position, the spring g, shown in 
Fig. 2, is extended by turning the handle shown at 
the end of the machine in Fig. 1. When the speci- 
men breaks, the spring draws back the jaw 6, thus 
closing the contact r and stopping the motor. This 
arrangement has the great advantage that it 
eliminates any risk of damage to the fractured 
surfaces of the test piece. The number of load 
reversals which have occurred up to the time at 
which breakage takes place is registered on the 
counter 8. 

To enable static tests to be carried out on this 
machine it is equipped with a simple torsion device. 
This consists of a cast-iron housing containing a 
movable jaw, which is fixed on to the bedplate of the 
machine between the drive and the box containing 
the optical apparatus, so that the latter is moved a 
certain distance to the right. One end of the test 
piece is secured in the jaw of this apparatus, which 
can be turned by hand through worm gearing in the 
same way as the left-hand head in Fig. 2, while the 
other end is carried in the jaw c. The angular dis- 


Fig.8. 
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placement of the jaw relative to the torsion appara- 
tus is read off on a vernier disc, the periphery of 
which is divided into 628 divisions and the angular 
displacement of the dynamometer jaw, determined 
by the methods already described, is deducted 
therefrom. The remainder gives the desired angular 
displacement of the test piece. The stress in the 
test piece corresponding to the deformation can 
be read off on the screen as before, and calculated 
in kilograms per square millimetre by the aid of the 
calibration curve of the dynamometer. 

Typical results obtained with this machine are 
shown in Figs. 6, 7 and 8, which apply to investiga- 
tions on sand castings of the light metal alloy, Silu- 
min, which is now largely used in the construction 
of motor vehicles and aircraft. A high-speed test was 
first made to determine the approximate endurance 
limit of the material, stresses ot increasing amount 
being imposed in stages, and the angular displace- 
ment, temperature and strain-energy being measured 
ateach stage. Upto a stress of + 4-5kg. per square 
millimetre the angular displacement increased 
directly as the stress, as it does under static con- 
ditions, and the test piece did not heat up until 
’ this point had been reached, a's the angular displace- 
ment was only elastic and no strain-energy was 
being generated. As the stress was further increased, 
however, a point was reached at which the tempera- 
ture rose suddenly, a sign that strain-energy was 
being absorbed. The amount of this strain-energy 
can be obtained from the area of the hysteresis 
loops shown in Fig. 7 and the calibration curve. 
Throughout the test the loops were observed on 
the screen of the optical indicator, printed on trans- 
parent squared paper with a millimetre scale, and 
measured by a planimeter for each load. The results 


value of the endurance limit of the material. Above 
this figure, the hysteresis loops gradually become 
wider and longer, until finally the breaking point is 
reached. Confirmatory tests, however, showed 
that, as is the case with the majority of light 
materials, the actual endurance limit rp) under 
repeated stress is somewhat lower, being, as will 
be clear from Fig. 6, + 3-6 kg. per square milli- 
metre in the case just cited. This is confirmed by 
Fig. 8, which is a composite curve obtained from 
five tests made on the same material by Wéhler’s 
method, which gives a limiting stress of the same 
value. This example suffices to show how simple it 
is to determine the endurance, or fatigue, limit of 
a material with the machine in question, and what 
valuable information about the internal working 
processes can be obtained in this way. The same 
is true of the tests made with superimposed static 
stresses, and at high temperatures, though for 
reasons of space these cannot be discussed in detail. 
The effect of the nature of the surfaces and the shape 
of the test piece may, however, be dealt with. 








the leaves of springs, to be subjected to repeated 
bending stress and enabled the effect of the rolling 
skin to be determined. The additional equip- 
ment used for this purpose is shown in Figs. 9 
to 11. It comprises a crank-shaped arm a 
which is fixed in the dynamometer jaw of the 
machine in the same way as the standard torsion 
test-piece. One face of this arm is carefully ground 
and against it is screwed one side of the test surface b 
so as to ensure a wide area of contact. The other 
end of the test-piece is similarly secured in the same 
way to the loose stirrup c which is connected to a 
second crank d, through two thin steel strips of 
spring leaves. This second crank is fixed to the 
driving jaw of the machine by a clamp. This 
arrangement was adopted so that the length of the 
test surface could vary by a small amount as it 
was bent backwards and forwards, and thus the 
introduction of additional tensile and compression 
stresses was avoided. When the machine is started 
up, the driving head begins to vibrate, and the test- 
surface is bent backwards and forwards. As, more- 
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| The foregoing arguments are primarily based on 
the underlying principles which are of importance 
in determining the fatigue limit of a material under 
repeated stress and a number of widely differing 
conditions. It follows that, in order to estimate 
the properties of the material correctly, the test 
pieces must be carefully ground and that there 
must be no abrupt changes of section, such as 
would be caused by threads or notches, since these 
occasion local concentrations of stress which 
are difficult to control, and reduce the endurance 
limit. These tests, therefore, give values such as 
are only attained under the most favourable con- 
ditions. In practice, the surfaces of the parts are 
not usually made with such a fine finish. Further, 
preliminary treatment plays an important role, 
since rolling, grinding, and hammering all have 
definite effects. Finally, the sudden changes in 
section which are necessary for constructional 
reasons must be considered, since notches, threads, 
| keyways, recesses, lubricating ducts, &c., are all 
the seat of local stress concentrations and frequently 
cause breakdown. 

The knowledge that all these factors affect the 
strength of a material under repeated stress has 
| led to an investigation of the changes caused by the 
|contour and shape of the surface on the strength 
'as determined with a smooth ground test-piece. 
As an example of what has been done in this 
direction, mention may be made of some tests, 





indicate that a stress of rp’ = + 4-5 kg. per square| which were carried out on the machine described 


millimetre marks the division between the elastic and 
the plastic ranges, so that this is the approximate 


above, with the help of an additional appliance. 
These enabled flat plates, such as are used to form 


Fig.10. 
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over, the places at which it is fixed are arranged 
symmetrically with regard to the dynamometer axis 
the arrangement ensures that the tangents to the 
elastic line of the test surface always intersect at 
the dynamometer axis, regardless of the amount of 
the bending stress, and that the elastic line always 
forms a circular are. This assumes, however, 
that the stress is constant over the effective length of 
the test-piece. When the test-piece breaks, the 
machine is shut down by the operation of the short- 
circuiting contact shown in Fig. 11. 

Tests were made with this apparatus on flat 
cast plates of light metal of the kind widely used 
for crank cases in light internal-combustion 
engines. To begin with, the ideal strength of 
the material under repeated stress was determined 
from test-pieces with ground and polished surfaces 
of the dimensions shown in Figs. 12 and 13, and 
was found to be + 3-6 kg. per square millimetre. 
Rods of the same dimensions, but with the foundry 
skin adhering throughout the whole of their effective 
length, were then tested and were found to have a 
limiting strength of +3-5 kg. per square millimetre, 
that is, as is often the case with light metals, the 
polished surfaces made very little difference. 
In the case of steel, and especially of spring-steel, 
the results would, of course, be different. A test- 
piece of the shape shown in Figs. 14 to 16 was then 
investigated with a view to discovering the effect 
of the stiffening and cooling ribs on the strength 
of the housing of an internal-combustion engine. 
In this case also, the test pieces were placed in the 
bending apparatus in the same condition as that in 
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which they were taken from the moulds, except that 
the bearing surfaces were planed to ensure good con- 
tact. The limiting strength in this case was + 4-5 kg. 
per square millimetre, from which it will be gathered 
that ribs considerably increase the strength of 
such parts. Finally, a rod in which the section 
stressed was weakened, as shown in Figs. 17 to 19, 
by casting a square hole with sloping sides in it, 
was examined and a reduction in strength to 
+ 2-7 kg. per square millimetre noticed. This 
result is obviously due to the effect of the notches 
and local stress concentrations at the corners of the 
hole. 
SUPER-CONDUCTIVITY. 

At the meeting of the Royal Institution on 
June 3, Professor J. C. M’Lennan, F.R.S., delivered 
a lecture on the “ Electrical Conductivity of Metals 
at the Lowest Temperatures.” 

It was now, he said, 133 years since Day and 
Faraday, working in the Royal Institution, liquefied 
chlorine. This was an epoch-making experiment, 
and led to a succession of others in which one 
gas after another was liquefied in that laboratory, 
which thus became world-famous for work of 
this kind. It had, moreover, an important bearing 
on the problem of the passage of electricity through 
metals, which for 150 years had defied solution 
either by the experimentalist or the mathematician. 
Possibly the key to this would be found when we 
understood how it was that the conductivity of 
metals was increased by cooling them. 

Experiments by Dewar and Fleming in which 
metals were cooled down to very low temperatures 
by means of liquefied gases seemed to suggest 
that the resistance would vanish at the absolute 
zero. In these experiments the cooling agents 
were liquefied air and liquefied hydrogen, and with 
these no very close approach to the absolute zero 
was possible. In 1908, however, helium was liquefied 
in Holland by Kammerling-Omnes, and using this 
agent he, later on, repeated the experiments of 
Dewar and Fleming, expecting to get very similar 
results. It turned out, however, that mercury 
behaved quite differently to anticipation and that 
at a temperature of about 4 deg. K. its resistance 
vanished completely and abruptly. This observation, 
made in 1911, was of prime importance in the study 
of metallic conductivity and was the most outstand- 
ing result of the liquefaction of helium. Of the 
other metals tried, lead, tin, indium, gallium, thal- 
lium, tantalum, titanium and niobium also became 
super-conductive at very low temperatures, the 
transition points being as follows :— 


Deg. K. 

Mercury ... 42 

sad 72 
Tin - 3-72 
Tantalum 4°5 
Thallium ... 2°39 
Indium 34 
Gallium 107 
Niobium 8-2 


When cooled down to a certain transition tem- 
perature, the resistance of all these metals vanished 
suddenly and completely, the change taking place 
within a range of a few tenths of a degree. On 
the other hand, other metals, such as cadmium, 
showed no sign of super-conductivity. Their resist- 
ance diminished progressively as the temperature 
was lowered, but never vanished. Nevertheless, 
some physicists took the view that if the tempera- 
ture could be got down near enough to 0 deg. K. 
all would drop their resistance. 

In view, however, of experiments made years ago, 
the speaker did not feel quite convinced that this 
would be the case. ‘The Heussler alloy, which 
consisted of manganese, aluminium and copper, was 
about as magnetic as cast-iron, though all its con- 
stituents taken individually were non-magnetic. 
Reasoning from analogy it seemed to him that 
quite possibly some alloy might prove to be more 
super-conductive than its constituents and have a 
higher transition temperature. This surmise was 
proved to be correct when Kammerling-Omnes 
showed that an alloy consisting of gold and bismuth 
in certain proportions was super-conductive, though 
neither of the constituent metals showed a trace of 
super-conductivity. Thanks to the ability of his 


assistant, Mr. Flim, the speaker in his own labora- 





tory was able to attain a temperature of | deg. K., 
and determined to investigate a series of alloys. 
A highly exaggerated account of some of his work 
had appeared in the daily Press, which credited 
him with having discovered an alloy super-con- 
ductive at room temperature, but actually the 
highest transition temperature he had yet recorded 
was one of 10-5 deg. K., which was that of niobium 
carbide, and from that to room temperature was 
a very long way. 

Some very interesting results had been obtained 
with alloys of metals belonging to the bismuth 
group. Still more remarkable, however, was the 
discovery at Leiden that copper sulphide became 
super-conductive at low temperatures, although 
sulphur was one of the best insulators known, and 
copper showed no trace of the phenomenon at the 
lowest temperatures reached. Following up this, the 
speaker had found that the compounds SnAs and 
PbS were both super-conductive, as also the carbides 
of tantalum and niobium. The transition tempera- 
ture of the latter was 10-5 deg. K., the highest yet 
found, whilst that of pure niobium was 8-2 deg. K. 
In experimenting on ruthenium one sample was 
found to be super-conductive, whilst others were 
not. The explanation was found to be that the 
atomic hydrogen blow pipe was used for melting 
the metal. The hydrogen on its way to the jet 
was passed through a tungsten arc, and had, it 
turned out, carried over with it some tungsten which 
was deposited as a film on the ruthenium. Titanium 
nitride and some other nitrides also proved to be 
super-conductive. 

At this point the lecturer exhibited a small ring 
of lead which had been rendered super-conductive 
at Leiden that morning by immersion in liquid 
helium and a current of several amperes started in it. 
Thanks to the assistance of the Master of Sempill, 
this, protected by triple Dewar flasks, had been 
brought over from Holland by aeroplane in two and 
a half hours, and, as the lecturer showed, the current 
was still undiminished and would, he said, continue 
unabated until the helium had evaporated off. 
It had, the speaker said, been found impossible 
to detect, using the most delicate instruments, 
any diminution in such a current even after the lapse 
of thirteen hours. This was a property of profound 
importance of which as yet there was no mathe- 
matical explanation. 

Returning to his experiments on compounds, 
he said that, though Ag,Sn was not super-con- 
ductive, a eutectic of this compound and tin was. 
Other eutetics also proved to be more super-con- 
ductive than compounds and than simple metals. 
This was a new fact. 

The effect of stretching wires whilst in the super- 
conductive state had also been examined, and 
was found to raise the transition temperature. 
Magnetism, on the other hand, lowered the tran- 
sition temperature and destroyed super-conduc- 
tivity. It was, in fact, the effect of its magnetic 
field which limited the current which could be 
passed through a super-conducting wire. In the 
case of a lead-bismuth alloy at 1-2 deg. K. a field 
of 20,000 gauss was required to establish a resistance, 
whilst with metallic thallium 15,000 gauss sufficed. 

The contraction of metals with cold showed no 
anomalies. A super-conducting metal contracted 
steadily as the temperature was lowered. More- 
over, if a metal were in the super-conductive state 
and this was destroyed by applying a magnetic 
field, there was no accompanying change in the 
length of the wire. Apparently the total resistance 
of a metal was due to two terms, only one of which 





was due to the thermal agitation. In the super- 
conductive state all metals acted alike. 

The current through a metal was generally sup- 
posed to be carried by electrons, and the f-rays 
emitted from radium were high-speed electrons. 
It appeared of interest, therefore, to find whether, 
in the super-conducting state, these rays passed more 
easily through a plate of lead than when the lead 
was at room temperature. It turned out there 
was not the slightest difference. This was a dis- 
appointing result, but was apparently due to the 
fact that, as Professor G. P. Thomson had shown, 
electrons had a wave aspect, and the frequency of 
the waves was inversely proportional to the speed. 
In the case of the f-rays the associated frequency 








was 10" vibrations per second, and with this 
periodicity lead was not super-conductive at the 
lowest temperatures attainable. In some further 
experiments the electrons used were obtained from 
a photo-electric cell, the associated frequency being 
10** vibrations per second. Here again the absorp- 
tion of the lead was identically the same at all 
temperatures. In further work mirrors of lead 
deposited in an atmosphere of argon were used. 
These were so thin that ordinary light passed through 
them, but they were opaque to electrons having an 
associated frequency of 10". 

The next step was to apply alternating currents 
having a frequency of about 10’ per second. With 
these lead proved to have still a resistance at 
7:2 deg. K., which is its normal transition-point, 
but it became super-conductive when further cooled 
to 5deg. K. Other experiments on tin and thallium 
gave corresponding results, and the higher the fre- 
quency the lower became the transition temperature ; 
and the conclusion reached was that at 0 deg. K. 
there would be no sign of super-conductivity if 
the frequency of the current was 10°. 

The effect was independent of the strength of the 
current, and was thus not due to a heating effect 
or to the magnetic field, whilst that it was not a 
skin effect was proved by using wires of different 
diameters. It was concluded, accordingly, that it was 
a function of the frequency only, and that polar- 
isation and orientation phenomena were involved 
in the production of super-conductivity, this elec- 
trical state being somewhat similar to the saturated 
magnetic state obtainable with ferro-magnetic 
metals. 





GRAVING DOCK EXTENSION AT 
GENOA. 

AN interesting extension of the length of a graving 
dock from 793 ft. to 853 ft. has recently been com- 
pleted in Genoa. The 793 ft. dock was actually only 
brought into commission in 1928, but the rapid 
increase in the length of Italian transatlantic liners 
necessitated the provision of accommodation for 
docking 800 ft. ships, and it was decided to meet the 
situation by increasing the length of the new dock. 
Up till the year 1926, the two graving docks at 
Genoa were operated by the Societ& Esercizio Bacini 
which owns the Riva Trigoso Shipyard. At that 
time it became clear that further accommodation 
was necessary, the larger of the two existing docks 
which had a length of 689 ft., being unable to 
accommodate some of the ships entering the port, 
which were accordingly forced to avail themselves 
of the Naval Dockyard at La Spezia. As a result of 
discussions between the Port Authority, the Con- 
sorzio Autonomo del Porto di Genoa, and the Bacini 
Company in 1926, it was accordingly decided that 
a third, 793 ft., graving dock should be constructed. 
This, as already stated, was completed in 1928. 
Its construction was fully described in our issue of 
January 2, 1931, page 6. The dock is owned by 
the Port Authority, but is operated by the Bacini 
Company. 

A plan showing the lay-out of the three graving 
docks is given in Fig. 1, the extension to No 3 dock 
which has already been referred to, being indicated 
by cross-hatching. This dock, originally 793 ft. 
long, was constructed by the Societa Italiana 
Lavori Marittimi of Rome, and the extension was 
carried out by the same firm. A condition of the 
contract was that the utilisation of the dock by 
shipping should not be interfered with during the 
lengthening. The work was carried out by sinking 
six caissons at distances of some 20 m. ahead of the 
existing end wall. Owing to the nature of the site 
and the fact that the excavation had to be carried 
close to the face of the existing wet dock wall, it 
was necessary to work under compressed air. When 
the caissons were in place, connection was made 
between them and between the inner two, and the 
existing graving dock side-walls by means of sheet 
piling. In this way a curved trench was formed in 
which the new end wall was built. As the dock was 
in commission while the whole of this work was 
being carried on, precautions had to be taken 
to support any parts of the old end wall which were 
exposed, owing to the unbalanced pressure of the 
water when the dock was filled. When the new work 





was completed the old end wall was cut through, 
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as shown in Fig. 2 on page 736, and removed piece- 
meal. As the dock still remained in use, these 
workings were flooded every time a ship entered or 
left; this necessarily somewhat delayed the work of 
completion. A view of the upper part of the new 
end wall is given in Fig. 3 on page 736. 

With the completion of this extension, Genoa 
has the longest mercantile dry-dock on the Medi- 
terranean, the next longest being the 689 ft. dock at 
Naples, followed by the 585-ft. dock at Marseilles. 
Gibraltar has a naval dry-dock 863 ft. long, but only 
91 ft. wide, as compared with the 105-ft. of the 
Genoa dock. Venice has a naval dock 820 ft. long, 
Malta one of 796 ft., and La Spezia one of 702 ft. 

As shown in Fig. 1, the Genoa docks Nos. 2 and 3 
are arranged with intermediate gates so that a 
portion of them only need be brought into use if a 
small ship is being docked, or more than one boat 
may be docked at a time. The pumping arrange- 
ments are laid out to facilitate this multiple use of 
the docks. The main pumping station contains 
four electrically-driven centrifugal pumping sets, 
which together can deal with 40,000 tons of water 
an hour. An auxiliary station, serving the three 
docks, contains air compressors and pumps providing 
the hydraulic supply to capstans. Fresh and sea- 
water supplies are also available to ships using the 
docks. Although the docks are operated by the 
Bacini Company, which also owns marine repair 
works, the owners of ships using the docks are free to 
employ any other firm on repair work. The docks 
are stated to be operated very efficiently, it being 
possible in cases of inspections or small repairs, to 
accommodate two ships in the same dock within 
twenty-four hours. The number of ships using the 
docks is now about 500 a year, of which the larger 
number are not Italian vessels. 








British StanpDARD Mortice Locxs.—The British 
Standards Institution has issued a specification covering 
the dimensions of 5-in. and 6-in. steel-cased mortice 


locks. This specification, which has been prepared by 
the Building Division, provides for interchangeability 
of mortice locks of a type most common in everyday use. 
Owing to the large variety of locks, it was found desir- 
able, in the first instance, to confine attention to one 
type and endeavour to secure interchangeability of this 
type. Although the specification covers only a small 
section of the lock trade, it is hoped that it will be 
possible to extend it, in future editions. Copies of the 


specification, which is designated No. 455-1932, may 
be obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, S8.W.1, price 
2s. 2d. post free. 
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——a 
High Speed Diesel Engines. By Artuur H. Gouiprina- 
HAM, M.I.Mech.E. London: E. and F. N. Spon, 
Limited. [Price 10s. 6d. net.] 
ONE of the most interesting happenings in the field 
of mechanical engineering during the past three or 
| four years has been the extremely rapid development 
| of compression-ignition engines running at speeds of 
revolution comparable with those of petrol engines, 
| at least on commercial vehicles. This development 
| has proceeded mainly from two sources. On the one 
| hand, builders of relatively slow-running oil engines 
| for stationary purposes have so increased the speeds 
| of revolution and lightened the construction of their 
|engines that these may be applied for lorry and 
|similar purposes ; and, on the other hand, builders 
|of petrol-driven lorry and motor-boat engines have 
devoted their attention to heavy oil as a fuel, burned 
by means of a cycle involving compression-ignition. 
Not the least interesting feature of this development 
is the extraordinary diversity in the design of com- 
bustion chambers, and in the methods by which 
heavy oil is successfully burned. 

A parallel to this diversity is to be found in the 
position of the petrol engine of about thirty years 
ago. Reference to the text-books of that time shows 
that very little was known concerning the combus- 
tion process, and that, in the attempts to bring about 
| satisfactory combustion, suggestions for designs of 
|earburettors were both numerous and varied. 
| Increase of knowledge has led to the petrol engine 
|in the comparatively standardised form which is 

familiar to-day. Whatever may be the outcome 
of the present diversity in high-speed, heavy-oil 
engines, the value of a wide survey of the present 
| position is evident. When such a survey is under- 
taken, as in the present case, by an author who 
himself has had a long experience of oil engines, 
and, moreover, has an established reputation as a 
writer of technical books, it is still more welcome. 
The task of preparing such a survey, although of 
great interest to the specialist, demands considerable 
care if a correct proportion between the various 
designs is to be maintained. Mr. Goldingham 
decided, very wisely in our view, on a treatment that 
should be brief. Progress in this field will continue 
|to be rapid, and, in later editions of this work, 
considerable revision will doubtless prove to be 
necessary. The author has aimed at giving “the 








state of development of this interesting subject and 
a record of what has been accomplished in the past 
few years.” He has succeeded in compiling, from 
sources very diverse, a very valuable review of the 
present position, and has compressed this into some 
140 pages, while no less than 109 figures and diagrams 
illustrate the reading matter. He has been well 
backed up by his publishers, since the figures, 
while small, are very clear. 

Starting with such an object in view, the author 
has chosen his matter well, and has performed in 
a very commendable way the difficult task of keeping 
this in reasonable proportion. An introductory 
chapter deals briefly with the characteristics of the 
cycles used, and includes a comparison between 
oil and petrol engines ; fuel injection systems and 
principles are discussed in the second chapter, 
and the remainder of the book, divided into three 
chapters, is devoted to various types of engines. 
While the expert in the subject will find this a 
useful work of reference, the chief value of the book 
will be to that very large and important class of 
engineers who are now beginning to devote their 
attention to heavy-oil engines for transport. These 
engineers are, for the most part, experienced in the 
design and operation of petrol engines, and will 
undoubtedly welcome a work which, with very little 
effort on their part, will make them familiar with 
the main lines of development, and with the chief 
features of design of present-day heavy-oil engines. 
The book ends with a very complete index. 

The title of the book, High Speed Diesel Engines, 
will offend many British engineers of the slow- 
running oil-engine school. We ourselves have 
referred more than once to the difficult question of 
nomenclature in this field, and would wish that the 
name Diesel could be dropped—not in disparage- 
ment in any way of the work of Diesel, but because 
of the difficulty introduced by the unnecessary, and 
often false, use of such names. The steam engine 
is not called the:‘‘ Watt” engine, nor is the high- 
speed petrol engine the ‘‘ Daimler” engine. Further, 
the book begins with a quotation from Diesel’s own 
description of his cycle, and the author, going on to 
discuss this cycle, leaves the reader with the impres- 
sion that the engines afterwards described work on 
a constant pressure cycle. That most of these 











engines work on a dual cycle that much more closely 
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approaches the constant volume cycle than the | 


constant pressure cycle is well known. This is 
a small but important point that should be made 
clear in the text. 


The author has not hesitated to quote liberally | 


from other publications, and in most parts of the 
book are included extracts from papers which give 
the state of knowledge as explained by specialists 
in the relevant sections. Since these extracts are, 
on the whole, very well chosen, they add consider- 
ably to the value of the book. The second chapter, 
on fuel injection systems, consists mainly of two 
such extracts. The first is taken from Carlton 
Kemper’s admirable summing up of the research 
work on fuel injection, carried out in the United 
States under the National Advisory Committee for 
Aeronautics ; the second is from a paper on injection 
systems by Hausfelder, the well-known German 
writer. A small error has crept into the heading 
of this chapter, which is given as: “ Fuel Injection 
Systems. Fuel Pumps. Combustion Spaces.” Com- 
bustion spaces are not referred to at all in this 
chapter, which is otherwise, however, most valuable. 

In the third chapter, the Packard, the Junkers 
and the M.A.N. engines are dealt with. Since the 
Packard and Junkers engines described are aircraft 
engines, the inclusion of the M.A.N. engine with 
them is, from the point of view of the classification, 
implicit in the three chapters devoted to engines, 
not clear. Apart from this minor criticism, this is 
also a good chapter. The following chapter is 
devoted mainly to engines with complex cylinder 
heads—the Benz and Deutz “‘ante-chamber engines” 
are described together with the Cummins engine, 
which is virtually of the “ auxiliary air chamber” 
type. The Hesselman engine, which is neither 
a Diesel nor a compression-ignition engine—it 
uses sparking plugs to ignite the vaporised heavy 
oil—is also included here, probably because it had 
to be brought in somewhere. 

The last and longest chapter gives fairly full 
descriptions of engines of Ricardo, Treiber, Glennifer, 
Lister, Saurer, Ruston, A.E.C. Acro, and Beardmore 
designs, while some details of other engines are given. 
The Treiber engine, an American design for marine 
purposes, running at 700 r.p.m., is hardly a “ high- 
speed " engine, but its inclusion here may be forgiven 
since the author has, in quoting from a paper by 
Mr. O. D. Treiber, introduced some matter relating 
to construction and design that will be greatly 
appreciated by those engaged on the design of 
running gear for high-speed oil engines. The 
descriptive matter relating to the other designs 
mentioned is well chosen and well presented. It is 
interesting to note the influence of the author’s own 
experience in his emphasis on the value of indicator 
diagrams, since he concludes his satisfactory little 
book with a short description of the Farnboro 
indicator. 


Grundziige der Technischen Schwinqungslehre. By 
Dr.-Ino. Orro Férrt Second edition, revised. 
Berlin: Julius Springer. [Price 8-25 marks. 

Many, at first sight, mysterious failures of material 

have eventually been traced to the effect of resonance 

caused by the rhythmical application of relatively 
small forces applied with rapid frequency. Noisiness, 
due to vibration, is also a frequent source of annoy- 
ance. The possibility of troubles arising from these 
causes cannot, therefore, be disregarded, and those 
who have occasion to contend with vibration 
problems will obtain much useful information from 
the present book which, originally published about 

seven years ago, now enters its second edition in a 

revised and corrected form. 

Fundamental principle: relating to the vibration 
of springs, beams and shafts are explained in the 
first four chapters. Subsequent chapters deal with 
the application of these principles to damped and 
forced vibrations and critical speed conditions. 
There is an excellent chapter on balancing. The 
effect of vibration on materials is also briefly con- 
sidered, types of fracture associated with fatigue 
conditions being illustrated by photographic repro- 
ductions. 

The author explains his subject in a particularly 
clear manner and, except for the last chapter, in 
which he discusses certain physical aspects of gravity 
and inertia, the treatment throughout is of a practical 
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character. The mathematical nature of the subject 
constitutes the main difficulty, and it is necessarily 
assumed that the reader possesses a knowledge of 
the calculus, and is familiar with the solution of 
differential equations. Graphical methods of solu- 
tion, however, are also explained, particularly in the 
section dealing with balancing. The book covers a 
wide field, and can be recommended to all those 
who wish to study this somewhat specialised subject. 


Earthquake Damage and Earthquake Insurance. By J. R. 
Freeman, London McGraw-Hill Publishing Co., 


Ltd. [Price 42s. net.] 
Tue author of this volume is one of the best-known 
engineers of the United States at the present time, 
and has, during a long career, been associated with 
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many important works. Some time ago he pub- 
lished a fine volume on Hydraulic Laboratory 
Practice, and then stated that when engineers 
arrived at a good age it was due, he thought, to 
the profession that they should make some definite 
contribution to it as a return for what it had done 
for them. Mr. Freeman certainly has made his 
contribution, for he has published numerous works 
and papers of a technical character, besides giving 
his services in such capacities as president of the 
American Society of Civil Engineers and the 
American Society of Mechanical Engineers. It is 
chiefly, perhaps, in connection with water supply 
and kindred matters that Mr. Freeman’s name will 
be known to many. But his range has been much 
wider, and the present volume is really the outcome 
























JUNE 24, 1932.] 


10-TON 


CONSTRUCTED BY MESSRS. 











RANSOMES AND 


ENGINEERING. 


LEVEL-LUFFING CRANE. 


RAPIER, LIMITED, ENGINEERS, IPSWICH. 























\ 
——— ae 








Ae 


Hw F 
Wr seem 
\) 



































Gr-ank Connection 


of one of the most important lines of work to which 
he has devoted himself. 

As long ago as 1886, Mr. Freeman became engineer 
and special inspector to a group of companies 
insuring factories, and turned his attention particu- 
larly to fire prevention and factory construction. 
Later, he was made president of a manufacturers’ 
mutual fire insurance company, and throughout 
has been concerned with the development of fire 
prevention engineering. His present volume is the 
result of accumulating data, in this connection, on 
the risk of earthquake insurance, which he sets out 
to show could, according to his contention, be 
added for a small charge to fire insurance, in the 
case of the area with which he is mainly concerned. 
This area is the United States and Canada, and 
though the object of the book is mainly to convince 
insurance underwriters in these countries that 
earthquake risks can be safely taken at a small 
premium, the amount of data which the author 
has brought together will interest engineers in many 
other parts of the world. 

Mr. Freeman makes no grandiose claims for the 
work. He explains the difficult conditions under 
which it has been compiled, and admits that the 
complete study must be made by others, when 
further knowledge is available. Nevertheless, here 
is a good foundation, for all modern research starts 
with a survey of past experience and investigations. 
In this volume has been collected selected informa- 
tion regarding earthquakes old and recent. Interest- 
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ing facts are brought out in connection with disasters 
most of the world has forgotten, while the volume is 
so complete that the New Zealand earthquake of 
1931 finds place in it. It is not possible to refer to 
details in the review of this volume of 900 pages, 
profusely illustrated, yet we cannot refrain from 
mentioning the Charleston experience of 1886, when 
many of the old British-built brick buildings 
suffered practically no damage. In contrast, at 
Santa Barbara (1925), many brick buildings failed, 
‘due to poor materials, poor workmanship, or poor 
design.” 

In connection with such calamities as San Francisco 
(1906) and Tokyo and Yokohama (1923), the author 
points out that the damage due to earthquake was 
relatively small. At the former, earthquake damage 
has been estimated at only 5 per cent. of the total, 
and at the latter from 5 per cent. to 10 per cent. of 
the total. Mr. Freeman contends, with some logic, 
that the great prominence given in the Press to the 
worst cases, in the search for sensation, has con- 
centrated far too much attention upon wreckage 
and failures, and not enough upon survivals. The 
result has been that high premiums have been 
exacted, and people have been deterred from 
insuring. Although the demand is keen for a 
short while after a disaster, the public soon forgets, 
and the author holds that if the whole were put on 
a more businesslike basis, in the end great good 
would result. 

All the facts that Mr. Freeman produces go to 
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show that in any serious earthquake the actual area 
affected is small, while the area of severe shock is 
very limited indeed. The chances that disaster will 
overtake any particular spot are therefore remote, 
and this, coupled with the fact that considerable 
additional protection may be secured in the case of 
new buildings at small extra cost, points to insur- 
ance, properly worked, being feasible at small 
premiums. The organisation necessary, however, 
raises a difficulty, and this Mr. Freeman would get 
over by combining earthquake with fire insurance. 
Engineers will find much to interest them in 
Mr. Freeman’s studies of buildings all over the 
world, which have survived bad shocks. They 
will also be interested in the author’s summary of 
some of the studies of the results of the earthquakes 
in Japan, hitherto available only in large volumes 
in the language of that country. Apart from these 
studies, conducted by engineers, nearly all investiga- 
tions have been carried out from the geophysical 
point of view, and engineering data are largely 
lacking. Mr. Freeman makes a strong case for the 
Government support of research directed to the 
utilitarian ends of the engineers, which he points 
out might easily result in great savings in life and 
property, whereas the purely scientific work so far 
encouraged has much less practical results. 





10-TON ELECTRICALLY-OPERATED 
LEVEL-LUFFING CRANE. 


In the discussion following Mr. Asa Binn’s paper on 
the dock equipment of the Port of London Authority, 
read recently before the Institution of Mechanical 
Engineers, the view was expressed that the com- 
pleteness of this equipment was not so generally re- 
cognised as it ought to be, to the advantage of more 
widely-advertised foreign ports. We believe that this 
state of affairs obtains also with other British ports, 
and, as an example of the way in which most of them 
are kept up to date, we propose to describe the in- 
stallation of electrically-operated level-luffing gantry 
cranes recently constructed by Messrs. Ransomes and 
Rapier, Limited, Waterside Ironworks, Ipswich, to 
the order of the London and North Eastern Railway 
Company, for the Middlesbrough Docks. These cranes, 
of which there are nine, are designed for a maximum 
working load of 10 tons at a radius of 60 ft. The super- 
structures are the same in all of them, but, owing to 
differences in the dock lay-out, six of the cranes have 
gantries arranged for a track of 15 ft. gauge, while 
the remaining three run on a track of 13 ft. 6 in. gauge. 
The latter are illustrated in Figs. 1 to 8, on this page 
and on page 744, and Plate XX XVII. 

The general appearance of the cranes will be clear from 
Figs. 7 and 8, page 744, in the first of which the jib is 
shown at its minimum lifting radius of 20 ft. and in the 
second, at its maximum radius of 60 ft. This luffing 
movement is effected by two cranks, one of which is 
visible in its extreme positions in the respective figures, 
and it is claimed that the cranes are the largest of this 
type hitherto constructed. The total range of lift is 
95 ft., i.e., 65 ft. above the quay level and 30 ft. below 
it. From the general arrangement drawings reproduced 
in Figs. 3 and 4, Plate XX XVII, it will be seen that 
the gantries are exceptionally high in order to give a 
working clearance to the jib of 50 ft. Further, the 
radius of the tail, in view of the heavy duty of the crane, 
is very small, being only 11 ft. The whole of the move- 
ments are electrical, there being four motors, viz., 
one each for hoisting, luffing, slewing and travelling. 
The crane gantry is carried on four two-wheeled bogies 
spaced at 15 ft. centres, two of which, i.e., one on 
each track, are driven, the others being trailers. The 
travelling motor, of 25 brake horse-power, at 570 r.p.m., 
is situated on a platform about half-way up the gantry 
and drives both wheels of both the live bogies through 
transverse and vertical shafts carrying spur and bevel 
gearing. The travelling controller is situated above the 
trailing bogie as shown in Fig. 3. The normal travelling 
speed with fullload is 80 ft. per minute. A clutch is 
fitted to the motor to enable the crane to be traversed 
by hand in case of emergency. This hand gear is 
protected by an electrical interlock. The lower part 
of the gantry is provided with a reel and guide pulleys 
for the electric cable and with rail clips spaced 8 ft. 
apart. 

The upper part of the gantry is formed with a deep 
square cap to which is bolted a cast steel rack and 
roller path. The superstructure revolves on a live 
ring, and the upper roller path is formed of segments 
of mild steel riveted to the girders on the underside 
of the machinery frame. Slewing is effected by a 
12-brake horse-power motor running at 600 r.p.m. and 
situated in the front part of the cab. The motor ie 
direct-coupled to a worm meshing with a worm-wheel 
on a vertical shaft which drives a second shaft carrying 
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the pinion meshing with the fixed rack. This drive is 
shown to the left of Figs. 5 and 6, Plate XX XVII. The 
slewing speed at full load and maximum radius is 
400 ft. per minute. The construction of the machinery 
frame will be clear from Figs. 5 and 6, but for the super- 
struct ure which carries the jib hinge pin, the back pul- 
leys and their supporting mast and the jib balance 
weight, Figs. 7 and 8 should be referred to, together 
with Figs. | and 2, page 737. The two latter show 
particularly the construction of the power arm at the 
base of the jib and the connection between it and the 
crank pin. There is, of course, a crank and connecting 
rod at each side of the jib. It will be noticed that the 
bearing in the lower end of the connecting rod is 
mounted on aslide which is attached to the rod structure 
by means of an adjustable screw and two helical springs. 
The function of this device is to absorb shocks in the 
event of any sudden load. The crankshaft is rotated by 
the luffing motor; this develops 12 brake horse-power 
at 600 r.p.m. and is direct-coupled to a worm which 
gears with an enclosed worm-wheel mounted on a 
countershaft. A pinion on this shaft, in turn, gears 
with a large spur wheel on the countershaft. The 
luffing speed, at full load, is 120 ft. per minute. The 
motor is provided with a separate controller at the 
front of the cab. 

The hoisting gear is operated by a motor developing 
90 brake horse-power at 500 r.p.m. The motor is 
direct-coupled to the first motion shaft, which carries 
two pinions with helical teeth. These gear with spur 
wheels locked to the second motion shaft, as required, 
by a double dog clutch. This reduction gear works in 
an oil-tight case forming an oil bath. When one of the 
pinions is engaged a 10-ton load may be hoisted at the 
rate of 90 ft. per minute, while the employment of the 
other gear allows a load of 5 tons to be lifted at 140 ft. 
per minute, the motor speed remaining the same in 
both cases. The final reduction is through a pinion 
on the second motion shaft gearing with a spur wheel 
on the barrel, as shown in Fig. 6. The hoisting is 
effected by a two-part block, one end of the rope being 
wound on to the barrel and the other anchored to the 
back of the upper structure. The hoisting and slewing 
controllers are housed in one case at the front of the 
cab and are fitted with a universal handle. The whole 
of the control equipment was supplied by Messrs. 
Electro-Mechanical Brake Company, Limited, West 
Bromwich, and the motors, which are one hour rated, 
by Messrs. Crompton Parkinson, Limited, Guiseley. 

The braking equipment is very complete, the brakes 
on the hoisting, luffing and travelling motions being 
titted with Lewis adaptors, which make the brakes self- 
adjusting with regard to wear. The hoisting motion 
has a hand release for gravity lowering and a foot- 
operated band-brake for emergency use. The slewing 
brake is of the post type, foot operated. The weight 
of the jib is balanced by moving ballast, which is seen 
in several of the figures, at the back of the superstruc- 
ture. The power required for luffing is, in consequence, 
the same in either direction, and this condition is 
maintained either with or without load. The operating 
cab is roomy and particularly lofty in the front which, 
being fully glazed, affords the crane-man a complete 
view of the load in whatever position it may be. The 
eranes were subjected to very rigorous tests which 
were successfully met. After being tested in all motions 
with a 25 per cent. overload, they were run continuously 
for one hour through hoisting, lowering, luffing and 
slewing cycles with the working load of 10 tons. The 
actual mean luffing speed from maximum to minimum 
radius at test was 150 ft. per minute. A stability test 
of 150 per cent. full load was also imposed. On the 
occasion of an inspection of the cranes in opera- 
tion at the makers’ works they appeared to function 
with notable precision and smoothness. The absence 
of vibration, particularly when travelling, was notable. 
The construction was marked by the high quality 
associated with Messrs. Ransomes and Rapier’s pro- 
ductions. All.the cranes have now been erected and 
tested at Middlesbrough to the railway company’s 
requirements and satisfaction. 





NOTES ON NEW BOOKS. 

Angles on Practical Fiying, by P. W. F. Mills 
(London: Crosby Lockwood and Son. 4s. 6d. net), 
is a most useful textbook for the prospective pilot 
although the position it is intended to hold in relation 
to the instructor should have been more definitely 
stated. The foreword is somewhat indefinite in parts ; 
for instance, it is stated that “the aim of this little 
book is to furnish a background for flying enthusiasm,” 
while at the end of the note is the statement that “ an 
attempt has been made to be concise, informative, and 
suggestive over a reasonably wide range.”’ In the latter 
and more important case, the author has certainly suc- 
ceeded, but the average individual will hardly be able 
to apply the same description to the first statement. 
Certainly to live up to the foreword, the last chapter 
should have been placed first and amplified to tadlede 


fuller mention of physical and medical factors. Flig... 





Reactions (Chapter I), and Stability (Chapter II) are 
models of concise and clear writing, and this attainment 
is helped largely by the inclusion of numerous diagrams. 
The statement in the latter chapter that “any con- 
siderable degree of controllability in the stalling zone 
usually involves a sacrifice in some other direction, 
or the employment of extraneous devices such as 
Handley-Page slots,” is hardly adequate treatment 
of this subject, bearing in mind the undoubted value 
of such devices to the novice. The more important 
instructional data for the budding pilot are contained 
in the chapters having a natural sequence, viz. :— 
“ Taking off,” “ Landing,” and “ Turning,” and these 
subjects are most thoroughly dealt with. Chapter 
III “‘ The Speed Range,” puts this subject forward in 
a most satisfactory way, and should not only help 
to ensure good treatment for aero engines, but also 
to minimise some of the hazards of flying—if read, 
marked, and inwardly digested. Although it must be 
recognised that it is practically impossible to deal with 
full justice, in a book of such modest price and size, 
with the subject of performance, a plea may be made 
for the inclusion in possible future editions, of more 
data dealing with the ‘“ Moth” and similar types of 
light aeroplane, even if this is only done by including 
them in the existing tabular matter in a manner 
similar to that in which the three planes have been 
already dealt with by the author. 


A volume which is eminently readable, a distinct 
and valuable addition to the popular literature of 
chemistry and possibly the best survey of its kind, 
is Chemistry in the Service of Man, by Alexander 
Findlay. Fourth edition. (London: Longmans, Green 
and Company. Price 6s.) The author endeavours to 
enlighten the mind of the public and create an intelli- 
gent interest in the cultural and practical aspects of 
chemistry. Primarily, the book has been written for 
the layman interested in modern science, but the 
ground has been covered in such an interesting manner 
and with breadth of vision and lucid exposition, that 
it will appeal to more than the merely curious. The 
volume provides for the non-technical reader a general 
account of the applications of chemical science in the 
service of man, describes how chemistry impinges on 
our daily life while it is free from those technicalities 
that make so many scientific books sealed except to 
the trained scientist. In the present edition, the work 
has been subjected to a complete revision, several of 
the chapters have been entirely remodelled with a 
distinct tendency towards emphasising the cultural 
aspects of chemical science, and some new illustrations 
have been introduced in order to show the more recent 
applications of industrial chemistry. The simplicity 
of presentation adopted by Professor Findlay does 
not invariably lend itself to strict scientific treatment. 
However, this is probably difficult to avoid. For 
example, by far the greater amount of the 


Bergius process of hydrogenation, is the tars and tar 
oils and not coal, as is implied by the author on page 91. 
The descriptions and illustrations of the crystalline 
structure of tartaric acid, its homologues and salts, 
might also be recast with advantage in view of the 
modern conceptions of the molecular structure of organic 
compounds. The chapter dealing with “* The Colloidal 
State,” gives a well-written survey of the importance 
of the colloidal state in its bearing on many of the 
activities of daily life, and shows how some of the 
triumphs in chemical science have been attained by 
investigations dealing with microscopic and ultra- 
microscopic suspensions. 


A revised edition of Part If of The Elements of 
Machine Design, has been published by Messrs. Long- 
mans, Green and Company, and is priced at 12s. 6d. 
net. The volume is mainly concerned with engine 
details, steam turbine problems which would require 
for their adequate discussion a separate treatise, being 
advisedly neglected. The basis of the book is the 
original treatise of Professor W. C. Unwin, F.R.S., 
published more than fifty years ago. A revised edition 
in which Professor A. L. Mellanby, D.Sc., was associated 
as joint editor was issued in 1912, and it is he who is 
responsible for the present revision. Much of the new 
matter has reference to torsional oscillations which 
not many years ago were of little but academic interest. 
With, however, the advent of the multi-crank high speed 
internal combustion engine, repeated fractures of cranks 
of apparently ample strength made it evident that the 
possibility of resonance could no longer be ignored. This 
problem is discussed from first principles in the work 
under review, starting with the elementary case of a 
heavy disc mounted on one end of a shaft which is fixed 
at the otherend. The natural periodicity of this system 
is readily determined. Cases of increasing complication 
are dealt with progressively, and the chapter concludes 
with a detailed discussion of the natural frequencies 
of a shaft for a six-crank Diesel engine. The section on 








link motions has also been extended, and the revised 
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work should meet very adequately the needs of the 
draughtsman responsible for the design of reciprocator 
details. The text is clearly written, and is supple- 
mented by numerous and well-selected illustrations. 


The general agent is an essential link in our trade 
with foreign countries, but as he is often lacking in 
specialised technical experience, considerable delay, 
confusion and even loss may arise owing to errors 
and omissions in the correspondence interchanged 
between him and firms in this country. For instance, 
an inquiry may be rendered unintelligible owing to 
some slip in terminology, which could be put right in a 
| moment's conversation, or may be made impossible 
|to answer, without further communication, by the 
absence of some vital data. In his Hilfsbuch fir den 
technischen Aussenhandel (Berlin, V.D.I. Verlag, Price : 
42 RM.). Dr. Kurt Lubowsky has attempted with 
great success to overcome these disadvantages by 
setting out the information which will enable the 
foreign agent or customer to put forward an enquiry 
for engineering equipment, that shall be both complete 
and intelligible. To enable this to be done the text 
is printed in four different languages—German, English, 
French and Spanish, which are placed side by side 
on the page in parallel columns. It may be added 
| that the book is primarily intended for estimating 
purposes, and not for placing orders. The question- 
naires have therefore been freed from details which 
arise in connection with the latter class of transactions, 
as well as from other data of a more or less specialised 
character. Technical terms are used for the sake 
of conciseness, and it is suggested that where these 
may be unintelligible to the agent in charge of the 
negotiations the questionnaire should be submitted in 
full, as it will provide the manufacturer with more 
information than in the circumstances he would other 
wise be likely to receive. To take one short example 
of the arrangement of the entries, the prospective 
purchaser of a motor-generator is asked to supply 
data regarding the type of motor, current, voltage 
frequency, the limits of voltage and frequency and 
the speed regulation required and in the case of the 
generator its type, output, power factor, frequency, 
voltage, method of excitation, voltage regulations and 
nature of the load. If any of this is regarded as 
superfluous it should be recalled that incompleteness 
in inquiries is a common fault, a fault, too, which is 
the justification for the appearance of this book. 
The subject-matter dealing with inquiries occupies 
some 600 pages, and appears from a not exhaustive 
inspection to be singularly complete. It would have 
been improved a little, though not much, by revision 
at the hands of an experienced English sub-editor 
and by the attention here and there of an English 
compositor. 





A new series of Tacheometric Tables prepared by Mr. 
F, A. Redmond, B.Sc., Professor of Civil Engineering, 
at the University of Hong Kong has been published 
by Messrs. Crosby, Lockwood and Son, at 8s. 6d. net. 
In tacheometry, the observations made are generally 
the length intercepted on the staff by the stadia lines, 
the inclination of the line of sight, and its intersection 
with the staff. From these data, the distance and leve! 


| are determined in the case, where an anallatic telescope 


is employed, by the equations 
D =G cos* V and H = 3G sin 2V 

where V denotes the inclination of the line of sight and 
G is the intercept on the staff, multiplied by the 
instrumental constant which is commonly 100. The 
main tables give directly values of D and H for all 
values of G from 50 to 700. The tables cover inclina- 
tions of the line of sight for each 20’ of vertical arc up 
to 20 deg. The field procedure advocated is to glance 
at the staff and clamp the telescope in some con- 
venient position. By the tangent screw the inclina- 
tion of the line of sight is then adjusted till the vertical 
circle reads an even 20’ of arc. The staff is then read, 
and the height and distance taken directly from 
the tables. Supplementary tables are provided for 
use in the rare cases in which it is necessary to take 
readings at inclinations of more than 30 deg., and there 
is also a table to facilitate the making of the correction 
necessary when the telescope is not anallatic. The book 
is excellently printed and of convenient size. It is 
strongly bound and the corners are rounded, which 
experience has long shown to be a great protection 
against “* dogs’ ears,’’ where pages have to be constantly 
turned over. 


Moroccan REQUIREMENTS IN AGRICULTURAI 
MACHINERY AND TracTors.—A confidential report on 
the markets for agricultural machinery and tractors 
in the French zone of Morocco, based on information 
received from H.M. Consul at Rabat, has been issued 
by the Department of Overseas Trade, 35, Old Queen- 
street, London, 8.W.1. United Kingdom firms desiring 
to’ possess a copy of the report should apply to the 
Department, quoting reference No. G.X. 11,540. 
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LABOUR NOTES. 


At the annual conference of the National Federation 
of Building Trade Operatives, which was held at 
Bournemouth last week, the emergency committee 
was instructed to take steps towards negotiations for 
shorter working hours, a week of 40 hours being men- 
tioned. The principal object of the change was 
declared to be relief of the unemployment caused 
by the economy campaign and the increasing mechanisa- 
tion and rationalisation of the building industry. In 
the course of the discussion on the resolution, Mr. 
Coppock, the secretary of the Federation, said that the 
Washington 48-hour week convention was already out 
of date, andhe was not certain that even a 40-hour 
week would meet the ever-increasing rationalisation 
and mechanisation of industry. Every effort to make 
adjustments of hours in towns and districts would 
be welcome as helping towards the ultimate aim. 





It is officially announced that the Transport and 
General Workers’ Union and the National Union of 
Railwaymen have reached an agreement regarding 
the organisation of road transport workers. Under 
the arrangement one trade union is to be left free 
to work on a given road service, the other agreeing to 
render all assistance possible. The services of 50 com- 
panies appear on the list allotted to the Transport 
and General Workers’ Union, and the services of 
11 companies on that allotted to the N.U.R. There 
will be joint action in major negotiations, but each 
union will deal with local problems arising in any 
of the areas allotted to it. In regard to commercial 
road transport, the existing methods of organisation 
are to be continued. 


The Ministry of Labour Gazette states that employ- 
ment at May 23 showed a decline as compared with 
April 25. The figures for May 23 relate, however, to 
the Monday after Whit-week, when employment is 
usually at a low level owing to extensions of holiday 
stoppages. Among workpeople insured against un- 
employment in Great Britain and Northern Ireland, 
the percentage unemployed in all industries taken 
together was 22-1 at May 23, 1932, as compared with 
21-4 at April 25, 1932, and 20-8 at May 18, 1931. For 
males alone the percentage at May 23, 1932, was 25-3, 
and for females 13-9. At April 25, 1932, the corre- 
sponding percentages were 24-7 and 12-7. 


The Ministry of Labour estimates that on May 23, 
1932, there were approximately 9,402,000 insured 
persons aged from 16 to 64 in work in Great Britian. This 
was 82,000 less than a month before. The estimated 
number in employment on May 18, 1931, was 9,516,000, 
hat this figure related to the Monday before Whit- 
week, when employment is usually at a relatively high 
level, and is not properly comparable with the figure for 
May 23, 1932. 





At May 23, 1932, there were 2,001,127 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 30,761 
less than a month before, but 156,182 more than at 
June 1, 1931. The total on May 23, 1932, included 
1,642,612 men, 56,156 boys, 261,529 women, and 
40,830 girls. It was made up of 713,866 insured persons 
with claims for insurance benefit, 969,997 applicants 
for transitional payments, 196,225 other insured 
persons not in receipt of insurance benefit or transi- 
tional payments, and 121,039 uninsured persons. 
There were registered as unemployed in Great Britian 
439,959 men, 13,340 boys, 167,794 women, and 9,571 
girls who were on short time or were otherwise sus- 
pended from work on the definite understanding that 
they were shortly to return to their former employ- 
ment. The total of 630,664 was 114,101 more than a 
month before, but 38,209 less than at June 1, 1931. 
[It included 535,792 insured persons with claims for 
insurance benefit, 48,287 applicants for transitional 
payments, and 46,585 persons not in receipt of insurance 
benefit or transitional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain 107,907 men, 91 boys, 1,505 women, and 
12 girls ;1 these are mainly employed in dock, harbour, 
river, and canal service. The total of 109,515 was 
5,785 more than a month before. It included 74,973 
insured persons with claims for insurance benefit, 
33,595 applicants for transitional payments, and 
947 persons not in receipt of insurance benefit or 
transitional payments. Comparisons of the numbers 
on the registers and of the percentages unemployed with 
those for a year ago are affected, it should be 
ten: by the results of legislative and administrative 
changes, 








There were increases in the numbers temporarily 
stopped in the textile and boot and shoe industries, 
in general and marine engineering, in iron and steel 
(except pig iron), tinplate, vehicle, and metal goods 
manufacture, in the pottery industry, and in certain 
of the clothing trades. The numbers unemployed also 
increased in ship-building and ship-repairing, and in 
dock and harbour service. On the other hand there 
was some improvement in coal mining, in the building 
and distributive trades, and in hotel and boarding 
house service. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
May resulted in a decrease estimated at 10,7501. in the 
weekly full-time wages of 138,000 workpeople, and in 
an increase of 2751. in those of 15,000 workpeople. 
The principal groups of workpeople affected by reduc- 
tions included steel melters and millmen in various 
districts in England and Scotland, electrical cable 
makers, heating and domestic engineers, and building 
trade operatives at Liverpool and Birkenhead. Among 
those whose wages were increased were coal miners in 
Warwickshire and blast-furnace workers in Cumberland. 
During the first five months of 1932 the changes 
recorded have amounted to net decreases of 146,250. 
in the weekly wages of 1,190,000 workpeople, and net 
increases of 3,5751. in those of 94,000 workpeople. 





The number of trade disputes, involving stoppages 
of work, reported to the Department as beginning in 
May, was 31. In addition, 13 disputes which began 
before May were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in May (including workpeople thrown out 
of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 13,900, and the aggregate duration of all 
disputes in May was about 96,000 working days. 





Under a Decree issued by President Hindenburg, 
the unemployment insurance benefit payable to German 
workers is reduced by 23 per cent., emergency transition 
allowances by 10 per cent., and communal relief by 
15 per cent. Moreover, after receiving benefit for 
seven weeks, unemployed workers will be compelled 
to produce evidence that they are really in need of 
assistance before they receive anything more. The 
average reduction of benefit will, it is stated, be about 
15 per cent. The Government is given power to 
equalise the rates of the three classes of unemployment 
relief. Of the 150,000,0001. required for the unem- 
ployed in the current financial year, about 54,000,000/. 
will be furnished, the Daily Telegraph's Berlin corres- 
pondent says, by the contributions of employers and 
employed to the State insurance fund, 43,000,000/. 
by the Reich, and 34,000,000]. by the communes. 
There will still remain a deficit of about 20,000,000/. 
to be made up. 


The organisation of a movement with the object of 
bringing the legislation of all States up to the standard 
of those which have done most to improve the health 
and safety of workers was advocated by Mr. Clyde 
Powell of the Endicott-Johnson Company of Bing- 
hampton, at a meeting of representative employers of 
women held at the New York offices of the State Labour 
Department. The conference had been called by Miss 
Frances Perkins, the Industrial Commissioner for 
New York State, and the subjects set down for dis- 
cussion largely pertained to the physical well-being of 
women workers and the effect of working conditions 
on output. Consideration was given for example, to 
the effect of footwear on fatigue and accident liability, 
and the value of the proper seating of workers. Mr. 
R. S. Payne, of the Cluett-Peabody Company of Troy, 
stated that taking measures to prevent common colds 
among employees of his firm during February and 
March each year, saves the firm enough money for a 
year’s operating expenses. 





A resolution expressing disappointment at the failure 
in the recent negotiations to secure a seven hours’ 
working day and an improvement in wages, and a 
determination to prepare, during the next twelve 
months, to deal with the conditions that will arise’ in 
1933, was adopted by a delegate conference of the 
South Wales Miners’ Federation at Cardiff, on Saturday. 
The resolution also instructed the Miners’ Federation 
of Great Britain to take “every step possible to 
inform all sections of the community of the tragic 
conditions prevailing in the mining industry” with 
a view to (1) establishing by law minimum wages 
not less than 1914 wages, plus the increase in the cost 
of living; (2) ratifying the Geneva Convention on 
Hours in Coalmines; (3) strengthening the National 








Industrial Board so as to secure national regulation of 
wages ; and (4) improving Part I of the 1930 Act so as 
to increase the revenue of the industry by eliminating 
competition between districts, and enforcing a levy 
to assist export trade as a means for securing inter- 
— control of the production and distribution of 
coal. 


The result of the ballot of members of the Northern 
Counties Textile Trades Federation on the employer's 
decision to end all existing agreements on working 
conditions and wages is expected to be officially 
anaounced to-day. In the ballot paper, operatives 
have been invited to vote for either a strike or negotia- 
tions with the employers. The general council of 
the Weavers’ Amalgamation, at a meeting on Saturday, 
decided that, as in the earlier ballot, all weavers 
should vote for strike action throughout the county, 
as a reprisal on the employers for abrogating the 
agreements; but as cotton operatives in considerable 
numbers in various areas have already negotiated new 
terms with employers, a belief prevails that the recom- 
mendation has had less effect than would have been 
the case in other circumstances. 





The Directorate of the Fascist Engineers’ Association, 
at a recent meeting, unanimously resolved to ask for 
the abolition of the State examination, which was 
rendered superfluous by the ordinary final examina- 
tion; to make inclusion in the professional register 
compulsory for persons wishing to exercise the engin- 
eering profession; to appoint committees to recruit 
for the occupations concerned ; and to require public 
bodies to observe the national tariff applying to 
engineers who carry on their profession independently. 
The Directorate also decided to combat the competition 
of official engineers with independent engineers. It 
appeared unfair to the Association that, in times of 
depression, State officials should be permitted to give 
expert opinions, or carry out verifications, &c., while 
unemployment in Italy was so severe. 


The weekly organ of the International Labour Office 
at Geneva states that in the course of the recent 
electoral campaign in France, the Social Insurance 
Act was the subject of renewed attacks. Opponents 
of the Act declared that the national system of social 
insurance was responsible for the depression from which 
industry and agriculture were suffering. They stated 
that the rise in the cost of living, the growing stagnation 
of business, the cessation of exports, the check to 
industry, the wave of bankruptcies, unemployment and 
poverty were the bitter fruits of this insensate Act, 
which had been passed with good intentions but was 
producing evil results because no steps had been taken 
to ascertain whether it could be adapted toa precarious 
system of production without throwing it into utter 
confusion. A meeting of agriculturists, convened by 
a Peasants’ Defence Committee, declared that the 
existing unemployment was due to the Social Insurance 
Act, and asked the authorities, among other things, to 
stop all prosecutions in progress, to make no efforts 
to collect contributions in arrears, and to introduce a 
Bill abolishing compulsory social insurance, with the 
provision that persons voluntarily insured should be 
entitled to the duplication of their contributions by 
the State. The French General Confederation of 
Labour and the French Confederation of Christian 
Workers, both replied to the criticisms in manifestos. 


In their report to the annual meeting of the National 
Committee, which opened at Southport on Tuesday, 
the Executive Council of the Amalgamated Engineering 
Union said :—* Rationalisation, improved methods 
of production, together with the economic blizzard 
which is affecting every industrial country throughout 
the world, have each in their respective ways brought 
about a position which we all deplore. A universal 
reduction in the working hours a week conforming 
to the improved methods of production, together with 


| the stoppage of all systematic overtime, should every- 


where be insisted upon, for we are convinced, if more 
serious steps are not taken than have hitherto been 
applied, no improvement can be hoped for.” 


Mr. Hutchinson, the president, addressing the 
meeting, said that the adoption of a 40-hour working 
week would absorb immediately a very large number 
of skilled and unskilled workers who were now un- 
employed. No reduction of wages must, however, 
accompany the shorter working week. A further 
wage reduction would be suicide for British industry. 
The industrial magnates must realise that in the 
purchasing power of the working class lay their greatest 
possible market, and that a further reduction in 
wages would narrow that market still more. 
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D TRAVERSER FOR RAILWAY ROLLING STOCK. 


S. H. HEYWOOD AND COMPANY, LIMITED, ENGINEERS, REDDISH. 
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Fig. 1. TRAVERSER UNDER TEST. 











# =+} pit 325 ft. long and the other in one 365 ft. long. The 
u u La nl full load traversing speed of the machine is 150 ft. per 


Fig. 2. 
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FRONT VIEW OF CONTROL Panel 


minute. The two outer rails are close to the sides of 

| the pit, as shown in Fig. 3, and the overhang of the 
traverser from these centres is only 10} in., so that the 

rolling stock is well supported when being run onto 

the platform. The traverser wheels, 22 in number, 

- are of cast steel and are 33 in. in diameter on the tread. 
Of the total, nine are driven and the remaining 13 

are trailers. Most of them have a flat periphery, only 

the four outer and one centre trailing wheels and one 

centre driving wheel having flanges. The axles of the 

| trailing wheels are fixed and are provided with a grease 
| groove fed from a hole drilled through the centre of the 
/ bottom. The wheels are bushed with gunmetal and 
| rotate on the axles, the bearing being 4} in. in 

a - diameter by 9 in. long. The method of supporting 
the axles can be made out in Fig. 1, which also shows 
the cast-iron guards for the wheels. As regards 
method of assembly, it should be noted that the various 
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BRAKE SOLENOID 


~ 
if Md \ Ammetet PL = Pilot Lamp. | channels, &c., are bolted together and not riveted, 
ffx ] . ,] C Push Button Switches. SX = Switch Fuse. so that the machines could be more conveniently trans- 
Ae | |i” Reet 3 G =Blow-out Coil T = Overload Trip | | ported. The bolts are turned and are fitted in reamered 
\ Thi? wtb | H = Overload Coil. ; Switch. holes, As an example of the degree of rigidity obtained 
Let TL ae K =Contactor. V = Voltmeter. : : . - f 
13556.¢) ae } 5, on Gtine Oct pay | it may be mentioned that under the test load o 
: 2k eetienes : — | 125 tons the maximum vertical deflection of the struc- 


ELECTRICALLY - OPERATED TRA- 
VERSER FOR RAILWAY ROLLING 
STOCK. 

Tue electrically-operated traverser illustrated in 
Figs. 1 to 8, on this and the following page, is one of two 
which have been constructed by Messrs. 8S. H. Heywood 
and Company, Limited Reddish, near Stockport, 
to the order of the High Commissioner for the Union 
of South Africa, for use in the new wagon and coach 
shops at Bloemfontein, of the South African Railways 
As is well known, the system is on the 3-ft. 6-in. gauge, 
but this does not imply that the rolling stock is corre- 
spondingly small. The new coaches, for instance, are 
mounted upon two six-wheel bogies with centres 
33 ft. apart, the wheel base of the bogies themselves 
being 52 in., and the total wheel base therefore is 
37 ft. 4in. The load on each bogie is 17 tons, i.e., the 
total load is 34 tons. As the platform of the traverser 
is 100 ft. long and the machine has a full load capacity 
of 100 tons, there is room for two such coaches 
.to be transported at once. There is, however, other 
rolling stock, both carriages and wagons, to be handled, | 


the wheel arrangements of which differ widely, so that | ture did not exceed ¥ in. 
provision has been made to accommodate a variety The driving wheels are, of course, keyed to the shaft, 
of loading by suspending the platform from eleven | which is mounted in 18 bushed bearings, 7h in. long. 
two-wheeled carriages equally spaced as regards length. | The shaft itself is 4} in. in diameter and is of a total 
The general arrangement will be clear from Fig. 1, length of 80 ft. 43 in. in four pieces. As will be seen 
which shows the traverser subjected to a loading test | from Fig. 3, power Is transmitted to it from the motor 
of 125 tons in the erecting shop, but the disposition | through triple-reduction gear, the first motion shaft 
of the members composing the platform is more evident | Of which also actuates the hauling winch and is fitted 
in Figs. 3 and 4. The rails are supported on 10 in. by | for this purpose with a sliding dog clutch. The motor 
6 in. joists, connected to the carriage frames by angle | W@8 supplied by Messrs. Crompton Parkinson, Limited, 
brackets and cross-braced by angles. | Guiseley, and is of the induction slip-ring type. It is 
Each carriage consists of four steel channels 10 in. | of 50 brake horse-power, specially built for crane and 
deep by 3} in. wide, extending the full width of the | traverser service to the B.E.S.A. specification 168-1926. 
traverser, viz., 17 ft. 9} in. in seven cases, and prolonged It operates on 3-phase alternating current of 200 volts, 





to 22 ft. 11} in. in four others to form the platform 
for the operating machinery at the centre and a support 
for the collector tower, current being supplied from 
overhead lines, at one end. The traverser is, by reason 
of its suspension from the axles of the travelling wheels, 
particularly low, being only 16 in. from the rails 


upon which it runs to the rails upon which the rolling | 


stock is carried. The pits in which the traversers work 
are, in consequence, shallow. One is accommodated ina 


| and will develop full power for 60 minutes continuously, 

| with a surrounding air temperature of 40 deg.C. Under 

| actual test, the following results were obtained. 
Efficiency. Load 


| 


Per cent. Factor. 
Full load ... oon oes 89 0-78 
Three-quarter load one 89 0-73 
Half load ... bes dee 88 0-62 


A diagram of the electrical connections is given in 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue last monthly meeting of the Royal Meteoro- 
logical Society for the present session was held on 
June 15, in the Society's Rooms, South Kensington, 
Professor 8. Chapman, F.R.S., the president, being 
in the chair. Two Memoirs and one Paper were 
discussed. 


The first Memoir, entitled, “* The Resonance Theory 


of Semidiurnal Atmospheric Oscillations” (vol. iv, 
No. 35), by Professor G. I. Taylor, F.R.S., stated that 
the theory that the semidiurnal oscillations in the 


atmosphere were due chiefly to resonance required 
that a free period very close to 12 hours should exist. 
Theory showed that the corresponding speed of a 
Tidal free wave was 910 ft. per second, but direct 
calculation, and also observations of the Krakatau 
air wave, agreed in giving the velocity of free gravity 
waves as about 1,050 ft. per second. It had been 
suggested that this discrepancy might be explained if 
rapid pressure changes took place adiabatically while 
semidiurnal changes were more nearly isothermai. 
The paper showed this theory to be untenable, because 
the radiation or conduction necessary to produce any 
appreciable difference in the speed of the wave from 
that appropriate to adiabatic changes would give rise 
to so much damping that amplification by resonance 
to the desired extent would be impossible, even if the 
free period of the atmosphere were exactly 12 hours. 
The desired resonance, in fact, could only be obtained 
if the time taken for an inequality of temperature to 
be reduced by radiation or conduction in the ratio 
¢: Lis greater than 76 hours. The discrepancy between 
the calculated free period and 12 hours remained 
unexplained. 

The second memoir, entitled “The Variation of 
Soil Temperature below Turf: a Discussion of Obser- 
vations at Kew Observatory” (vol. iv, No. 31), 

H. L. Wright, M.A., dealt with the diurnal variation 
of soil temperature at depths of 10 cm. and 20 cm., 
which had been analysed. It was found that heat 
passed from 10 cm. to 20 cm. more rapidly by about 
one hour and a half than was consistent with the 
decrease in the ranges of temperature at these depths. 
The suggestion was advanced that the grass interfered 
with the normal course of heat conduction. The 
conduction of heat to a depth of 20 om. in soil at Kew 
has been compared with that at Potsdam to an equal 
depth in a homogeneous stratum of sand. The range 
of temperature in sand was about twice as great as in 


loam, and the maximum temperature was reached one | 


The 


hour and a half earlier at Potsdam than at Kew. 
diurnal variation of temperature at the “ surface 
had been deduced by extrapolation. At Potsdam, 
the “surface” temperature became a maximum 50 
minutes sooner than the air, at Kew the “ surface” 
temperature was a maximum 40 minutes later than the 
air. It was suggested that the difference, one hour and 
a half, might represent the time taken to transmit the 
heat through the grass at Kew. 

In the paper which was read, * Variations in Potential 
Gradient Caused by some Meteorologicai Phenomena,’ 
by J. M. Sil (Meteorological Department, Poona, | 
India), the author had brought together a number of | 
examples of abnormalities in potential gradient and 
had endeavoured to trace the connection between them 
and some meteorological phenomena such as strong 
insolation, strong wind, the occurrence of a sea breeze, 
dust storm, &c. The abnormal effect caused by a 
dust storm was also produced experimentally on a calm 
day by blowing a small quantity of local dust particles 
at a point 3 ft. below the collector. The earth's 
positive tield in this instance was quickly reversed. 


LAUNCHES AND TRIAL TRIPS. 


Single-screw steam pilot vessel ; triple 

Launch, June 20. Main dimensions, 
121 ft. 6 in. by 26 ft. 6 in. by 13 ft. Built and engined 
by Messrs. Cammell Laird and Company, 
Birkenhead, for the Corporation of Trinity House. 


* GURNARD.” 
expansion engine 


steam 
> D. 


June 


“Cayton Wrykes.”’——Single-screw 
triple-expansion engine supplied by Messrs. ( 
and Company Limited. Hull. Launch, 
Main dimensions, 150 ft. by 265 ft. 6 in. by 14 ft. 
by Messrs. Cochrane and Sons, Limited, Ouse Ship 
building Yard, Selby, for Messrs. The West Dock Steam 
Fishing Company, Limited, Hull 


HartiIncTon.”’--Grain-carrying and general 
steamer; quadruple-expansion engines. Trial 
June 20. Main dimensions, 441 ft. 8 in. by 56 ft. 3 in. 
28 ft. 9 in. Built and engined by Messrs. 
and Company, Limited, West Hartle spool, 
J. and C. Harrison, Limited, London. 


Holmes 
20 


cargo 
by 


for Messrs. 


Rovat Instrrvure or Brrrise Arcurrects 
general meeting of the Royal Institute of British Archi- 
tects, held in London on June 13, Sir Raymond Unwin | 
was elected president for a second year of office, 


Limited, | 


trawler ; 


Built | 


trip, | 


William Gray | 
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CONTRACTS. 


Messrs. Ruston-Bucyrus, Limirep, Excavator 
Works, Lincoln, are engaged on an order for 13 excava- 
tors for Russia. Five of them comprise their No. 4/| 
Diesel-engined half-cub. yd. 
eight machines are special caterpillar-mounted Diesel- 
engined grabs and cranes. These 
with light-weight grabs of 2}-cub. yd. capacity for 
handling coal, and, as cranes, are designed to handle 
3 tons at a radius of 26 ft., or 6 tons at a 15-ft. radius. 
The Diesel engines for the 13 machines are made by 
Messrs. Ruston and Hornsby, Limited. 

Messrs. Dorman, LONG AND CoMPANY, 
Middlesbrough, have received the contract from the 
Chinese Government Purchasing Commission for the 
construction of the two approach bridges for the Nanking- 
Pukow train ferry over the River Yangtse. Each 
approach consists of four spans of 154 ft., with 20 ft. 
between trusses, widening out to 44 ft. on the river 
span to accommodate the three tracks leading to the 
ferry boat. The steelwork will be manufactured at the 
Company's works at Middlesbrough and the operating 
machinery made by Messrs. Thomas Broadbent and 
Sons, Limited, Huddersfield. 

Messrs. Evectric Furnace Company, LIMITED, 
and its subsidiary organisation Messrs. Electric Resis- 
tance Furnace Company, Limited, 17, Victoria-street, 
London, 8.W.1, have received a number of export 
orders. These include the construction of one 20-ton 
and two 3-ton Heroult furnaces for the manufacture of 
special steel and steel castings, respectively. Further, 
a 4-ton Ajax-Northrup high-frequency furnace is now 
in course of erection in Sweden and will be put to work 
in the course of a few days, while a 6-ton furnace of the 
same type is being constructed. An important order 
for resistance furnaces for hardening and tempering 
agricultural-tractor parts has also been received. 
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BOOKS RECEIVED. 


Das Prinzip der “ Vertuellen”’ Biegelinie, als Grundlage 
zur Loesung des Knickproblems. By Drrt.-Inc. Tu. 
Bewsaxkow. Charkow: Ukrainischer Staatsverlag fiir 
Technik. [Price 1 rubl.] 

Richtige Maschinenschmierung. 
Sremitz. Berlin: Julius 
marks. } 

Holzerne 


By Dret.-Ine. E. W. 
Springer. [Price 7-80 
Briicken. By A. Lasxvus. Third Edition. 

Berlin : Wilhelm Ernst und Sohn. [Price 10 marks.] 
United States Geological Survey. Bulletin No. 827. A 

Geologic Reconnaissance of the Dennison Fork District, 

Alaska. By J. B. Merrie, Jr. [Price 45 cents.) 

No. 830-A. Copper Deposits Near Keating, Oregon. 

By J. Gutusy. [Price 15 cents.] No. 832. The Crys- 

tal Cavities of the New Jersey Zeolite Region. By W. T. 

Scnatiter. [Price 45 cents.] No. 836-C. Surface 

Water Supply of South Eastern Alaska, 1909-1930. By 

F. F. Hensuaw. [Price 10 cents.] Washington : 
| Government Printing Office. 
| United States Geological Survey. 





Professional Paper No. 


| 169. Geology and Ore Deposits of the Bonanza Mining 
District, Colorado. By W.S. Burspawk. [Price 2 dols.]} 
No. 170-B. The Upper Cretaceoua Ammonite Genus 


Barroisiceras in the United States. By J. B. REESIDE, 
Jr. [Price 20 cents.] No. 170-D. Pliocene Fossils 
from Limestone in Southern Florida. By W.C. Mans- 
FIELD. [Price 15 cents.] Washington: Government 
| 





Printing Office. 
Department of Scientific and Industrial Research. Forests 
Produts Research. Bulletin No. 14. The Determination 
of the Moisture Content of Timber. By R. A. G. KNIGHT. 
London: His Majesty’s Stationery Office. [Price ls. 
net. | 


partment of Overseas Trade. Conditions in 


| De Economic 


Poland, 1931. Report. By R. E. Kiwens. London : 
His Majesty's Stationery Office. [Price 2s. net.] 
| Introduction 4 la Mécanique des Fluides. By ADRIEN 
Focnu. Paris: Armand Colin. [Price 10-50 francs. ] 
| Motor Repair Manual. Sixth edition. London: Temple 
| Press, Limited. " [Price 2s. 6d. net. ] 
p.V.-Tafel, Tabellen und Diagramme zur Thermischen 


By 


| 

Berechnung der Verbrennungskraftmaschinen. 1 
| Dr.-Ine. Orro Lutz. Berlin: Julius Springer. [Price 
| 8-50 marks.] 


Bridge and Structural 


i ssociation for 
Paris, May 19-May 25, 


First Congress. 


International 
Engineering. 


1932. Preliminary Publication. [Price: members, 
15 Swiss frances; non-members, 25 Swiss francs.) 
Publications, Vol. J, 1932. [Price: members, 15 


25 Swiss francs.] Zurich : 


non-members, 
Bridge and Structural 


Association for 


Swiss frances ; 
International 
Engineering. 
| Air Ministry. Aeronautical Research Committee. Reports 
| and Memoranda, No. 1435. Dimensional Stability of 
| Heat-Treated Aluminium Alloys. By J. D. GroGan 
|} and D. Crayton. [Price ls. net.] No. 1441. IJnves- 
| tigation of Atmospheric Turbulence by Aircraft Carrying 


iecelerometers. By G. Jenntnes and Others. 
Price 6d. net.] No. 1446. Control Column Giving 
Warning of Dangerous Wing Loads. By H. E. 
Wimrerts. [Price 6d. net.| No. 1448. Full-Scale 
List and Drag Curves of a Standard Seaplane. By 
A. 8. Crovcn. No. 1449. Anchors for Use of Flying 
Boats. By L. P. Coompes. [Price ls. 3d. net.) 
| No. 1453. The Interference on the Characteristics of an 
Aerofoil in a Wind Tunnel of Circular Section. By 
H. Guavert. [Price 9d. net.}] No. 1421. Spinning 
| of a Single-Seater Fighter with Deepened Body and 
| Raised Tailplane. By H. B. Irviye and Others. 
[Price ls. 3d. net.) No. 1443. Wind-Tunnel Tests 
| on Aileron Loads. By F. B. Braprietp and Others. 
[Price 1s, 3d, net.} London: His Majesty's Stationery 
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shovel, and the remaining | 


machines are fitted | 


| 
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PERSONAL. 


Mr. Frank G. Woo tarp, late director of Messrs. 
Morris Motors, Limited, and general manager of the 
engine branch of that Company at Coventry, has joined 
the board of Messrs. Rudge-W hitworth, Limited, 
Coventry, and has been appointed assistant managing 
director. 


Mr. G. A. R. MEAD was yo general sales 
manager of Messrs. The Skefko Ball-Bearing Company, 
Limited, Luton, a short time ago. He has now been 


elected a member of the board in the capacity of sales 
director. 


Mr. Ernest A. Surru, A.R.S.M., has been appointed 
to the technical staff of Messrs. Oakes, Turner an: 
Company, Limited, Sheftield, the affiliated northern 
house of Messrs. Johnson Matthey and Company, 
Limited, 73-82, Hatton-garden, London, E.C.1 

Mr. W. A. CLEMENTS has been made a director of 
Messrs. J. M. Wotherspoon and Company, Limited, 


C.2 


p Company, LIMITED, 
Edinburgh, inform us 


194-200, Bishopsgate, London, E. 


Messrs. Bruce PEEBLES AN 
electrical engineers, East Pilton. 
that Mr. G. L. Kirkpatrick, M.I.E.E., has been appointed 
general manager to the firm. He has resigned his 
amy as a member of the directorate and staff of 
Messrs. Asea Electric Limited, 5, Chancery-lane, London, 
W.C.2. Mr. C. J. Hunt, chief engineer, has 
appointed assistant manager to Messrs. Bruce Peebles. 


The firm of Messrs. H. ToLLEMACHE AND COMPANY 
has now been registered as a limited liability company 
under the title of Messrs. H. Tollemache and C ompany, 
Limited, with registered offices at Canada House, 4-5, 
Norfolk-street, Strand, London, W.C.2. 


been 


Messrs. Dorman, LonG AND Company, LIMITED, 
Middlesbrough, have appointed Mr. Lawrence Ennis to 
be a managing director of the Company, and Mr. W. F. 
Prentice to be general manager. 


A new engineering company has just been registered 


at Somerset House under the name of Messrs. F. 
PeRKIns, LIMITED, eur a directors are 
Messrs. F. A. Perkins, G. Perks, A. J. M. Richardson, 


and C. W. Chapman. Although the C dl is registered 
as undertaking general engineering, we understand that 
it is proposed to concentrate, at the commencement, on 
high-speed Diesel engines. Communications should be 
addressed to 6, Ewart-road, Chatham. 


Messrs. Parires Lamps, Limitep, Philips House, 
145, Charing Cross-road, London, W.C.2, inform us that 
owing to the very rapid development of their business 
and the widening field of their activities, it has become 
to establish a separate organisation, which 


necessary 
as from May 1, 1932, has taken over the control and 
marketing of some of the products hitherto handled by 
Messrs. Philips Lamps, Limited. These include 
‘ Metalix ”’ X-ray tubes and other X-ray accessories, 
rectifiers, amplifiers, transformers, “ Philite plastic 


moulded material, and raw materials. The new organisa- 
tion will trade under the name, Messrs. Philips Industrial 
and the head office will be at the address given above. 


Messrs. Atrrep Hersert Limirep, Coventry, have 
asked us to state that the managers of their houses at 
Calcutta, Buenos Aires and Osaka are now in England, 
and would be glad to get into touch with persons 
interested in the sale of engineering products of any 
kind in India, South America, and Japan. Communica- 
tions should be addressed to the firm at Coventry. 


CaRpDIFF ENGINEERING Exursition.—The eleventh 
annual Engineering Exhibition will be held at the 
Greyfriars Hall, Cardiff, under the auspices of the South 
Wales Institute of Engineers, from November 23 to 
December 3 next. The exhibits will include steam 
boilers and ongines, electrical-engineering plant, air 
compressors. welding plant, machine tools, metallurgical 
plant and colliery installations and accessories. Full 
particulars regarding the Exhibition can be obtained 
from the secretary of the Institute, Park-place, Cardiff. 


THe MARKING or LMporTED Cuucks.—-The Board of 
Trade informs us that it has referred to the Standing 
Committee an application for an Order-in-Council to 
require the marking with an indic ation of origin, of 
imported chucks for lathes and other machine tools. 
Representatives of any interests substantially affected. 
who desire to be heard in opposition at the public inquiry, 
which will be held later by the Committee, should 
communicate with the secretary, Mr. E. W. Reardon, 
at the Board of Trade offices, Great George-street. 
London, 8.W.1, as early as possible and in any case not 
later than July 30 next. 


Tue Frankurn Institute.—Franklin Medals and 


certificates of honorary membership were awarded at «4 
meeting of the Franklin Institute, held on May 18, to 
Dr. Ambrose Swasey, of Cleveland, past- president of the 
American Society of Mechanical Engineers and to Dr. P. 
Lenard, of Heidelberg University, Germany, Dr. Swasey 
was awarded the Medal in recognition of his services in 
connection with the invention of a range-finding device 
extensively used during the European war. He delivered 
an address at the meeting entitled, ‘‘ Astronomers and 
their Telescopes." Dr. Lenard was awarded the Meda! 
as a tribute to his research work in physics, particular!) 
that dealing with ultra-violet light and the basic laws ot! 
photo-elasticity. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market is extremely 
quiet, and signs of early material change for the better 
are difficult to discover. A large proportion of the 
limited make of Cleveland pig is going into consumption 
at local works. Business with home customers at a 
distance is light, and transactions with firms abroad are 
quite trifling. Producers continue to retain a share of 
the small distribution of orders by firms in Scotland, 
but are able to do so only by accepting specially low 
prices. Home buyers are seeking to break the fixed 
quotations that have ruled for some considerable time 
past, and reduction in prices would cause no surprise, 
hut as yet recognised f.o.t. market rates remain: No. 1 
Cleveland, 61s.; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. Stocks of Cleveland pig 
are not inconveniently large, but check of their gradual 
growth would be very welcome. 

Hematite-—Purchasers of East Coast hematite are a 
little more in evidence than of late, and values are 
inclined to stiffen, though stocks are large and increasing 
and early enlargement of output is promised. In this 
branch, also, export demand is negligible, but local con- 
sumption may increase, and a few inquiries are reported 
from South Wales, the Midlands, and the Sheffield 
district. Customers claim they can still cover require- 
ments at the equivalent of ordinary qualities at 62s. 6d., 
but while there are merchants who do not refuse such 
terms, makers are asking up to 6d. more. 

Foreign Ore.—In the continued absence of business of 
moment in foreign ore, values are difficult to fix definitely. 
Best rubio is round about 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke of 
good average quality is put at 15s. 6d. delivered here, 
but demand is very quiet. Local consumers have still 
considerable quantities of their own makes to draw upon, 
and are consequently independent of the market. Sellers 
are keen to liquidate stocks, but hesitate to name below 
the foregoing figure. 

Manufactured Iron and Steel.—Conditions in the 
various branches of semi-finished and finished iron and 
steel change very slowly. Among the principal market 
quotations are :—Common iron bars, 9/. 15s.; best bars, 
101. 58.; double best bars, 101. l5s.; treble best bars, 
lll. 5s.; packing (parallel), 8/.; packing (tapered), 
101. ; steel billets (soft), 57. 10s. ; steel billets (medium), 
6l. 12s. 6d. ; steel billets (hard), 7]. 2s. 6d.; iron and steel 
rivets, 111. 58.; steel ship plates, 8/. 15s.; steel angles, 
8l. 7s. 6d.; steel joists, 8/1. 15s.; heavy sections of steel 
rails, 82, 108. for parcels of 500 tons and over, and 9. 
for smaller lots; fish plates, 12/7. 10s.; black sheets 
(No. 24 gauge), 8/7. 5s.; and galvanised corrugated sheets 
(No. 24 gauge), 9. 10s. 

Scrap.—Scrap is plentiful, slow of sale, and weak in 
price. Borings are now 22s. 6d.; turnings, 30s.; light 
cast-iron, 3ls. 6d. to 328.; heavy cast-iron, 37s.; and 
heavy steel, 34s. Machinery metal remains at 40s. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—The heavy steel and engineering trades 
make little headway. The demand for raw and semi- 
finished materials leaves a lot to be desired, but taken 
on balance, output tends to increase. There is still a 
complete absence of forward buying, and though prompt 
orders are numerous, they do not represent much in the 
bulk. Rolling mills are operating at greatly reduced 
pressure, while rod mills are badly in need of contracts. 
Bar mills are slightly better placed. Makers of high-class 
crucible and electric steels are meeting with severe com- 
petition in their search for new business. The scrap 
market is lifeless, while the consumption of ferro-alloys 
used in steel-making does not reach a very inspiring 
level. Quotations are as follows: Hard basic billets, 
7l. 17s. 6d.; soft basic steel billets, 6. 7s. 6d.; West 
Coast hematites, 86s.; East Coast hematites, 84s. 6d. ; 
Derbyshire No. 3 and Lincolnshire No. 3 foundry iron, 
each 63s. 6d.; Lincolnshire and Derbyshire forge iron, 
each 598. 6d.; bars, 101.; sheets, 111. Departments 
devoted to the manufacture of hollow forged drums are 
satisfactorily employed. One local concern is engaged 
in the completion of contracts for reaction chambers to 
be used by the chemical, oil, and automobile trades. 
Sheffield firms are suffering from the decline in orders for 
railway rolling stock. The quiet conditions at shipyards 
find reflection in the reduced call made on local firms 
producing steel forgings and castings. Furnace parts 
made of heat-resisting materials are in demand, but 
“eneral steelworks machinery is not in very encouraging 
request. Headway is reported by makers of roadmaking 
and ore-mining machinery, but coal mining equipment is 
neglected. The season in agricultural machinery and 
equipment does not promise to surpass that of last year, 
tor farmers are ordering sparingly, and show a disposition 
to repair their plant rather than buy new machinery. 
There is an active call for cutting parts. Output for the 
electrical and automobile industries has been more than 
maintained. Piston rods, cylinders, crankshafts, gear- 
boxes, and chassis parts are in steady demand. The tool 
trades continue to gain strength. It is a long time 
since production was on so large a basis. Among the 
lines making headway are fine-measuring implements, 
hacksaws and blades, files, and engineers’ small tools. 
Saws and farm and garden implements are only a 
inoderate market. 

South Yorkshire Coal Trade.—Quietude is the keynote 
of the coal trade generally. Both the home and export 

mand leaves much to be desired. The call for industrial 
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fuel is restricted, though in some grades a slight improve- 
ment has developed. The textile and woollen industries 
have limited their requirements, but electricity and gas 
undertakings continue good buyers. The housecoal 
market shows further weakness. Stocks are steadily 
accumulating at collieries and depots. The demand for 
coke is unchanged. Both foundry and furnace sorts are 


only moderate on both home and export account. Gas 
coke is easy at 238. to 25s. 9d. r ton. Quotations : 


Best branch handpicked, 25s. to 26s.; Derbyshire best 
house, 20s. to 2ls.; Derbyshire best brights, 20s. to 
21s.; screened housecoal, 15s. 6d. to 16s. 6d. ; screened 
house nuts, 15s. to 16s.; Yorkshire hards, 16s. to 18s. ; 
Derbyshire hards, 16s. to 188.; rough slacks, 8s. 6d. 
to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 4s. 6d. 
to 5s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Slightly busier conditions have pre- 
vailed in the Welsh coal trade of late owing to the 
increased arrival of shipping, and has benefited indivi- 
dual collieries. The volume of trade, however, has remained 
considerably less than that required to keep the pits 
regularly employed. The Paris-Orleans Railway has 
placed orders for 160,000 tons of Welsh coal to be de- 
livered over 1933 and 1934, of which 100,000 tons are 
large and 60,000 tons small. The Algerian State Railways 
have also contracted for about 30,000 tons of Welsh 
patent fuel to be delivered during the second half of this 
year. In the meantime, most classes of coal remained 
abundant to meet shippers’ requirements and readily 
obtainable at minimum prices. Dry nuts and cobbles, 
and also some special brands of dry large were, however, 
relatively well placed and able to command a premium 
on the schedule prices. 

Docks Economies.—Owing to the continuance of the 
trade depression and consequent shrinkage in seaborne 
traffic, the Great Western Railway Company, the owners 
of the South Wales docks, have under consideration the 
question of effecting economies. The proposals include 
the closing of the Penarth Dock. No decision has yet 
been taken, but traders have been assured that full 
facilities will be provided to meet all trade requirements. 
In the event of the Penarth Dock being closed, shipment 
of coal would be transferred to Cardiff and Barry, 
whither coal trimmers and tippers would also be trans- 
ferred. The Penarth Dock was opened in 1865, and was 
mainly developed for loading steamers carrying coal. 
to London, Liverpool, Southampton, &c., for liners. 
In 1913, no less than 4,513,000 tons of coal were shipped 
but last year the coal traffic amounted to only 1,635,000 
tons, or 64 per cent. below the pre-war figure. Of the 
nine hoists at the dock, four are capable of handling 
20-ton wagons, while the four movable hydraulic hoists 
can load a vessel simultaneously, and it has not been 
unusual for vessels up to 5,000 tons to enter the dock, 
load and leave on the same tide. Quick working hydrau- 
lic cranes for discharging or loading general cargoes are 
also provided in the facilities of the docks. In 1913 the 
seaborne traffic of the dock, including Ely Harbour, 
where small craft are dealt with, amounted to 4,660,648 
tons, of which exports comprised 4,525,910 tons and 
imports 134,738 tons. Last year the traffic aggregated 
1,693,416 tons, of which exports were 1,643,960 tons and 
imports 49,456 tons. 

Iron and Steel.—Exports of iron and steel goods last 
week amounted to 11,650 tons compared with 8,452 tons 
in the preceding week. Shipments of tin —— were 
increased from 4,823 tons to 6,755 tons, and of galvanised 
sheets from 713 tons to 2,742 tons, but of other iron and 
steel goods decreased from 2,396 tons to 1,653 tons, and 
of black-plates from 520 tons to 501 tons. 


THroveH RatLway COMMUNICATION BETWEEN Syp- 
NEY AND BrRiIsBANE.—On May 9, the first through 
express train arrived at the Central Station, Sydney, 
New South Wales, from Brisbane, Queensland. Through 
communication between the two cities has been rendered 
possible by the completion of a bridge across the River 
Clarence. Prior to this, passengers had to be ferried 
across the river by means of launches. The completion 
of the bridge has saved an hour on the journey, which now 
takes 21 hours 18 minutes from north to south, and 
20 hours 30 minutes from south to north. The line is 
standard gauge. 


Service Resutts oF THE M.S. ‘“ REINA DEL Pact- 
Fico.”’—In our issue of April 3, 1931, on page 447, we 
illustrated and described the M.S. Reina del Pacifico, 
of the Pacific Steam Navigation Company, which since 
that time has made four regular round voyages between 
Liverpool and Valparaiso. We have recently received 
from her builders, Messrs. Harland and Wolff, Limited, 
Belfast, some data relating to the fourth homeward 
voyage that it may be of interest to put on record. 
The vessel, which is 550 ft. in length between perpen- 
diculars, has a moulded breadth of 76 ft., a moulded depth 
of 44 ft., and a gross tonnage of 17,707. She is propelled 
by four Harland—B. and W. four-cycle, trunk-piston, 
airless-injection engines with Biichi superchargers, the 
engines developing 18,000 h.p. together at 135 r.p.m. 
The whole voyage between Valparaiso and Vigo, a 
distance of 7,710 miles, was made at an average speed of 
17-85 knots, the average fuel consumption for all 
purposes being 54 tons a day and the consumption of 
lubricating oil 63 gallons a day. In this voyage the 
maximum speed for a day’s run was 19-01 knots, but the 
corresponding figure for an earlier voyage was 20 -3 knots. 
It is evident from these figures that the Reina del Pacifico 
is the fastest vessel in the trade between Great Britain 
and the Pacific coast of South America. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The past week has not brought 
out much in the way of fresh business, and the Scottish 
steel trade shows little change. The demand from the 
shipyards gets less and less, and there seems no possi- 
bility of any improvement from that source for the 
present. General material is said to be in better 
request, but the increase is really infinitesimal, although 
inquiries have improved somewhat. In the black steel- 
sheet trade quite a fair business continues to go through, 
and some works are very well employed. Light sheets 
are still more active than the heavier gauges and gal- 
vanised sorts. One of the main sources of outlet at 
present is Canada, and fairly good shipments are being 
made weekly. Prices are unchanged and are as follows :— 
Boiler plates, 9/. per ton; ship plates, 8/. 15s. per ton ; 
sections, 8l. 7s. 6d. per ton; black steel sheets, } in., 
7l. 158. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. per ton, all delivered at Glasgow 
stations. 


Malleable-Iron Trade.—There has been no change in 
the position of the malleable-iron trade of the West of 
Scotland, and makers are very quiet. The re-rollers 
of steel bars are also finding things very difficult and 
it is hard to keep plant running. The following are the 
market quotations :—‘‘ Crown ”’ bars, 91. 15s. per ton for 
home delivery, and 9/. 5s. per ton for export; and re- 
rolled steel bars, 6/. 10s. per ton for home delivery and 
61. 7s. 6d. per ton for export. 


Scottish Pig-Iron Trade.—A dull tone continues to 
prevail in the pig-iron trade of Scotland, and makers 
are exceedingly quiet. The local demand is very poe. 
while that from overseas is of small volume and shows 
no sign of increasing. Prices are steady and are as 
follows :—Hematite, 68s. 6d. per ton, delivered at the 
steel works ; foundry iron No. 1, 72s. per ton, and No. 3, 
69s. 6d. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 18, only amounted to 67 tons. Of 
that total, 20 tons went overseas and 47 tons coastwise. 
During the corresponding week of last year the figures 
were 35 tons overseas and 70 tons coastwise, making a 
total shipment of 105 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


The General Outlook.—Business is extremely quiet in 
almost all sections of the North-western iron and steel 
and heavy engineering industries, and current inquiry 
does not hold out promise of any early improvement. 
In the case of foundry iron, a few buyers are placing 
replacement orders extending over the next two or 
three months, but for the most part users are content 
to cover their needs for shorter periods. Steel is still 
in poor demand, as structural-steelwork undertakings, 
railway-plant manufacturers and boilermakers, and 
other large consumers are all suffering from the pre- 
vailing dearth of work, while general engineering estab- 
lishments are making only very moderate calls, at the 
moment, for iron and steel forgings. At Salford, Messrs. 
Greengate and Irwell Rubber Company, Limited, have 
secured a site for the erection of a new factory in the 
Regent-road area. A loss of 48,1071. is reported, for 
the year ended March 31 last, by Messrs. Broughton 
Copper Company, Limited, Manchester, compared with 
a loss of 35,0081, for the previous year, and a profit of 
14,6601. in 1929-30. 


New Copper-Refining Company.—The establishment 
of important works at Prescot (Lancashire) is fore- 
shadowed by the announcement of a new company, 
Messrs. British Copper Refiners, Limited, for the purpose 
of producing high-conductivity copper for electrical 
purposes. The company, it is stated, is closely asso- 
ciated with Messrs. British Insulated Cables, Limited, 
Prescot, and it is claimed that the refinery will be the 
first works of its kind in Great Britain. At the outset, 
the maximum output of the plant will be 1,000 tons per 
week, but provision is being made whereby extensions 
to buildings and machinery can be easily carried out. 
A start has already been made on the site, and it is 
anticipated that the new works will commence production 
before the end of the year. 


Some New Contracts.—Motor manufacturers continue to 
secure useful new work to keep their order books well 
filled. Messrs. Leyland Motors, Limited, Leyland, near 
Preston, have obtained contracts from the Southport 
Corporation for the supply of six 51-seater, double-deck 
motor omnibuses, at a cost of 1,431/. each, and from the 
Leeds Corporation for six Leyland Titan bodies. The 
firm is also supplying a motor fire engine, at a cost of 
1,2541., to the West Bromwich Corporation. Messrs. 
Karrier Motors, Limited, Huddersfield, are supplying 
a motor sweeping machine to the Barrow-in-Furness 
Corporation. he London and North-Eastern Railway 
Company has placed an order with Messrs. Ferguson, 
Pailin, Limited, Openshaw, Manchester, for two four- 

nel switchboards, required in connection with main- 
ine widening in the Northallerton district. Moreover, 
structural engineering firms in the area have booked a 
few small orders in connection with bridge and building 
schemes. 








INSTITUTION oF ELECTRICAL ENGINEERS.—Mr. R. 8. J. 
Spilsbury has been elected chairman of the Meter and 
Instrument Section of the Institution of Electrical 
Engineers for the 1932-1933 session, 
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THE ENGINEERING TRADES. 


THE most striking characteristic of the mechanical 
engineering statistics collected for the fourth census 
of production is the narrow margin between labour 
costs and the value of the output. This feature was 
also prominent in the first census of production, 
organised in 1907. In that case the net output per 
person employed averaged but 108/. in the engi- 
neering trades taken as a whole, whilst in ship- 
building and marine engineering it fell to 961: per 
head. At the same date Mr. John Ward gave 32s. 
as the average weekly receipts of the operatives 
(journeymen, labourers, boys and girls) employed 
at the Leven shipyard. In arriving at this figure 
the pay of the salaried staff was excluded. No 
doubt, Messrs. Denny, being a very progressive 
firm with a highly qualified and expensive technical 
staff, did succeed in getting a far better return per 
man than the 96/. per head given in the census 
as the average net output in this branch of the 
trade, but it is, of course, this average figure which 
should be taken when comparing labour costs with 
the value of the work produced. The margin 
between the two has to provide for salaries, power, 
lighting, rates, experimental work and dividends, 
and it is very evident that at the date in question 
the sum available for these cannot in any case have 
been excessive. At that time the average capital 
required to provide work for one operative in the 
engineering trades was about 1801. to 2001. This 
is a figure which varies very widely in different 
industries, and it would be well if it could be 
included in the census statistics. In the case of 
the railways some one has had to find about 2,000/. 


to find work for one railwayman, and had the lines 
to be built to-day the cost would be very much more. 

The figures given for the engineering trades in the 
1930 census are not strictly comparable with those 
quoted above, since the classification is not the same. 
They show that the net output averaged 205J. per 
head, but wages have nearly doubled since 1907, and 
the capital investment per employee has undoubt- 
edly increased, as have also many other charges. 
Hence, the margin is probably proportionately no 
higher than it was a quarter of a century ago. 

The figure quoted represent the difference between 
the gross output and the cost of materials and work 
put out, divided by the number of operatives 


2lemployed. This gross output was valued in 1930 


whilst the cost of materials and 


at 158,600,000/., 
The 


work put out amounted to 70,387,0001. 


| difference of 88,213,000/. is the net output, and 


to produce this there were 429,790 employees, whilst 
the power expended is estimated at 1,004,100 h.p. 
Corresponding figures from the census of 1924 were 
gross output 152,367,000/. ; net output, 84,363,000/., 

and men employed, 427,289. The net output in 


>| that year was therefore 1971. per head. 


For the purposes of the report, mechanical engin- 
eering has been classified in seven groups, viz., 
agricultural machinery ; locomotives, engines and 
boiler-house plant; machine tools; marine 
machinery ; printing and book-binding machinery ; 
textile machinery ; and other engineering material 
exclusive of motor cars, cycles, aircraft and rail- 
way carriages and wagons. There are notable 
differences in the net output per head in the different 
branches and also on the amount of power expended. 
In the making of agricultural machinery 11,013 
operators were engaged, and the net output was 
valued at 1831. per head. The power expended was 
low, averaging but 1-21 h.p. per head. In the class 
engaged in making engines and boilers there were 
52,681 operatives, with a net output of 2111. per 
head, whilst the horse-power required was 3-15 per 
head. In this class the total output was only 
about two-thirds of what it was in 1924, and there 
was a nearly proportionate reduction in the number 
of employees. On the other hand, in spite of 
increased imports, the machine-tool trade appears 
to have been prosperous, the numbers engaged 
having risen from 9,910 in 1924 to 18,356 in 1930. 
The net output in the latter year averaged 178). 
per head, and power required 2-6 h.p. per head. 

The figures for the marine engineering branch 
show that labour was more effective in 1930 than in 
1924. The net output was 10,946,000/. in the later 
year and 10,015,000/. in 1924, but the net output 
per head increased from 1641. to 190/. The power 
required was 3-55 h.p. per head in 1930. It is to 
be feared that were a census to be taken now, the 
figures would be very much worse than in either of 
the two years quoted. 

In the making of printing and book-binding 
machinery 7,423 operatives were engaged in 1924 
and 10,181 in 1930, and the output rose from 2331. 
per head in the former year to 281/. per head in 
1930. It seems pretty obvious that this trade is 
not yet on a manufacturing basis, but is still being 
developed, and customers are paying for the “ know 
how ”’ as well as for “ time and line,”’ so that what 
the accountant with unconscious humour classes 
as the non-productive departments of a works must 








be well developed in this branch. 

Taking the engineering trade as a whole, it is very 
evident that the working margin is so moderate, 
that it would certainly disappear under any scheme 
of nationalisation or other form of public control, 
and it is of some interest to note that the engineering 
trades union seemed to some extent to have realised 
this, since in 1930 they did not demand nationalisa- 
tion, but an inquiry into its practicability. If 
honestly carried out, there is little question as to 
what the results of such an investigation would be. 
It was the individual genius of Sir Charles Parsons 
which went far to restore to this country its 
lead in heavy electrical engineering which was 
destroyed by the politicians responsible for the 
electric lighting Acts of the ‘eighties, and there has 
never been room for genius in any undertaking under 
public control. The report states that mechanical 
engineering is the leading industry of the country, 





both in the value of its products, and in the numbers 
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employed, but its future depends on a fair field 
being provided for the creative mind. 

That this is being increasingly recognised is per- 
haps indicated by the fact that whilst the total 
number of operatives employed has only increased 
by 1-8 per cent. since 1924, the administrative staff 
including presumably the technical experts, has 
increased by 15 per cent. 

The group denominated in the report “ as all 
other engineering” includes structural engineering, 
in which 33,000 operatives are engaged. This figure 
is really an underestimate, since it is noted that 
much work of this kind has been included in the 
returns for the building trades. The net output per 
operative is above the average, being 232/. per head, 
and it may be noted that firms engaged in work of 
this kind require a highly qualified technical staff of 
which the figure just quoted demonstrates the value. 

The returns show a substantial reduction of the 
steam power directly employed in engineering 
works. Thus, in 1924, the reciprocating engines 
ordinarily in use were rated at 111,846 h.p. In 1930, 
this figure had fallen to 69,658 h.p. The fall was 
partly compensated for by an increase in the rated 
output of steam turbines which rose from 38,435 
h.p. in 1924 to 43,286 h.p. in 1930, whilst during the 
same period, the rated output of other types of 
prime mover increased from 62,836 to 66,431. The 
aggregate for all types of prime mover fell from 
213,117 h.p. in 1924 to 179,375 in 1930. There was, 
however, a very large increase in the use of electric 
power, which as ordinarily in use, was estimated at 
657,733 h.p. in 1924, and at 858,143 h.p. in 1930. 
In the latter year the total consumption of 
electricity by mechanical engineering firms was 
489,400,000 kw.-hours, of which just three-quarters 
was purchased from public suppliers. 

Some interesting data are given as to the value 
per ton of different engineering products. Thus 
ploughs for animal traction are valued at 51-41. per 
ton, and for mechanical traction at 88-9l. per ton. 
Reciprocating steam engines cost 85-91. per ton, and 
Diesel engines 88-1/. per ton. Steam turbines 
cost 182-4/. per ton, but the output of power per 
ton is many times that of reciprocators of any type. 
Boilers are valued at from 36/. to 48/. per ton, and 
main line locomotives at 6,570/. each. 

Highest values per ton are attached to type-set- 
ting and printing machinery, the figure given being 
217-9l. per ton. This figure was exceeded in 1924 
by machines for bag and envelope making, which 
at that date cost 357-1/. per ton. The present price 
is stated as 135-01. per ton. Spinning and weaving 
machines are relatively cheap, costing under 60/. 
per ton, but knitting and hosiery machines were 
valued at 301-+1/. per ton in 1930. 


CUTTING METALS BY MILLING. 

Tuart there is a broad distinction between art and 
science is generally accepted, but when the matter 
is considered more closely it is found that the two 
overlap at many points in practice. Experience 
leads to an increase in scientific knowledge, but the 
application of that knowledge often still remains an 
art, in which experience is the controlling factor. 
The many investigations which have been made in 
regard to the cutting of metals have greatly advanced 
the scientific knowledge of the factors involved. 
Many engineers no doubt look upon the outstanding 
work of F. W. Taylor as, if not exactly a starting 
point, at least epoch making in its careful examina- 
tion_ of the problem, and yet the title of the 
voluminous paper in which it was presented in 
1906 was “The Art of Cutting Metal.” The 
subject was already being investigated elsewhere, 
notably by the Manchoster Committee, the first 
report of the work of which was presented by 
Professor Nicholson at the Chicago meeting of the 
Institution of Mechanical Engineers in 1904. In 
these experiments the lathe tool was suspended, a 
diaphragm vessel being employed which was 
capable of measuring cutting forces up to about 
10 tons without undue chatter. Notable recent 
contributions to the subject have been the reports 
of the work done at the National Physical Laboratory 
given by Rosenhain and Sturney and by Stanton 
and Hyde in 1925.* 


* Proc. Inst. Mech. E., 1925, vol i, page 175, 
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The extensive and yet somewhat restricted deve- 
lopment of the milling process has also led to similar 
investigations. Mention may be made of the 
experiments, somewhat on the laboratory scale, of 
which particulars were given by Boston and Kraus 
at the meeting of the American Society of Mechanical 
Engineers last December. They investigated the 
difference between the usual downward cutting and 
upward cutting, finding that under certain conditions 
the latter resulted in a reduction in the power 
required. The main obstacle to the wider use of 
milling cutting has been the tendency to chatter, 
so clearly indicated by the characteristic sound 
associated with the operation. This has become 
more important with the development of modern 
high speed cutting materials, since the conditions 
under which they can be employed to most ad- 
vantage are also those which conduce to the pro- 
duction of chatter. The natura] result of this has 
been the construction of more rigid machines and 
the designing of cutters with varying rake and 
clearance angles, spacing of teeth and spiral angle, 
in all of which the art has made great advances. 
There is still, however, a great lack of fundamental 
knowledge in many respects regarding the numerical 
values and relative importance of the different 
factors which enter into the problem of the most 
efficient use of this important process. 

The question of chatter and its relation to the 
variations in the cutting force was the subject of 
a series of experiments carried out by Dr.-Ing. 
Eisele, of which a report has been recently pub- 
lished.* This work was commenced in the autumn 
of 1926, but the development of the apparatus 
presented so much difficulty that the actual cutting 
tests were made on a 1928 rigid miller, being con- 
cluded in July of that year. The machine used 
was of the column and knee type, provided with an 
outer pillar for the bracket or knee, which also 
carried an extension for the additional support of 
the cutter spindle. Milling cutters 125 mm. 
wide were employed, the machine weighing 5 tons 
and having a maximum power capacity of 50 h.p. 
The special features of the tests, as compared with 
those of earlier investigations, were the heavy 
cuts and high rates of feed, the latter going as 
high as 2000 mm. per minute (78} in. per minute). 

The variations in the cutting force on a lathe 
tool were demonstrated many years ago by rotating 
the work at a very slow speed. It is obvious that 
similar variations must occur in milling, further 
complicated by the continuous alterations in the 
depth of cut of individual teeth, in the number of 
teeth engaged and in the amount of each tooth 
which is cutting. Since the main point on which 
attention has to be concentrated in heavy high- 
speed milling is that of vibration, the measurement 
|of the variations in cutting force at low cutting 
|speeds would be of little, if any, value, and con- 
|sequently it was necessary to devise methods of 
measuring and registering the changes in it under 
working conditions. The cutting force on individual 
teeth continually changes both in direction and in 
amount, as does that exerted on the work, the 
latter being, of course, the algebraic sum of those 
of the various teeth engaged at any particular 
moment. The determination of the force on the 
cutter, especially in view of the necessity for 
reducing to a minimum the additional tendency to 
chatter, introduced by the measuring apparatus, 
is impracticable, and Dr. Eisele decided to measure 
| the total force on the work, splitting this up into 
| three components at right angles, i.e., the force 
|in the direction of the feed, that in the vertical 
|direction (which is radial at the bottom of the 
| cutter), and the so-called axial force, being the 
force parallel to the axis of the cutter arbor. In 
order to effect this, he designed a measuring table 
| provided with a gap in which the work piece is 
suitably bolted down. This gap provides ample 
freedom of access both for attachment of the work 
and for cutting, while enabling the fixing of dynamo- 
meters both above and below the surface being 








cut, thus eliminating all turning and _ twisting | 


|}moments and limiting the measurement to that of 
forces in the three directions mentioned. 


* Dynamische Untersuchungen des Frdsvorganges. By 
| Dr.-Ing. F. Eisele. Berlin; V.D.1.-Verlag G.m.b.H. 
(Price 11 marks.) 
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The measuring table or jig consists of two main 
parts—a light, strongly-ribbed aluminium casting 
to which the work is attached, and an outer frame 
which is rigidly fixed to the milling machine table. 
The dynamometers are inserted between these two 
parts, the components of the cutting force causing 
slight displacements of the inner casting in the 
respective directions. The material and design 
adopted for the latter kept the inertia effect low, 
while giving ample rigidity. The limited space 
available and the high forces to be measured, up to 
12 tons in the direction of the feed, combined with 
the necessity for very rapid response to fluctuations, 
imposed very great difficulties in the design of the 
dynamometers. The arrangement used consists 
essentially of a spring plate 13 mm. thick, resting 
on an outer ring, the inside diameter of which is 
74 mm. Recesses cut in the spring plate permit 
it to deflect without radial contraction at the 
supporting surface, so eliminating the error intro- 
duced by friction at the latter. The hollow space 
under the spring plate is filled with mercury and 
connected to the recorder, the maximum difference 
between the readings obtained when loading and 
unloading over the whole range being 0-9 per cent. 

The three-point method of support was employed 
for transmitting the forces between the two main 
parts of the measuring table, involving the use of 
three dynamometers to obtain the total force in 
any one of the three directions. Since it was 
desired to make tests with both right-hand and 
left-hand angles of spiral, provision was required 
for measuring the axial force in opposite directions, 
necessitating the use of two sets of dynamometers, 
one on each side of the table, the complete equip- 
ment thus consisting of 12 dynamometers. Three 
recorders were provided for these forces, the pipes 
from the three recorders in each set being connected 
together so that the reading obtained corresponded 
to the total amount of mercury displaced. In the 
case of the axial forces, a three-way cock enabled 
the recorder to be connected to the appropriate 
set of dynamometers, according to the spiral angle. 
In order to secure sufficiently rigid attachment 
between the two frames, while still permitting the 
displacements required for the purposes of measure- 
ment, heavy plate springs of special design were 
used in connection with the set pins, friction being 
kept low by the employment of ball bearings at 
the set pins and also at the dynamometers. The 
three forces were recorded on one strip of paper, 
200 mm. wide, marks being made alongside each 
of the charts at half minute intervals by suitable 
electro-magnets, these marks being used to correlate 
the variations in the forces as shown in the dia- 
grams. The motor speed, cutting speed and travel 
of the table (from which the rate of feed was 
obtained) were also registered electrically. All 
the recording apparatus was mounted on the outer 
frame or housing of the measuring table, the overall 
length of which is 1,680 mm. (5 ft. 6 in.). Records 
were also obtained of the longitudinal vibrations of 
the milling machine table and of the torsional 
vibrations of the cutter arbor. 

The tests were carried out on five materials, 
mild steel (0-46 per cent. carbon), cast-iron, bronze. 
aluminium and Electron. The records published 
were all obtained with one cutter, having 11 teeth 
and 25 deg. spiral angle, so that they cannot be 
regarded as representing the results most appro- 
priate to these materials, but rather the behaviour 
of the machine and cutter under the different 
conditions of speed, cut and feed which were thus 
rendered possible. The range of operation covered 
varies from cuts 2-1 mm., 4-3 mm. and 13-2 mm. 
deep at cutting speeds of 33-4 ft., 68-9 ft. and 102-3 
ft. per minute with rates of feed up to 314 in. per 
minute in the case of mild steel, up to cuts of 4-0 mm. 
jand 10-6 mm. deep at cutting speeds of 198 ft.. 
| 321 ft. and 502 ft. per minute with rates of feed 
up to 78} in. per minute in the case of Electron. 
The results obtained show that the longitudinal 
|component of the cutting force increases, but at 4 
| falling rate, with the feed per minute and with the 
'depth of cut, while it decreases approximately 
| proportionally as the cutting speed increases, the 
| specific cutting force being thus independent of the 
| cutting speed. The axial component follows the 
same general rules, but is not in the simple trigono- 
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metrical relation to the longitudinal component 
which is deduced from the spiral angle of the cutter. 
The diagrams for the vertical component, which are 
entirely new, are of especial interest. Throughout, 
the values for this force are comparatively small, 
but the unique feature is that with ductile materials 
and heavy cuts (and even in the case of bronze with 
a cut 2 mm. deep) it first increases as the feed is 
increased, but then reaches a maximum, after which 
it falls away and may become negative. Thus for 
bronze, with a depth of cut of 7-1 mm. and feed at 
the rate of 31} in. per minute, the force tending to 
lift the working table is about 600 kg. when the 
cutting speed is 33-4 ft. per minute, although it is 
reduced to about 250 kg. with a cutting speed of 
102-3 ft. per minute. The reduction, and possible 
reversal, of the vertical force keeping the table on 
the guides is obviously of importance in considering 
the production and avoidance of chatter. Besides 
the factors referred to above, the rake and cutting 
angles of the teeth and also the spiral angle exert 
an influence on the value and direction of the 
cutting force, and consequently on the value of the 
vertical component. 

The examination of the actual curves from tests 
show, apart from more or less regular fluctuations, 
both chatter and resonance ; in the latter the period 
of the changes in the force coincides with that of 
some part of the machine and the amplitude becomes 
large. It is noteworthy that these conditions do not 
necessarily occur in all the three components of the 
cutting force at the same time. Comparison of 
the curves shows that vibration is especially liable 
to arise with heavy cuts and high rates of feed on 
ductile materials. In a number of the diagrams the 
chatter appeared after the feed was cut out, as the 
table slowed down. In the cases where resonance 
was shown the critical period coincided with the 
frequency of the teeth or the number of revolutions. 
With a machine composed of a number of parts, 
as a milling machine, there are a number of natural 
frequencies any of which may give rise to excessive 
vibration should they happen to coincide with that 
of the variations in the cutting force, and this 
becomes increasingly important as the speed of 
revolution of the cutter is raised. A number of 
methods which can be adopted to prevent the 
development of such excessive vibration, such as 
altering the method of holding the work, altering 
the cutter and details in the design of the machine, 
are discussed by Dr. Eisele. Thus the friction of 
a bush may prove of value in damping out vibration, 
although it involves a somewhat greater power 
consumption than that required with a ball bearing. 
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British STANDARDS INSTITUTION. 


THe Annual General Meeting of the British 
Standards Institution, which was held on Thursday, 
June 9, was the first formal gathering of that body 
to take place under its new name, and we are glad 
to learn that this change has had no deleterious 
effect upon its fortunes. In fact, considering the con- 
dition of the industry, the Institution is in a highly 
prosperous condition, and it would seem that the 
theory that in periods of depression the first items of 
expenditure to come under the axe are subscriptions 
in support of standardisation and research may 
prove fallacious. It was reported that Government 
support, both financial and by way of reference 
to the Institution’s work, was being continued, 
while as regards private firms and individuals, 
though reductions in subscriptions had had to be 
recorded, these had been more than set off by 
an increase of 23 per cent. in the membership. 
This increase has been due in some degree to a 
widening of scope, but has also been brought about, 
to a considerable extent, it is satisfactory to note, 
by a growing recognition of the value of the work 
that is being done to trade and commerce. As 
an example of the first form of activity one may 
instance the operations of the chemical division, 
which came into full operation during the year 
under review. This division conducted a complete 
examination of the specifications prepared by the 
various chemical interests, besides setting up a 


THE 


Dr. F. E. Armstrong, in making a report on this 
work, said the brief contact of the chemical industry 
with the British Standards Institution had led to 
the realisation that this was one of the wisest steps 
that had been taken, and this view will probably be 
supported by other branches of industry, even 
though connection may have been longer and we 
know to what familiarity sometimes leads. The 
Director, Mr. C. le Maistre, was able to report that 
as the result of his tour of the Dominions closer 
co-operation would be possible in future with the 
Standards Association of Australia and that central 
organisations, with which, it was hoped, similar 
contact would be established, were to be set up in 
New Zealand and Canada, in the latter country 
as a result of the re-organisation of the Canadian 
{ngineering Standards Association. 


Overseas Group SELLING. 


In order to sell his goods in a foreign market 
on a scale which is commensurate with that market’s 
possibilities an individual manufacturer must 
generally expend a sum which at best will be largely 
unproductive to begin with and at worst may result 
in a loss on the whole venture. To overcome this 
disadvantage it has been customary in the past to 
appoint agents to attend to the sale of particular 
goods in foreign markets, but these agents fre- 
quently have attempted to handle too many busi- 
nesses of contrasting natures, with the result that 
it has been a physical impossibility for them to 
give each the attention it requires, and they have 
consequently concentrated on the lines which for 
one reason or another would pay them best. It has 
therefore been suggested, and the proposal has 
already received our hearty support, that manu- 
facturers, who cannot individually afford to main- 
tain full-time representatives abroad, should group 
themselves together to form agencies and not only 
share expenses, but receive an interest in the sales 
of the other members. The advantages of this 
arrangement are described in detail in a pamphlet, 
which has just been issued by the British Export 
Society, 21, Tothill-street, London, 8.W.1, and 
is well worth the study by those who in these difficult 
times find it far from easy to maintain, still less to 
expand, their export trade. In this, the questions 
that must be considered preliminary to the formation 
of such a group are discussed, and the points that 
have to be settled by individual members are also 
set out. The Society is itself prepared to assist in 
the promotion of suitable selling groups, and in 
so doing will not confine its activities in this direc- 
tion to its own members. In fact, in the general 
interests of British export trade, it voluntarily offers 
to bring firms into touch with others producing or 
handling non-competitive British products. We 
hope that full advantage will be taken of this 
generous offer. 


JUBILEE OF THE FERRANTI COMPANY. 


The firm of Ferranti, Thompson and Ince, which 
was the forerunner of the well-known concern of 
Messrs. Ferranti, Limited, was established in 
Charterhouse-square, London, on September 15, 
1882, to construct the engines, alternators, trans- 
formers, cables and other equipment, which were 
necessary to enable its senior partner to carry out 
his historic Deptford experiment. It is therefore 
about to be in the happy position of celebrating its 
jubilee, and as part of these celebrations an exhibi- 
tion of the equipment made by Ferranti’s at their 
present factory at Hollinwood, Lancashire, was 
opened at Bush House, London, on Monday, 
June 20, and will remain open until Saturday, July 2. 
This will enable all those who are interested in the 
several branches of electrical manufacture, with 
which the firm is now identified, to appreciate the 
high quality of the products that are being turned 
out. In the fifty years of its existence certain 
important changes have, however, taken place. 
Neither prime movers or alternators are now 
manufactured and the production of cables has 
also long since been dropped. Meters, on the other 
hand, continue, as they have always been, to be 
a staple line and not the least interesting feature of 
the exhibition is that it enables a comparison to be 





number of committees to co-ordinate those specifica- 
tions with a view to their issue as standard documents, 


made between some very early examples of Ferranti 


of service, and the latest ordinary and prepayment 
types, as well as with those of the summation 
pattern, a number of which will soon be playing 
an important part in the commercial operation of the 
grid. Several of these instruments are actually 
being tested under working conditions and show 
extreme accuracy under very varying loads. In 
this section there is also an exhibit of machines 
which have been designed by the firm for hardening 
and burnishing the pivots used in the meters. 
Another type of equipment, which Ferranti’s have 
produced from the very earliest days, is the trans- 
former. These, as we described in a recent article, 
are now being made for outputs up to 80,000 kv.-a. 
and though the size of these units obviously pre- 
cludes their exhibition on this occasion, a 132 kv. 
oil-filled condenser bushing is shown, together with 
an on-load tap-changing switch, a mercury switch 
pressure regulator and a surge absorber. Among 
the indicating instruments, attention may be called 
to those with 2}-in. dials, which should be specially 
suitable for use where space is limited, and to a very 
compact multi-range direct-current test set, which 
only weighs 1 lb. 14 oz. Examples of electric 
water heaters and fires, as well as radio receiving 
sets and mains operated clocks, are also on view 
and form an excellent illustration of the way in 
which the firm is getting into more direct touch 
with the consumer of electric current. 


AMERICAN STANDARD TESTING SIEVES. 


On page 659 of our 13lst volume (1931) we 
published a contribution by Mr. P. E. Masters, 
A.M. Inst.C.E., on the subject of fine testing sieves, 
in the course of which certain criticisms were made 
of the standard sieve tables of the United States 
Bureau of Standards. These criticisms were dealt 
with in subsequent correspondence, but in our 
view the main point raised that the table included 
certain inconsistencies was not satisfactorily dis- 
posed of. It is of interest to note, therefore, from 
a communication received from the American 
Standards Association, that work on the establish- 
ment of national standard specifications on sieves 
for testing purposes is now being carried on by a 
technical committee recently organised under the 
auspices of the Association, and that the National 
Bureau of Standards and the American Society for 
Testing Materials are jointly directing the work. 
This, it is stated, is based upon practically identical 
standards previously issued separately by the 
Bureau of Standards and the American Society for 
Testing Materials, which it is admitted have not 
been as widely used in some industries as is desirabie. 
It is anticipated, however, that the establishment 
of a unified American standard will lead to its 
acceptance throughout the country, and the com- 
munication above referred to states that the tech- 
nical committee is co-operating with a committee 
of the International Federation of Standardising 
Associations in an effort to secure greater uni- 
formity in the various national standards for test- 
ing sieves. The scope of the committee is the 
preparation of ‘‘ Specifications for sieves (or screens) 
for testing purposes including nominal dimensions, 
tolerances, designation, and methods of verification ; 
also methods for reporting results of sieving.” Five 
sub-committees will deal respectively with coarse 
sieves, fine sieves, sieves for pigments, the repre- 
sentation of data, and calibration. Wide interest 
is being taken in the work in the United States, and 
the report will also be awaited with interest in this 
country. 








BRITISH STANDARD SPECIFICATION FOR ELEcTRIC 
Cooker Units.—Specification No. 438—-1932, issued by 
the British Standards Institution, covers cooker control 
units for use in two-wire circuits of not more than 
250 volts declared pressure. The units are intended 
for the control of domestic electric cookers and consist 
of a switch for controlling the current to the cooker, 
together with an auxiliary circuit by means of which a 
smoothing iron, kettle, or other appliance, may be used 
simultaneously or independently of the cooker. The 
aim of the specification is to define the minimum require- 
ments as regards the components and general arrange- 
ments of the control unit, without unduly restricting 
the manufacturer in the development of new designs. 
The specification has been drawn up in such a way as to 
keep down the price of the article as far as possible, 
consistent with safety and mechanical robustness. 
Copies of the specification can be obtained from the 
Publications Department of the Institution, 28, Victoria- 





meters, which have only recently been taken out 





street, London, 8,W,1, price 28, 2d. post free. 
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INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue thirty-seventh Annual Convention of the 
Incorporated Municipal Electrical Association was 
held at Cardiff from June 15 to 18, under the presi- 
dency of Mr. C. G. Morley New, the City Electrical 
Engineer. On Thursday, June 16, a meeting was 
held in the Assembly Room, City Hall, when a civic 
welcome was extended to the association by the 
Lord Mayor of Cardiff (Alderman C. W. Melhuish), 
after which Mr. Morley New delivered his presi- 
dential address. 


RATIONALISATION IN THE SuppLy INDUSTRY. 


Since 1896, Mr. Morley New said, when Mr. 
Arthur Wright, the first president, had addressed 
the association, the capital invested in municipal 
electrical undertakings had increased from 4,000,000. 
to 200,291,2501. in 1930, or 61-2 per cent. of the 
total—the remainder, 126,778,903/., being invested 
in privately owned supply concerns. Between 1926 
and 1930, the average yearly expenditure of the 
municipal undertakings had been 15,271,399/., and 
of the company undertakings 12,236,562/. Since 
the war, considerable economies had been effected : 
directly by the supersession of old plant by larger and 
more efficient units, and by better fuel utilisation, 
and indirectly by increased outputs and improved 
load factors. This was shown by the fact that, 
while in 1921-22, 2,189 kw.-hours were sold per 
1001. of capital expenditure, by 1929-30 this figure 
had increased to 2,649. The figure for local autho- 
rity undertakings alone in the latter year was 
2,715. During the same period the number of men 
employed had risen from 36,359 to 61,620, 
and the amount of electricity sold per man from 
103,471 to 140,636 kw.-hours. Under the heading of 
generation alone, however, the increase was from 
230,380 kw.-hours to 462,360 kw.-hours per man. The 
average fuel consumption per kilowatt-hour generated 
had decreased from 3-4 lb. to 1-97 Ib., a reduction of 
42 per cent., though the output had increased by 
142-7 per cent. This saving in fuel consumption 
represented 4,822,2071., which, capitalised at 8} 
per cent., gave 56,731,847/., against a capital 
expenditure of 92,226,055/. on plant and machinery. 
It would therefore be seen that the annual charges 
on a large proportion of recent plant extensions were 
being met out of savings. In fact, at Cardiff during 
this period the total capital charges were a few 
thousand pounds less than the savings. This was 
rationalisation of a type that had much to 
commend it. 

If there was one thing, continued the President, 
which was exercising the minds of members of the 
association more than another, it was the effect of the 
co-ordination of generation on the future of their 
undertakings. The capital charges on the grid might 
be over 3,000,000/, per annum. The net revenues of 
the Board to meet these expenses would be derived, 
in the case of sales to selected stations, from the 
difference between the cost of production at such 
stations and the costs which might have been 
incurred had the station been independently operated 
up to the limit of a “ proper proportion” of the 
Board’s expenses. It would also be derived from 
sales to unselected stations in augmentation of local 
generation, to undertakings whose stations had been 
‘closed, and to private consumers for power purposes 
in districts which did not form part of the area of 
an authorised undertaker. The selected stations 
would continue for some time to be the main source 
of the income of the Board, and the difference in 
cost to provide the net revenue might be expected 
to come about in those stations which had been 
extended far beyond the requirements of their 
owners and in those stations which, though not ex- 
tended, were being operated at a higher load factor ; 
in other words, in those stations which would gene- 
rally be exporting. There was still room for lower 
operating costs, though not nearly the margin 
there was when the 1926 Act came into force. 
Neither was there such a margin between operating 
costs at medium-size unselected stations and total 
costs at selected stations as to make it easy to close 
down the former at an early date. 

Frequency standardisation, together with a 


measure of standardisation of distribution, must 
be of immense benefit to consumers, and would 








ultimately justify its cost. If those who had 
effected similar work out of their own resources had 
a grievance, it was against the undertakings which 
had non-standard plant. This plant, however, 
fortunately, only formed 20 per cent. of the total. 
Local authorities would have to meet the major 
portion of the cost, though only 15 per cent. of their 
plant was non-standard (or a little over 2 per cent. 
if two large undertakings were excluded), while the 
companies had nearly 40 per cent. The charges 
for frequency standardisation and for the grid 
itself would mean an increase in the fixed charges 
of the supply industry of 4,000,000/. per annum. 
It was therefore necessary to increase output, and 
especially to develop the domestic load. Medium 
and small-sized undertakings should be in a much 
better position in future to deal with really large 
loads, as they would not have to worry about the 
financial risk of putting down generating plant, 
although they would have to reconcile the bulk- 
supply tariff with one acceptable to the prospective 
consumer. 

Now a scheme of co-ordinated generation was in 
operation there were unmistakable signs of interest 
in distribution. Economical generation at certain 
stations should result in a levelling up of cost of 
supplies at distributing centres. There was no 
need, however, to set up distributing authorities 
with large areas. The great necessity was for 
increased output, which could only be achieved by 
rousing backward undertakings to a sense of their 
responsibility to the public. 


DEVELOPMENT OF SMALL ELECTRICITY 


UNDERTAKINGS. 


THE 


On the conclusion of the presidential address 
a paper on “ The Organisation and Development of 
Small Electricity Undertakings,” was read by 
Mr. F. Newey. Defining a small undertaking as 
one with less than 5,000 consumers, he said that the 
Electricity Committee appointed by a local authority 
owning such an undertaking should consist of not 
more than twelve members, each chosen with special 
regard to the work involved. They should give ample 
time to the consideration of the various proposals 
brought forward and should acquire some knowledge 
of the success and failure of other undertakings. 
A small sub-committee to assist the manager to 
deal expeditiously with current matters, and 
especially with expenditure, was an advantage. 
The manager must have considerable engineering 
knowledge and sufficient experience to guide the 
Committee on all technical problems ; at the same 
time commercial ability was essential. He was 
the most suitable man to advise the Committee 
on future developments, and to call in an outside 
engineer for extensions increased the cost and 
created a lack of interest in the man who had to 
operate the scheme. The staff of a small under- 
taking could readily be divided into four sections 
dealing with supplies up to the feeder terminals, 
distribution, installation and commercial matters, 
respectively. 

The successful development of the undertaking 
depended on attractive tariffs, an enthusiastic 
staff, and show rooms. The first, if commercially 
sound, would bring in adequate business, but care 
should be taken to make them equitable to all 
consumers and low enough to render heating and 
cooking an economic proposition. The staff should 
be given facilities to test apparatus in their own 
homes and a definite objective, as regards number 
of apparatus hired and premises wired, should be 
laid down for attainment each year. An increase 
of 10 per cent. to 15 per cent. in the electricity sold, 
together with 100 extra cookers and 500 new 
consumers, should easily be obtained each year by 
the majority of small undertakings. New con- 
sumers should be attracted by advertising of 
various kinds, by lectures, by canvassing and by 
encouraging visits to the generating and sub-stations 
and showrooms. Obtaining power consumers was 
a matter which required the personal attention 
of the manager. A scheme whereby the cost of 
an installation could be spread over an extended 
period was necessary to meet the needs of the 
small householder. 

The question of taking the whole of the supply in 
bulk when generating plant was available required 





careful consideration, as considerable financial 
advantages were often to be obtained by using 
this plant in such a way that all the energy pur- 
chased was taken at a high load factor. As regards 
finance, apparatus, assisted wiring and meters, 
should, asfar as possible, be purchased out of revenue, 
and the profits of the undertaking should be kept 
low by reducing the price of current, and thus giving 
@ maximum of benefit to the consumers and the 
department. A large profit meant additional 
income tax. The amount which might be paid 
in relief of rates was limited to 14 per cent. per 
annum of the outstanding debt after a reserve fund 
equal to a minimum of 5 per cent. of the total 
capital expenditure had been incurred. Quite 
a considerable sum in addition to this contribu- 
tion could, however, be obtained by set off against 
income tax payments. Assuming an outstanding 
debt of 100,000/., then, with a reserve in accord- 
ance with statutory requirements, the legal limit 
for direct rate aid was 1,500/. Income tax on 
this sum might be used as set off against tax 
deductions on the general accounts of the council, 
giving 375]. at present to help the general rate- 
payers at the expense of the electricity consumers. 
The former class were also benefitted by the amount 
directly paid by the undertaking in rates. 

The discussion was opened by Mr. T. Hall, who 
said that at Burton-on-Trent considerable progress 
had been made with assisted wiring, the weekly 
charge being ld. per point installed, in addition to 
2d. per unit consumed. The system was working 
very satisfactorily, a revenue of between 6001. and 
7001. per week being received. In order to maintain 
this revenue, a service department had been estab- 
lished. The inspectors had visited 542 consumers 
during the last week and had found 101 causes of 
complaint. Of these, 73 related to incomplete 
installations, such as rooms without lamps. These 
lamps were being replaced free of charge. The 
domestic load had also been successfully stimulated 
by the inspector taking round such apparatus as 
kettles, irons and fires with him. 

Councillor T. W. Smith said that at Long Eaton 
there were 4,600 consumers, 1,750 of whom were 
using hire-purchase installations. Over 70 per cent. 
of the domestic premises were connected, and they 
hoped soon to obtain the remainder. Their output 
had increased by 130 per cent. during the past five 
years. 

Mr. M. S. Mason considered that the author had 
not sufficiently stressed the differences between 
large and small towns. The latter did not always 
receive the assistance from kindred associations, that 
they might. For instance, the scheme of the Elec- 
tric Lamp Manufacturers Association for supplying 
lamps at a cheap rate did not help them, and they 
were also deterred by the British Electrical and 
Allied Manufacturers’ Association rules from em- 
barking on exhibitions. The Electrical Develop- 
ment Association should pay more attention to 
definitely local campaigns. 

Mr. A. W. Blake thought that a sub-committee 
of one, the chairman of the main committee, would 
be of more assistance to the engineer than the larger 
body suggested by Mr. Newey. A member of 
the showroom staff, who would act as agent for the 
treasurers’ department, would be better than having 
a whole time representative from the latter. Mr. 
W. A. Walker expressed approval of the increasing 
tendency to restrict installation work to registered 
contractors. 

Mr. Price F. White said that members of the 
committee should use electricity in their own homes, 
and generally qualify themselves for their work. 
As gas departments were bound to disappear, nothing 
should be spent on them beyond what was required 
to keep them going for the period necessary to enable 
the capital invested to be repaid. It would materi- 
ally help unemployment if really large mains were 
laid at the present time, when material was cheap, 
but a longer loan period should be allowed, and the 
sinking fund should be suspended. A longer period 
than five to seven years should also be allowed for 
capital spent on changing over plant on consumers 
premises, as this would allow this work to be 

ied up. 

Mr. C. 7 Wood agreed that larger cables should be 
laid. No distributor with a cross section less than 
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0-02 sq. in. should be put in. Four-core services 
to houses were unnecessary, as house could be 
balanced against house. Alderman Chatfield said 
that though rate relief might be expedient in the 
present conditions it should not be adopted as a 
policy. 

In reply, Mr. Newey pointed out that a 0-01 
sq. in. service was capable of carrying a continuous 
load of 6-8 kw. This was sufficient for a four- 
roomed cottage. 


Pusiic LIGHTING PROBLEMS. 


In the afternoon, a paper on “ Public Lighting by 
Electricity ’’ was presented by Messrs. J. N. Waite 
and W. J. Jones, who said that they proposed to 
show that effective lighting by electricity was an 
economic proposition, provided the energy was 
supplied at a reasonable price. The energy con- 
sumed for this purpose had increased from 49-5 
million kw.-hours in 1922 to 144 million kw.-hours 
in 1930, while the revenue had grown from 597,5001. 
to 967,7001., in spite of the fact that the average 
price charged had fallen by 45 per cent. Street 
lighting was a desirable load, because it was a 
magnificent development agency, and had a load 
factor approaching 50 per cent. The overhead 
charges were a minimum, and the revenue was easy 
to collect, meters being unnecessary. Where a 
change was made from gas to electricity it was pre- 
ferable to offer a substantially increased amount of 
light at a similar or little higher cost, as the public 
quickly responded to the improvement, and elec- 
tricity gained prestige. Public lighting in towns 
could be undertaken remuneratively at a price of 
0-75d. per kw.-hour for an all night load, and when 
high wattage lamps were used an even lower charge 
was possible. On the other hand, the price might 
have to be increased in rural areas. It was advisable 
to quote public lighting authorities an inclusive 
charge per post per annum, according to the size of 
the lamp and the number of operating hours. The 
aggregate cost of running a lamp all night was 
very little more than from dusk to midnight, and 
this point should be suitably stressed in the quota- 
tions. An increase in the size of the light source 
was not followed by a proportional increase in cost. 
Adequate lighting in urban areas could not be given 
with less than 100 watts per post. 

The statement that electric street lighting was 
only possible when it had influence behind it, by 
virtue of the municipal ownership of electricity 
supply, could be counteracted by referring to 
installations where the conversion from gas to 
electricity had provided 60 per cent. more light 
and saved practically 10s. per post per annum in 
running costs, a sum sufficient to amortise the 
capital expended within eight years. Indeed, when 
all the revelant facts were considered it would be 
found that in the majority of cases gas lighting, 
allowing for the amount of light obtained and the 
cost of maintenance, was more expensive than a 
similar electrical installation. This was due almost 
entirely to cost of maintenance, as though gas 
street lighting could be kept at a high standard, 
this was only possible at very great expense. For 
instance, accumulation of dust on the burner 
nipples caused a reduction of light, and the efficiency 
was much impaired by fluctuations in the gas 
pressure, calorific value, humidity, and atmospheric 
pressure. Although for a given percentage variation 
of the pressure the gas mantle was less sensitive 
than an electric lamp, gas pressures might vary by 
over 100 per cent., and thus completely offset this 
advantage. 

The fact that capital expenditure was involved in 
effecting conversion from gas to electricity neces- 
sarily complicated the problem. But so great were 
the economic advantages of electric public lighting 
that, in the majority of instances, this capital expen- 
diture spread over ten to twenty years could be con- 
sidered as an investment which paid handsomely, 
not only in permitting immediate improvements in 
public lighting, but in paving the way for more 
economic operation in the future. 

The discussion was opened by Mr. P. J. Robinson, 


who disagreed with the authors that the effect | 


produced on the vision of the majority of the 
citizens was the criterion of what constituted good 
lighting. Public opinion was not sufficiently in- 


structed to allow it to be set up as an arbiter of 
street lighting. The one and only test was visi- 
bility, other factors being merely useful as tools for 
the engineer. Up till the present, no proper method 
of measuring visibility which did not depend too 
much on the observer had been devised. To over- 
come this disadvantage they had made various ex- 
periments at Liverpool, the most promising of which 
involved the use of a blackboard about 10 ft. 6 in. 
by 4 ft. 6 in. This had a slot cut in the middle, 
behind which a pendulum, marked with figures, was 
allowed to swing with a constant amplitude. The 
farther down the pendulum the faster the figures 
moved, and as the ability to read them did not vary 
much with the observer, the method had been used 
fairly successfully to compare intensities in different 
streets. The maximum intensity in well-lighted 
streets was not very much greater than in those 
which were poorly lighted, but the minimum was 
considerably higher in the former. The ratio of 
maximum to minimum intensity was therefore a 
measure of uniformity and economy, and the nearer 
it approached to unity the better. On the Thames 
Embankment the ratio was 9-94, but it could have 
been reduced to 5-5 by using diagonal-span wires 
and staggering the lamps over the roadway. The 
cost also would have been less. This system, using 
the tramway standards, had been employed in Liver- 
pool for some time. With regard to the charge for 
current, this must depend on the generation and 
distribution costs and could not be less than 1-1d., 
since street lighting was a peak load and possessed 
no diversity. It was not economical to continue 
full lighting in the main streets after midnight, as 
a reduction increased the life of the lamps and saved 
current. In order to avoid accidents due to excessive 
contrast, it was advisable to “taper off” the lighting 
at the entrances to side streets from main streets. 
One of the great merits of electric street lighting was 
that it was possible to use it satisfactorily with span- 
wire suspension. In Liverpool, two 60-watt lamps 
were employed on each standard, one of which was 
switched off by clockwork when not required. The 
other was controlled by the Radio-visor system, 
and was switched on if it became dark in the day- 
time or if the other lamp failed. The use of rein- 
forced-concrete posts was to be recommended, as 
their first cost was less than that of steel and they 
required no maintenance. All the new posts in 
Liverpool were to be of this material. 

Alderman W. Walker thought that the country’s 
consumption for street lighting might exceed the 
300,000,000 kw.-h. mentioned by the authors within 
a few years. In future, luminous tubes might 
replace existing forms of lamps for this purpose, 
in which case they would have to charge for light 
rather than for current. 

Mr. E. J. Jennings said that, in Birmingham, 
street lighting by electricity, where only ls. 1d. 
per 1,000 cub. ft. was being charged for gas, 
obtained a footing by putting in an inclusive charge 
for the work, plus a low price for electricity. As 
50 per cent. of the all-night street lighting load 
was during the “valley” period, a charge a 
fraction above the actual cost and the wear and 
tear of the lamps was all that was required to make 
it profitable. Tests had shown that a 300-watt 
lamp gave an intensity below the post about 22 per 
cent. greater than eight Middleton gas burners, but 
midway between the posts the intensity with elec- 
tricity was 80 per cent. higher than was obtained 
with gas. 

Mr. W. N. C. Clinch said that, in Brighton, 98 

per cent. of the streets were electrically lighted. 
A disadvantage of both electricity and gas was 
a lack of uniformity in switching on. To overcome 
this a switch wire should be incorporated in any 
new mains, so that this operation could be effected 
from a central point. He did not believe it was 
commercial to offer current for street lighting at 
0-75d. per kw.-hour. 
Mr. C. W. Sully pointed out that luminous tubes 
could not be placed on the market until their 
efficiency and manufacturing costs enabled them 
|to be of service to the industry. Research was 
now being undertaken to discover a lamp which 
would give a more uniform light throughout its 
life, and thus provide a better way of solving the 
problem of cost than reducing the price. 








A number of other speakers objected to the 
authors’ contention that current for street lighting 
could be economically supplied at 0-75d. per unit. 

In reply, Mr. J. N. Waite pointed out that at 
a 40 per cent. load factor with a charge of 4/. 10s. 
per kv.-a. and 0-5d. per kw.-h., the actual cost of 
energy was 0-75d. per kw.-h. In suggesting this 
as a proper charge, he had in mind all-night lighting. 


Forture Po.icy. 

The Annual Dinner was held in the evening under 
the presidency of Mr. C. G. Morley New. Proposing 
the toast of “The Association,” Mr. P. J. Pybus 
asked the chairmen of electricity committees what 
their policy with regard to economy and the neces- 
sity for financial stringency was to be. Primarily 
they must see that all extravagance and waste of 
both personnel and material were eliminated from 
their undertakings. At the same time nothing 
must be done to deny those undertakings the equip- 
ment which would enable them to continue their 
steady advance. While, therefore, they would not 
be justified in taking too long a view in the present 
circumstances, they would be equally blameworthy 
if they took too short a view of extensions involving 
no speculation. 

The President, in reply, said that if they carried 
out the extensions to which the Minister had no 
objection he hoped no more would be heard of 
distribution boards. 

In reply to the toast of “‘ The Guests,’’ proposed 
by Mr. G. Porter, Sir Andrew Duncan said that 
within the next few weeks it was the intention of 
the Central Electricity Board to set up a committee 
of engineers of selected stations in each area on 
which the non-selected stations would be represented, 
as well as a fully representative central committee 
of the supply industry. The grid could never be 
made a success without the co-operation of the 
supply industry. 

On Friday morning, June 17, the annual general 
meeting was held, at which Mr. G. Porter, Borough 
Electrical Engineer of Worthing, and Mr. P. J. Robin- 
son, City Electrical Engineer of Liverpool were elected 
president and vice-president, respectively, for the 
ensuing year. 

In the afternoon visits were paid to the Wye 
Valley and to the works of Messrs. Whitehead 
Iron and Steel Company, Limited, Newport, while 
on Saturday the Cardiff electricity works were 
inspected. 


LETTERS TO THE EDITOR. 


THE EFFECTS OF FROST ON 
WATER - CHARGED LEAD AND 
COPPER PIPES. 


To tHe Eprror oF ENGINEERING. 

Sm,—-May I be permitted to comment on _ the 
article “ The Effects of Frost on Water-Charged Lead 
and Copper Pipes” in your issue of June 10. As 
a record of certain carefully conducted tests it is 
invaluable, but as an indication of the behaviour of 
the metals in actual service conditions, which pre- 
sumably is its intention, it is definitely misleading. 
We are invited to conclude that when light-gauge 
copper of medium temper is used for water services 
very special precautions have to be taken, which need 
not be taken if lead is used. It will probably surprise 
the authors to learn that it is the experience of many 
plumbers in this neighbourhood that they have never 
been called in to repair a frost burst in a copper pipe, 
whereas with lead pipes it is, in the season, an everyday 
occurrence, 

The authors evidently fully understand the difference 
between their experiments and actual service condi- 
tions, but fail to draw any conclusion therefrom. In 
practice, itis necessary, in order that a burst shall occur, 
that water should be trapped between a dead-end of 
the pipe (say a stop-cock) and “a solid immovable 
plug of ice,’’ or between two such plugs of ice. Before 
we can correctly judge between the metals we must 
know how they react to this plug of ice. 

The results of the tests on medium copper pipe show 
that there is comparatively little permanent increase 
in diameter except at the actual burst. This means 
that, in the case of the }-in. 18-S.W.G. pipe, a pressure 
of probably over 5,000 lb. per square inch occurred 
in the pipe before bulging took place. Probably 
pressures much less than this are sufficient to push the 











ice plug along the pipe, and so relieve the pressure. 
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If this is so, the copper pipe will withstand successive 
freezings such as are met with in practice almost 
indefinitely. With lead, on the other hand, there is 
no question of preventing a burst, the pipe takes on a 
permanent deformation from the beginning; it is only 
a question of how many frosts it takes to do it. 

It would be useful to conduct a series of experiments 
to measure the resistance set up by a plug of ice in 
(a) a straight length of pipe, and (6) a right-angled 
bend. We could then choose a pipe of the correct 
material and gauge to withstand these pressures. 

With the authors’ plea for more care in arranging the 
runs of water pipes so as to avoid expansion to frost 
there will be general agreement, and also in the case 
of copper pipes, joints of a type which permit the 
* extrusion ’’ of the pipe are to be avoided. 

Yours faithful'y, 
F. Bucktnenam, B.Sc., A.M.Inst.C.E. 
1, Dickinson-street, 
Manchester. 
June 17, 1932. 








INTERNAL-COMBUSTION ENGINE 
NOMENCLATURE. 


To THe Eprror or ENGINEERING. 

Str,— During the last few years I have had to correct 
students for writing Diesel with a “d,” and I have 
frequently been told by them that a capital letter is 
not used in the technical periodicals or in some of the 
proceedings of the engineering institutions By all 
means, let us give credit to Dr. Rudolf Diesel for his 
pioneer work on his Rational heat motor by writing 
his name with a capital letter. In my student days 
the gas burner used in the chemical laboratory was 
known as a Bunsen burner, and now everybody refers 
to it as a bunsen, and consequently the inventor has 
been lost sight of. In some cases the replacement of 
the capital by the small letter is either excusable or 
necessary, ¢.g., boycott, bowdlerise, pasteurise, guder- 
manian, and the names of electrical units. 

There is now a tendency for the general public to 
refer to all engines running on heavy oil as “ diesels,” 
whereas the same people would look surprised if one 
asked them if they had a good “ otto” in their car. 
I realise that we live in an age when the saving of 
words is important, and “ diesel,’ by some, would be 
preferred to such a verbal construction as four-stroke 
cycle, single-acting, air-injection, internal-combustion 
engine (the German equivalent of this would look 
really dreadful). In the adoption of the word “ diesel” 
for the heavy- oil engine the work of the late H. Ackroyd 
Stuart would be forgotten. 

I am aware that a special committee of the Institu- 
tion of Mechanical Engineers spent a lot of time on this 
question of oil-engine nomenclature, and that many 
letters on this subject have appeared in the technical 
Press, so I apologise for taking up your valuable space, 
but I should be pleased to have the opinions of your 
readers on *‘d” or « D,’’ and also on the use of “ diesel” 
applied to all heavy-oil engines. 

Yours faithfully, 
J. Warp. 

Technical College, 

Huddersfield. 
June 15, 1932. 


INDUSTRIAL AND COMMUNAL 
WASTE. 
To Tuk Eprror or ENGINEERING. 

Sir,—Your interesting editorial of June 10, which 
refers to my paper on “Communal Waste,” misses 
what seems to me to be one of the main points in 
my analysis of our economic discomforts. 

This is that the co-ordination of our present society 
is, for the mass of our people, mainly effected by 
keeping them in the highest state of impoverishment 
that it is possible by skill and subterfuge to maintain. 
By not permitting them to achieve economic freedom 
during their working lives, we secure their anxious 
and ready compliance in the schemes put forward 
by those who control credit power, even though these 
schemes may involve immense waste of communal 
effort. Such wasteful schemes are those which cause 
us to attempt to ration:lise industries which are 
already capable of producing satisfactory goods; 
which cause us to produce war material (our own 
country is at present the greatest producer of war 
material in the world); which cause us to export 
our goods abroad under conditions that can never 
bring us back an equivalent return in goods (Sir Robert 
Horne’s estimate of our loss on foreign investment is 
3,000,000,000/.—more than the present value of all our 
foreign holdings); which cause us to subsidise futile 
industries, such as the beet-sugar industry, which can 
never expect to produce sugar in this country at even 
double the present cost from outside. 

The fact that in order to co-ordinate the activities 
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not all as futile as those instanced above), we have 
largely to eliminate economic freedom—to keep wages 
and salaries at their lowest possible level and to make 
secure saving and inheritance difficult—means that 
the immense potential productivity created by the 
labours of engineers and scientists (working mainly 
to enhance the bank credits of industrialists) cannot 
be made use of except in so far as it is found possible 
to devise and institute new Communal Wastes. 

Just as in certain forms of illumination we have 
to expend 10 units of energy in order to obtain less 
than | unit of luminous radiation, so under our existing 
social organisation we are forced to produce approxi- 
mately ten times more goods and services than those 
which we are actually allowed to enjoy. My analysis 
shows that these excess goods and services are not 
diverted to the idle rich—the proportion that the idle 
rich absorb is infinitesimal—but are simply wasted 
as deliberately as if they were burnt, as wheat, rubber 
and coffee are now burnt by those whose job it is to 
attempt to run the existing system. 

Our social problem is, therefore, to devise means 
of co-ordinating our society which will enable these 
Communal Wastes to be reduced—they can probably 
never be completely eliminated. Such a solution 
might be to encourage a more widely diffused sense of 
social duty. 

The economic problem is a relatively simple one, 
once the problem of social co-ordination without 
impoverishment is solved. It would be immensely 
reduced if the State were permitted to print paper 
money and to issue it through suitable channels to all 
those who would spend it in socially valuable goods 
and services—in improving their homes, their standards 
of life and the cultured enjoyment of their leisure. 
Such State creation of money need cause no inflation 
of money values, as the distributed money would bring 
into existence an equivalent amount of goods and 
services. It would, of course, produce many changes. 
Interest, for instance, would largely be eliminated 
when money could be had for the asking for socially 
valuable purposes; the banks would be forced to 
limit their activities to such reasonable functions as 
recording and cancelling the indebtedness between 
citizens, and so on. 

Your editorial suggests that mankind is not ready 
for such a society as I have outlined in my “ Time 
Journey of Dr. Barton.” Societies in which there is 
ample endowed leisure and great personal dignity 
and proficiency, already exist among the so-called 
savage tribes of Africa and in parts of Java. It was 
observations made during a trip to Swaziland in 1911 
that first caused me to realise the immense Communal 
Wastes that must exist in our society, and the very 
high efficiency (considering their knowledge and re- 
sources) of the slowly evolved native ways of living). 
Your editorial suggests that because I admit an 
increase in the standard of life of our people during 
the last century, I am satisfied with that increase. 
Actually, I only state the estimated rate of increase in 
order to condemn it as ridiculously low. 

Yours faithfully, 
Joun L. Hopeson. 
Eggington House, 
near Leighton Buzzard, Bedfordshire. 
June 15, 1932. 


MACHINERY FOR LAND 
CULTIVATION. 
To THe Eprror or ENGINEERING. 
Str,—In reply to the letter in the Encryeertne of 
June 10, 1932, advocating internal-combustion culti- 
vators for small areas, we are at present manufacturing 
a cultivator of this description. This particular 
machine is capable of digging to a depth of 10 in. 
and a width of 16 in.; the total land cultivated in a 
day (eight hours), is three-quarters of an acre. Further- 
more, the aforesaid machine can be used for fruit- 
spraying, wood sawing, hoeing and breaking, &c. 
Yours faithfully, 
C. G. L. Enerneerrne Company, 
per B. E. 
Rear of High-street, 
Swanley Junction, Kent. 
June 17, 1932. 








INTERNATIONAL EXHIBITION OF INVENTIONS.—The 
eighth International Exhibition of Inventions will open 
at the Central Hall, Westminster, London, 8.W.1, on 
October 5 next. Further information may be obtained 
from the general secretary of the Institute of Patentees, 
39, Victoria-street, London, 8.W.1. 


Lioyp’s ReeisTer or SHrpprinc.—At a special meeting 


of the General Committee of Lloyd’s Register of Shipping, 
held on June 16, Sir 8. George Higgins, C.B.E., was 
re-elected Chairman for the ensuing year, Mr. A. L. 
Sturgé, deputy-Chairman and treasurer, and Mr. J. 
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THE INSTITUTION OF AUTOMOBILE 
ENGINEERS. 


Tue Institution of Automobile Engineers held its 
Summer Visit on June 8 to 10, the function taking the 
form of a trip up the River Thames to Oxford. The 
first stage of the trip on Wednesday, June 8, was to 
Henley, and included a visit to Windsor Castle. On 
the following day the party reached Shillingford, some 
members visiting Messrs. Huntley and Palmers’ Biscuit 
Works at Reading, and others the launch works of 
Messrs. J. I. Thornycroft and Company, Limited, at the 
same town. Oxford was reached on Friday, June 10. At 
Oxford the works of Messrs. Morris Motors, Limited, 
Cowley, and Messrs. Pressed Steel Company of Great 
Britain, Limited, Cowley, were inspected, and the day 
was concluded by a dinner. In welcoming the members 
of the Institution, Sir William Morris took an optimistic 
view of the future of the automobile industry when the 
recently-imposed tariffs had had time to make their 
effect felt. 

At the dinner, of which Sir William Morris was 
the host, after the toast to “H.M. The King,” 
had been proposed by the President of the Insti- 
tution, Mr. W. A. Tookey, three short addresses 
were given by representatives of the City of Oxford, 
the University of Oxford, and the motor industry. 
The first was due to His Worship the Mayor, 
Alderman F. W. A. Bennett, and was read by 
the Deputy Mayor, Alderman Dr. W. S. Stobie. 
After an historic review of the civic life of Oxford, 
Alderman Stobie expressed the opinion that it was 
beneficial to both the teacher and the business man 
that academic and industrial life should be in closer 
touch. Sir Michael Sadler, Master of University 
College, in giving an account of the history and con- 
stitution of the University, pointed out that the 
University provided centralised instruction, while the 
Colleges maintained the great tradition of Oxford in 
the tutorial instruction of individual members by 
experienced teachers. Among the growing depart- 
ments in the University was that valuable one of engi- 
neering science. The changes in the means of commu- 
nication had considerably influenced the growth and 
influence of the University in the last 150 years. The 
last address was given by Mr. E. H.O. Blake, of Messrs. 
Morris Motors, Limited. The workers of Oxford had, 
he said, proved equal to those of the Midlands, which 
had long enjoyed a reputation for motor manufacture. 
Some 4,000 persons were employed at Cowley, and for 
many years approximately one-third of the total 
number of cars produced in Great Britain had come 
from the City of Oxford. The large number of workers 
employed had improved the scope of other local indus- 
tries, and all in the industrial side of the City were as 
attached to it as those who had an earlier claim. 

We are indebted to the Editor of the Oxford Times 
for material enabling us to give the above account 
of the dinner. The party spent the morning of Satur- 
day, June 11, in visiting some of the Colleges, and an 
enjoyable visit concluded with luncheon in the hall of 
University College. 











NON-FERROUS METALS RESEARCH. 


THE year 1931 will go down as a memorable one in 
the annals of the British Non-Ferrous Metals Research 
Association, as it witnessed the transference of the 
headquarters and laboratories of the Association from 
Birmingham to London. The official opening of the 
Association’s new premises at Regnart Buildings, 
Euston-street, London, N.W.1, by Lord Rutherford, 
O.M., F.R.S., took place in June of last year, by which 
time the removal had been practically completed. It 
is stated in the twelfth annual report of the Association 
(covering the year ending December 31, 1931), which 
was presented at the annual meeting held at the Savoy 
Hotel, London, on June 7, that the effect of centralisa- 
tion has far surpassed expectations, and represents a 
great step forward in the potential service of the 
Association to its members. This is very satisfactory, 
especially when it is remembered that the statement 
was made after only six months’ occupation of the 
new premises. Furthermore, the financial position 
of the Association is distinctly encouraging. Despite 
the prevailing industrial depression, it has received, 
in subscriptions from its members during 1931, a 
larger sum than in any previous year. It has again 
succeeded in earning the maximum possible grant of 
8,000/. from the Department of Scientific and Indus- 
trial Research, and this, with the subscriptions of 
members and other special contributions, brings the 
total income for the year to 25,132/. A word of 
caution is added, however, namely, that the full effect 
of the economic depression has not yet been felt and 
that there should be no slackening of effort if this 
achievement is to be maintained in 1932. 

The extra-mural researches conducted under the 
egis of the Association at the National Physical 








of our society as at present constituted (and they are 


Howard Glover, Chairman of the Sub-Committee of 
Classification. 





Laboratory, the Research Department, Woolwich, and 
the University of Birmingham, have been actively 
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continued. With the provision of adequate labora- 

tories and testing rooms at headquarters, however, a 

considerable amount of research is now in progress at 

Regnart Buildings. The total research staff engaged 

on the Association’s work is about 35, of whom 16 

are now employed at headquarters. There were in 

progress 23 individual experimental main researches 

during 1931. Some of these, such as that dealing with | 
the effect of impurities, up to 1 per cent., on the | 
properties of copper, in hand at the National Physical 
Laboratory, and that on the surface and internal 
soundness of brass-strip ingots, under way at the | 
Research Department, Woolwich, have now been | 
continued for some years, and valuable results of great 

practical importance are emerging which will lead to 

increased efficiency in industria] works. A number of 

new materials. have already been made available to 

industry by the Association’s researches, and among | 
these may be mentioned the elastic ‘‘ Stayput ’’ copper 
for locomotive firebox stays and plates, the new ternary 
alloys for cable sheathing and water pipes, and the 
aluminium-brass condenser-tube alloy. A new research 
has been commenced, under the direction of the 
Atmospheric Corrosion Sub-Committee, to compare the 
tarnishing and corrosion of different metals and alloys 
used for decorative and architectural purposes, when 
exposed in a brightly polished condition. Another 
new investigation constitutes, in reality, an extension 
of the research on aluminium castings, the object being 
to ascertain the possible effect of very small quantities 
of impurities in aluminium upon the soundness of the 
cast material. The research on the effect of frost on 
water pipes, put in hand at the beginning of last year, 
has received the support of the British Waterworks 
Association and other interested bodies, and has made 
definite progress. 

During the year under review, the staff of the Develop- 
ment Section of the Association has been increased 
and now totals six. As our readers are, no doubt, 
aware, the objective of this Section is to utilise every 
possible method for bringing the results of research 
more fully to the service of members. A permanent 
exhibition, to illustrate some of the practical results 
of the Association’s work, has been organised during 
the year and has been much appreciated. In addition, 
experimental work on a semi-manufacturing scale for 
the demonstration and application of the research re- 
sults obtained has been undertaken. The facilities 
now available represent a great advance on those of 
previous years, although the space and accommodation 
for such large-scale operations is naturally somewhat 
limited. The whole of the melting and casting plant 
is under the control of the Development Section, and, 
during the year, some additional apparatus has been 





provided for improving the Durville and bottom-pouring 
plants for the casting of ingots, &c. 

To sum up, the report before us is fully indicative 
of the value of the Association’s work, not only as far 
as its own members are concerned, but also from the 
point of view of assisting the general progress of the 
metal industries. It shows that tangible results of 


direct commercial application are now being secured | 
Taking into account | 


to a rapidly growing extent. 
the extensive field covered by the Association it is felt 
that the present membership of 200 is much too limited. 


An appeal is therefore made for a larger membership | 


and greater financial support, particularly from those 


who stand most to benefit by utilising the improved | |~ 
constructional materials which are resulting from the | 


research work undertaken. 








BALL AND ROLLER BEARINGS FOR 
RECIPROCATING MOTION. 


Batt and roller bearings are employed to a very wide 
extent in modern machinery for shaft journals, and 
also to resist thrust, but hitherto they have not been 
suitable for sliding or reciprocating mechanisms except 
in such elementary forms as the ball castor. Messrs. 
The Hoffmann Manufacturing Company, Limited, of 
Chelmsford, whose association with the development of 
the usual types of anti-friction bearings is too well 
known to require comment, have now, however, 
introduced a new type of bearing to fill this important 
gap. Three examples of the new bearing, which is 
known as the Sun and Planet Friction Eliminator, are 
illustrated in Figs. 1 to 4 on this page. The principle 
is the same in all three bearings, and consists in provi- 
ding a ball or roller with which the reciprocating 
surface makes contact, and which rests on a raceway 
or track, itself on ball bearings, the whole forming a 
self-contained oil-retaining unit. 

The design shown in Fig. 1 forms one of a series of | 
bearings suitable for carrying loads of from 250 lb. to 
6,000 Ib. In this case, the reciprocating surface is 
carried on the large ball shown, and may be either flat 
or provided with a suitable grooved track. As will be 
clear from the figure, the ball is mounted eccentrically 
with respect to the track, which is itself mounted on a 
ring of balls running on a fixed raceway. All the 


| Pig. 4. 


elements are contained in an oil-retaining housing with | mounted in a tubular housing containing a stiff spring, 
a removable plate or cover, the latter being provided | the top of the housing being covered by a cap with an 


with a suitable opening for positioning the contact ball. 
The bearing shown in Fig. 2 is one of the simpler forms 
of the roller type, and is designed to carry loads of 
from 1,500 lb. to 7,500 lb. In this type, the contact 
roller is eccentrically mounted above, and in contact 
with, two rotating tracks which are concentric with 
one another. 


speeds. 
elements are all enclosed in an oil-retaining casing. 
The third bearing, illustrated in Figs. 3 and 4, is 
designed to meet cases where a relatively large contact 
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surface is desirable, such as on the tables of heavy 
planing machines. It will be noticed that the ends of 
the contact roller are reduced in diameter, and that 
one reduced end rests on the outer track, while the 
shoulder at the other end of the roller rests on the 
inner track. The tracks revolve in opposite directions 
at different speeds. As a certain amount of end thrust 
arises at the shoulder of the roller, a central ball race of 
the ordinary type is provided. A special feature of this 
bearing is that the roller is free to swing round on a 
vertical axis through its centre, so that it is self- 
aligning. 

Several other types of bearing embodying the same 
principle have been evolved, of which two are of 
particular interest. The first of these consists of a 
bearing of the type shown in Fig. 1, formed integral 
with an eccentrically disposed anti-friction turntable, 
the combination constituting a castor which allows of 
multi-directional movement. The second type of 
special interest is one in which a ball-type bearing is 


These tracks revolve on two rings of | 
balls running on fixed raceways, and it will be clear | 
| that the tracks revolve in the same direction at different | 
As in the ball type illustrated in Fig. 1, the | 


opening to expose the free portion of the ball. These 
pare seater bearings can be used for a number of 
purposes, but are of particular value where heavy 
castings or forgings have to be accurately located 
before clamping in position. A number of the bearings, 
| for example, can be inserted in the lower faces of 
bolsters on presses, the top of the contact ball being 
just proud of the surface. A bolster so fitted can be 
easily moved into its correct position under the tool, 
and on tightening down, the balls are pressed into 
their housings to allow the surfaces to make contact. 
Various other applications could be quoted, such as 
turntables and conveyors, and the sliding parts of 
machine tools, but enough has been said to indicate 
the wide potentialities of the bearings. We understood 


| that the various types have been exhaustively tested 


by the makers, and that they have proved fully as 
reliable and frictionless as the ordinary types of ball 
or roller bearings. 








COMBUSTION OF COAL DUST. 


UnpovusTEDLy, one of the more important of the 
various technical problems of coal mining is the 
explosion of coal dust, and although great strides 
have been made during the past decade or so in obtain- 


| ing information on this subject, much still remains to 


be accomplished before a satisfactory degree of safety 
in underground workings can be considered to be 
assured on an economical basis, The subject may be 
approached from several angles, but obviously the 
first need, for practical purposes, was to ascertain the 
conditions in which the ignition of coal dust could take 
place. This aspect of the problem has already been 
dealt with in a paper issued by the Safety in Mines 
Research Board in 1929, to which reference has been 
made in these columns.* 

Following up this, and supplementary to it, a further 
papert has now been issued, largely explanatory of the 
| results described in the preceding paper. Whereas the 
first dealt with the first reaction that takes place in a 
coal-dust explosion, viz., ignition, the latter deals with 
the subsequent reaction, é.e., the actual combustion of 
the dust particles. 

In the prevention of coal-dust explosions the three 
methods available, in order of decreasing reliability, 
are (a) the prevention of sources of ignition; (b) the 
rendering of the dust non-inflammable; and (c) thelimit- 
ing of flame propagation. The last can only be 
employed effectively if the properties of coal dusts, as 
regards both their ignition and their combustion, are 
known. This method, which is also the least reliable 
has received some attention in France, but in this 
country the usual method is to mix incombustible 
materials with the coal dust. However, recent investiga- 
tions have shown that the inflammability of coal dusts 
varies considerably, so that a rational use of this 
method involves assessing the ease of ignition of the 
particular coal dust to be treated. In the prevention 
of propagation method, application of the principle 
involved varies, but usually includes the provision of 
zones along the mine roadways in which stone dusting 
is intensive and the use of “ barriers” (e.g., wooden 
troughs) which, actuated by the pressure waves 
preceding the explosion, project a curtain of stone 
dust into the path of the flame. The amount of dust 
provided in the barriers depends on the intensity of 
the explosion, and for a knowledge of this the properties 
of the coal dust on explosion must be understood. 

It has been supposed that coal dust during an 
explosion burns in two stages, and that when first 
exposed to the heat of a flame the dust yields inflam- 
mable gases, which, when mixed with air, burn and 
are mainly responsible for the propagation of the 
flame; further, that the volatile material distilled 
first undergoes complete combustion, and later the solid 
residue from the distillation. Other views have been 
put forward, but recent work in America has shown 





that under conditions of ‘ mild” inflammation coal 
dust certainly burns in two stages. The purpose of 
the investigations carried out by the Safety in Mines 
Research Board has been to measure the duration of 
the first phase of the combustion of coal dusts, which 
affords information as to the ease with which the 
initial ignition of the dust can spread through the 
cloud. 

In the experimental method adopted, the coal dust 
burnt in two stages. Particles of coal dust were 
allowed to fall through a heated furnace and were 
photographed, as they fell burning, on sensitised paper 
wrapped round a revolving drum. The speed of the 








* The Relative Inflammability of Coal Dusts. By A. L. 
Godbert and R. V. Wheeler. (See ENGINEERING, vol. 
cexxix, page 536 (1930).) 

t The Combustion of Coal Dust. By A. L. Godbert and 
R. V. Wheeler, Safety in Mines Research Board, Paper 
No. 73. London: H.M. Stationery Office, Adastral 
House,.W.C. 2. Price 9d. net. 
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moving paper was such that only the first stage of 


combustion was recorded clearly. 


the records of the first phase. 


calculated. 


The researches showed that the initial ignition of a 
coal dust is determined by the reactivity of its ulmin 
material and by the proportion of highly-inflammable 
non-ulmin it contains, whereas the relationship between 
the inflammability of a coal dust and other chemical 
properties, such as its carbon, oxygen or volatile 


matter content, is only a secondary relationship. 


Partial distillation occurs when the dust particle is 
first subjected to the heat of ignition; the non-ulmin 
The oils of dis- 
tillation are liquated to the surface of the particle and 
burn there, followed by the more tardy decomposition 
of the ulmin material, bringing a similar liquation of 
tars to the surface of the dust particle, where they also 


material is the more easily distilled. 


ignite ; the latter occurs when the combustion of the 


oils distilled from the non-ulmin material is almost 
leaves a 
residue larger than the original particle, which may be 
if the coal 
particle has caking qualities, or solid if it is non-caking. 
The combustion of such cenospheres may take place 
in stages, the thin windows burning before the more 
but the combustion of the 
residue, whatever its form, takes much longer than 


complete. The first stage of combustion 


a hollow shell, known as a “ cenosphere,” 


substantial framework, 


the combustion of the distilled volatile material. 


The rate of combustion during the first stage is 
determined chiefly by the properties of the ulmin 
material of the coal dust, which preponderates even in 
The rate of combustion is dependent on 
the rate of decomposition of the ulmins which has been 
The tempera- 


durain coals. 


shown to be related to their reactivity. 
ture of decomposition of a coal dust when heated slowly 
in a vacuum is governed by its “ rank,” 


‘ 


absorbed in cc. per hour per 100 gm. of coal at 100 deg. C. 


The relationship between oxidisability and the inert 


dust limits is found to be clearly defined, much more 
so than that between the inert dust limits and either 


the volatile matter content or the carbon content. It 
may be presumed that the ease of decomposition of a 


coal dust when rapidly heated is similarly determined 
by its “ rank,” so that the lower the “rank” of the 


coal and the higher its reactivity the more readily is it 
decomposed. 

The period of combustion during the second stage, 
that is the combustion of the residue left after distilla- 
tion, depends essentially on the specific surface of the 
residue (assuming free access of air). 
of coal dust of the same size, the one being caking and 
the other non-caking, the former leaves a residue, 
maybe a shell or cenosphere, of much greater specific 
surface than does the non-caking particle, and hence 
it should be the more combustible of the two. 


PORTABLE HIGH-PRESSURE 
AIR COMPRESSOR. 

We illustrate on this page an interesting portable 
high-pressure petrol-engine driven air compressor, of 
which 18 have recently been supplied by Messrs. 
G. and J. Weir, Limited, of Cathcart, Glasgow, for 
service overseas. The compressor is of the three-stage 
vertical tank-cooled type, arranged with intercooling 
and after-cooling. It has a capacity of 100 litres 
of free air per minute, and a dicharge pressure of 
150 atmospheres. It runs at a speed of 600 r.p.m. The 
coolers are of the coil type enclosed in the water tank 
which surrounds the cylinders and valve boxes, and 
also acts as a cooling jacket. 

The compressor is driven by a 4 brake horse-power 
Lister petrol engine, to which it is connected by a 
flexible coupling. The engine cylinder is cooled on the 
thermosyphon system, while the cooling water for the 
compressor is circulated by a gear-type pump driven 
by belt from the main shaft. All circulating water is 
cooled in a honeycomb radiator provided with a fan 
belt-driven from a pulley on an extension of the 
compressor shaft. The bearing and motion-work of 
both engine and compressor are lubricated by splash, 
while the compressor cylinders are lubricated from a 
sight-glass drip lubricator mounted on an intake 
pipe. 
drained when there is any possibility of danger from 
frost. As will be seen from the figure, the complete 
plant is mounted on a four-wheeled trolley built up of 
steel sections, and provided with a swivelling front 
axle and draw handle. Ten further sets of these 
under con- 


units, forming a repeat order, are now 
struction. 


However, occasion- 
ally, long thin lines appeared on the photographs, in 
addition to the records of the first stage of combustion, 
and these were presumably due to second-stage effects, 
but being only very faint they did not interfere with 
The rate of revolution 
of the drum was timed, and from this and the length 
of the tracks of the burning dust particles, the time 
required for the first stage of combustion could be 


which is a 
measure of its reactivity to oxygen, given by the oxygen 


Of two particles 


Cocks are fitted to allow all water spaces to be | 


CONSTRUCTED BY MESSRS. 


PORTABLE HIGH-PRESSURE 


G. AND J. 


AIR COMPRESSOR. 


WEIR, LIMITED, CATHCART, GLASGOW. 








ANNUALS AND REFERENCE BOOKS. 

The Colliery Year Book, 1932.—The general trade 
depression which has prevailed for some time past 
has naturally been keenly felt in the coal-mining 
industry. 
Coal Trades Directory for 1932, which has recently 
been published, that whereas the tonnage of coal 
raised in Great Britain averaged 247,666,000 tons in 
the years 1927 to 1930, the output for 1931 declined, 
by Ll per cent., to 220,000,000 tons. Again, while 


and 70,496,000 tons in 1930, only 57,359,000 tons 
were exported in 1931. These and numerous other 
detailed statistics are contained in the year book, the 
main section of which, however, is that giving an 
alphabetical list of colliery owners, together with the 





lars of individual mines, the seams worked and the 
class of coal raised, the number of employees below and 
above ground, the annual output, and the nature of 
the power employed. The year book also includes 
an official section, directories of coke makers, coal 
exporters and shippers, coal merchants, and colliery 
}agents, a “Who's Who” in the coal industry, and 
| lists of gas works and electricity-supply undertakings 
|in Great Britain. The official section comprises a 
directory of Government Departments and Committees, 
and of research associations, scientific and technical 


institutions and trades unions connected with the coal- | 


mining industry. A new feature has been introduced 
in the present issue of the year book, namely, * Finan- 
cial Data Relating to Representative Colliery Com- 
panies.” The volume, which is now in its tenth year 
of publication, is undoubtedly a valuable work of 
reference for all those engaged in, or connected in any 
way, with one of our great staple industries. It is 
published, price 1 guinea net, by Messrs. The Louis 
Cassier Company, Limited, 22, Henrietta-street, 
London, W.C.2. 


| 


The Oil and Petroleum Year Book, 1932.—The 
twenty-third annual edition of The Oil and Petroleum 
Year Book has recently made its appearance. It con- 
tains information concerning 621 English and foreign 
tirms connected with the oil and petroleum industries, 
comprising producers, refiners, dealers, transporters, 
and oil-finance companies. The particulars given 
include the names of the directors and officials, the date 
the firm was established, the location of the property, 
production statistics, brief description of the work in 
progress, and financial data. 
the names and addresses of directors, secretaries, 
consulting engineers, managers and agents, together 
with the companies with which they are connected. 
A “ liquidation list” is included; this contains the 
names of firms which have appeared in former editions 
of the year book, but do not figure in the present volume 


| owing to liquidation or dissolution. Particularly useful 


| features are the lists of trade names of petroleum [yehicles, on the other hand, all declined. 








It is shown in The Colliery Year Book and | 


76,660,000 tons of coal were shipped abroad in 1929, | 


names and addresses of directors and officials, particu- | 


Lists are also given of | 





| products, and a glossary of technical terms used in the 
| oil industry. At the beginning of the volume are to 
| be found tables of the world’s production of petroleum 
and a new feature in the present edition is a short 
chapter on modern deep-drilling and oil-production 
; methods. The volume is well printed and is ade 
| quately indexed. Strongly bound in red cloth covers, 

it is published, price 7s. 6d. net, by the compiler, Mr. 

Walter E. Skinner, 15, Dowgate Hill, Cannon-street, 
| London, F.C.4. 





The Statesman’s Year Book, 1932.—A work of 
reference which contains commercial and _ statistica 
information concerning all the countries of the world, 
| and, in addition, succinct particulars regarding their 
| history, government and national institutions, is of 
value to persons engaged in practically every profes- 
|sion. Such a volume is The Statesman’s Year Book, 
the sixty-ninth annual edition of which has recently 
been published. As was the case with previous editions, 
| the work is divided into three main portions, respec- 
| tively dealing with the British Empire, the United 
| States of America, and other countries. The volume 
| opens with a number of introductory tables giving the 
world’s production of various materials and commo- 
dities, and other statistics of a general nature. The 
| first 74 pages of the year-book are devoted to Great 
| Britain and Northern Ireland. Then follow, in turn, 
sections dealing with each individual British dominion, 
colony, or protectorate, in Europe, Asia, Africa, 
America, Australasia and Oceania. At the commence- 
ment of the second part of the book is a section dealing 
| with the United States as a whole, then follow sections in 
which each state of the Union and outlying territories are 
treated separately. Finally, all other countries are dealt 
with in alphabetical order. In all cases particulars are 
given regarding the geographical position and main 
physical features of the country, state or colony, and 
the principal land marks in its history. Then follow 
paragraphs headed constitution and government, 
area and population, religion and education, justice, 
finance, defence, production and industry, commerce, 
shipping and communications, banking and currency, 
weights and measures, diplomatic and consular represen 
tatives, and books of reference. The matter is well 
written, clearly set out, and always readily accessible, 
and the editor, Dr. M. Epstein, is to be congratulated 
on the all-round excellence of a highly-useful book of 
general reference. The year book is published, price 
20s. net, by Messrs. Macmillan and Company, Limited, 

St. Martin’s-street, London, W.C.2. 


Moron Roap-VEHICLE REGISTRATION IN GREAT 
Britain.—The number of new motor vehicles registered 
in Great Britain during April, 1932, was 25,114, as con 
pared with 25,882 in April, 1931. The registration o! 
new motor cars, taxed on horse-power, however, increase 
from 13,903 in April, 1931, to 14,306 in April, 1932. 
Registrations of motor cycles and hackney and goods 
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Fie. 2. Macutne Set-up ror Face MILiinea. 


turn of the screw moves the quill 0-25 in., and a dial 
graduated in thousandths of an inch enables fine adjust- 
ment to be made. As shown in Fig. 3, the spindle 
is carried on three sets of roller bearings, two of which 
are mounted in the quill and the third in a gearbox. 
It is provided with a double-helical spur wheel, meshing 
with the driving pinion, and an overhung flywheel. 
The pinion shaft is also carried on roller bearings and 
is hollow, the inside being splined to engage with a 
splined shaft to which motion is given, through a 
pair of bevel gears, from the speed-change gear box. 
The pinion shaft slides over the splined shaft as the 
quill is traversed. The spindle speed is altered by 
change gears. Three standard speed ranges can be 
provided, as desired, each range having 12 changes. 
These standards are from 15 to 150 r.p.m., from 30 





HIGH-SPEED MILLING MACHINE. | 


A series of milling machines having spindle speeds | 


to 300 r.p.m., or from 100 to 1,000 r.p.m. The spindle 


housing block has bearing surfaces for its full length, and | 


is guided and aligned by a deep tongued slide having a 
full length adjusting gib. Vertical adjustment of the 


speed of 300 ft. per minute. An equally good finish 
was obtained on an aluminium casting, with an } in. 
cut and a feed of 100 in. per minute, the cutter running 
at 1,000 r.p.m. 


INSTITUTION OF GAS ENGINEERS. 
(Concluded from page 722.) 
ComprREssED Gas FoR Motor VEHICLES. 


THE second part of Dr. Walter’s paper on ‘The 
Use of Gas as a Fuel in Industry” dealt with the 
use of town’s gas stored in steel bottles at very 
high pressures as a fuel for high-speed internal-com- 
bustion engines. It had evoked a great deal of 
interest from many of the large undertakings in this 
country and on the Continent. For many years now, 
gas had been used by motor manufacturers for the 
| Funning-in of their engines. This fuel was also used, 
in the period of the European War, for the propul- 





up to 1,000 r.p.m., and feeds up to 100 in. per minute, | block is by the screw seen in Fig. 1, immediately above | sion of vehicles which were primarily designed to run 


has recently been introduced by Messrs. Kearney and | 


Trecker Corporation, Milwaukee, Wisconsin, U.S.A. | of vertical movement is 9 in., the minimum height of | limited capacity of the storage. 


the motor ventilating louvres in the base. The range 


The main difficulty was the somewhat 


}on petrol. 
Until recently it was 


Apart from its high speed, the machine embodies some | the spindle centre above the table being 3} in. and the | also found that storage in steel cylinders was impractic- 


features of interest, as may be noted in the accompanying | 
illustrations, Figs. 1 to3. It is known as the Milwaukee | 
Simplex milling machine and has been designed more | 
particularly to make full use of cemented tungsten- 

carbide cutters at high rates of speed and feed. Messrs. | 
Burton, Griffiths and Company, Limited, Montgomery- 
street, Sparkbrook, Birmingham, are the distributing | 
agents for this country. As the five sizes in which | 
the machine is made differ only in size and traverse | 
of the table, a general description will cover them, | 
and the dimensions given, unless otherwise stated, | 
apply to all the sizes. As will be gathered from Fig. 1, | 
the height of the table above the floor is fixed, the spindle 

being movable vertically to accommodate work of | 
different thicknesses. The drive is by a 5-h.p. motor | 
housed in the base casting, and mounted on a pivoted 

bracket for belt tensioning. Power is transmitted 

to the driving gears by means of a multiple V-belt. The 

spindle and arbor are carried on two overarms supported | 
by a bracket at the outer end, but an unusual feature 

is present in the method of supporting the quill, in 

which the spindle revolves, from the overarms. This, 

as shown in the figure, consists of a bracket situated 

very near the outer end of the quill to which its lower | 
part is attached. The upper part is free to slide on 

the overarms so that, as the quill is advanced, it is| 
always rigidly supported close to the cutters. This | 
Support is retained even when the overarms are retracted 

tor face milling, as shown in Fig. 2. 

__ The spindle housing and drive are shown in Fig. 3. 
Che quill is of forged steel, heat-treated and ground. 

It is 7 in. in diameter and has a traverse of 7 in. 
is locked in the headstock by the clamps seen on| 
the side of the headstock in Fig. 1. 


It | carbide tools is stated to have resulted in an excellent 


The screw in| with an } in. cut, and a feed of 26 in. per minute. The 
the central slot is for traversing the quill by hand. One! cutter used was 5 in. in diameter and ran at a peripheral 


maximum height 12} in. The screw is provided with a 
similar graduated dial to that for the horizontal 
traverse, so permitting adjustment within fine limits. 
The whole assembly moves with the housing block, 
the outer bearing being clamped to the vertical bracket 
when adjustment has been made. The distance from 
the spindle centre to the underside of the overarms is 
63 in. The overarms are 4} in. in diameter, and the 
spindle end is 5 in. diameter. 

The table ranges, in the various sizes, from 12 in. 
by 36 in. to 18 in. by 48 in. The height from the 
floor in all the sizes is 32 in. As with the speed changes, 
a choice of three feed ranges is available, viz., 4 in. 
to 20 in. per minute, 1 in. to 40 in. per minute, or 
2} in. to 100 in. per minute. Each range has 18 rates 
of feed, which are effected by change gears accessible 
through the hinged door at the left of Fig. 2. Rapid 
power traverse of 240 in. per minute is provided. The 
method of mounting the table stops is novel. These, 
as shown in Fig. 2, are recessed underneath the table 
top, and are covered by a hinged flap. In Fig. 1, 
this flap is shown closed and, as will be seen, effectively 
screens the stops from swarf, &c. In this figure the 
portable semi-hoppers underneath the table ends for 
catching swarf should also be noted. The lubrication 
to all parts except the outer bearings of the table screw 
is by a gear-type pump, a sight-feed indicator being 
provided on top of the headstock. The cooling lubri- 
cant is supplied by a gear-type pump which operates 
automatically when the spindle is engaged. As regards 
performance, it may be recorded that the use of tungsten- 


surface finish to the work, when machining cast iron 


| able, owing to the weight of the containers. Now that 
great advances had been made in the manufacture of 
high-tensile alloy steels the scheme had entered the 
sphere of practicability. It was proposed to use this 
steel for bottles of this nature for the storage of gas on 
vehicles at a pressure approximating to 200 atmos- 
pheres. In Paris, much experimental work had been 
done with passenger-carrying and other types of 
commercial vehicles, The storage bottles were made 
of heat-treated nickel-chrome steel, and weighed only 
60 per cent. of ordinary steel bottles for the same pres- 
sures. It was understood that a considerable number 
of heavy refuse-collection vehicles were now being fitted 
with such town’s gas equipment. Experimental work 
on the same problem was in progress at Birmingham, 
and the author gave some of the conclusions arrived 
at and discussed the considerations involved in the 
compression of the gas to meet the requirements. It 
was found that the thermal efficiency of high-speed 
internal-combustion engines, when supercharged, was 





greater with town’s gas than with petrol, and was 
further increased by carburetting the gas with benzol. 
The maximum power developed by an engine with 
gas alone was, however, lower than with petrol. The 
town’s gas engine gave a smaller percentage of carbon 
monoxide in the exhaust gases. With a standard 
engine, having a compression ratio of 5 to 1, a gallon 
of petrol gave the same performance under average 
conditions of running as 265 cub. ft. of gas of 475 
B.Th.U. per cub. ft. calorific value. In the case of 
gas carburetted with benzol, the figure could be 
reduced to about 200 cub. ft., the fuel having a calorific 
value of 575 B.Th.U. per cub. ft. The investigations 
at Birmingham showed that town’s gas at 3d. per therm 














corresponded to petrol at 5-4d. to 5-75d. per gallon, 
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depending on whether steam-driven or electrically- 
operated compressors were used. With gas at 6d. 
per therm, the corresponding petrol prices would be 
9-2d. to 9-5d. per gallon, under similar conditions. 
Storage bottles made of nickel-chrome-molybdenum 
steels were now obtainable from Messrs. Vickers- 
Armstrongs Limited, and the Chesterfield Tube Com- 
pany, Limited, also supplied high-tensile steel bottles 
for high-pressure gases. Experimental work with 
Vickers-Armstrong “ Vibrac”’ steel, when suitably heat- 
treated, showed that it ensured a reasonable factor 
of safety and a high resilience. At a pressure of 
4,500 lb. per square inch, which was 50 per cent. above 
the working pressure, the direct stress in the walls was 
approximately 40 tons per sq. in., or 6 tons per sq. in. 
below the true elastic limit of the material. 

The regulations applying to the transport and 
storage of gases in steel bottles at high pressures did 
not cover the requirements demanded by this special 
application of town’s gas, but in view of the special 
consideration that had been given to the matter, it 
was anticipated that sanction would shortly be given 
by the proper authority for such vessels of approved 
designs to be employed on motor vehicles. When that 
authorisation was given, it was intended to continue 
the experimental work under actual running conditions. 

Mr. Stephen Lacey, in opening the discussion, re- 
ferred to the difficulty of assessing furnace efficiencies. 
Nearly every factory, large or small, had some heat 
process work. Gas was.able to compete successfully 
against all alternatives in medium-sized plants. In 
the cases of large units they had to face competition 
with oil, and in small sizes with electricity. He spoke 
of the need for improvement in the plant at many 
factories, citing a case where an old furnace, costing 
74d. per hour to run on gas, was compared with a new 
electrical equipment, for which the charge would be 
5}d. Obtaining the opportunity for improvement, 
they showed that they could put down a gas installation 
to cost 24d. Unfortunately, the improvement charac- 
teristic of larger plants had not generally been found 
in smaller units. A series of such improved small 
sets had now been designed for mass production, the 
results with which would remedy the situation. The 
author's suggestion, that central heating with gas 
was only economical with gas at 4d. per therm, was 
pessimistic. Such loads were procurable at a much 
higher figure. A joint committee representing Birming- 
ham, Tottenham and the Gas Light and Coke Company, 
was dealing with the whole question of compressed gas 
for motor vehicles. At the present time the problem 
confronting them was to afford the usual carrying 
radius without unduly adding to the weight. The 
Gas Light and Coke Company were working in close 
association with the London General Omnibus Com- 
pany on this work. 

Mr. H. C. Smith stated that his company had fitted 
out a lorry with six cylinders of compressed gas. The 
pressure was 2,000 Ib. per square inch, and each 
cylinder had a capacity of 1-75 cub. ft. This afforded 
sufficient gas to be equivalent to 8 gallons of petrol, 
suitable for a day’s work. He agreed that the maxi- 
mum power was lower with gas than with petrol, but 
was quite sufficient to do the work. The acceleration 
was greatly improved. The authorities were quite 
agreeable to experimental work being done with com- 
mercial vehicles. Col. W. M. Carr emphasised the need 
for a study of the best sizes of loads for economic gas 
operation, citing cases with wide variations in results, 
when the sizes of containers were altered. He suggested 
the operation of locomotives by compressed-gas fuel 
on the same lines as the Diesel-electric system. 

Mr. C. A. Masterman thought it was possible to 
demonstrate the economy of central heating by gas 
at twice the figure, 4d. per therm, mentioned by the 
author. In the paper, reference was made to a com- 
pression ratio of 5 to 1, but if gas were generally used, 
8 to | would probably be adopted. 

Mr. W. B. McLusky called attention to the fact that 
the highest figures for gas consumption per customer, 
were found in non-industrial areas, and quoted statistics 
to support his suggestion that much had yet to be 
done in industrial application. 

Dr. Walter, in reply, agreed with Mr. Lacey that 
much had still be to done in the development work 
with high-pressure gasen motor vehicles. The mileage 
to be run on a single charge was one of the difficulties. 
In the proposed scheme it would be necessary to store 
the gas at the works at 5,000 lb. per square inch for 
filling purposes. Such containers, being stationary, 
need not be made of special steel. The smooth accele- 
ration of a gas-driven vehicle masked the loss of power 
at open throttle. The expansion of the standard 
special steel bottles on charging amounted to 14 per 
cent. of the volume. Before bursting occurred, the 
pressure had to be raised to 10,000 lb. per square inch. 
Application to locomotives would still present difficul- 
ties, because of the added weight. Although present 
results were good, there was scope for improved 
efficiency with gas-driven high-speed engines. The 





sizes of charges in industrial furnaces certainly affected | to experimental work conducted at the Fuel Research 
the cost of working, as the surface exposed varied at a Laboratory on the use of breeze, obtained from a gas 


different rate to the weight. 


CARBONISING IN VERTICAL RETorTs. 


When the meetings were resumed on Wednesday, 
June 8, Mr. J. Herbert Canning, President, occupied 
the chair, and the first paper considered was one by 
Mr. J. E. Blundell, of Carlisle Corporation Gas Depart- 
ment, on “ Ten Years Carbonising in Vertical Retorts.” 
In his opening statement, the author referred to the 
history of the Carlisle Gas Undertaking, starting from 
1820, when the original works were built. At the end 
of the European War, the then existing works, con- 
structed in 1849, were recognised as being inadequate, 
and new works were designed which were put into 
operation in 1922. Coal was brought to the works by 
rail and discharged into a hopper. It was broken first 
to 4 in. to 6 in. cubes in a single pair of claw rollers and 
taken by a bucket elevator to the coal store. This 
equipment was also used to empty the store and carry 
the coal to a second breaker, which reduced it to 
1} in. cubes for use in the retort house, to which it was 
taken by a band conveyor. The retort bench com- 
prised eight settings of Glover-West vertical retorts, 
each with eight retorts 33 in. by 10 in. and 21 ft. long. 
The nominal capacity of the retort bench was about 
2,500,000 cub. ft. of gas per day, while the actual 
capacity had proved to be nearly 3,000,000 cub. ft. 
In 1920, the gas sold was 387,000,000 cub. ft., produced 
at a manufacturing cost of 27,5991., or 17-1ld. per 
1,000 cub. ft. These figures might be compared with 
the sale in 1930 of 565,000,000 cub. ft., obtained for 
10,6491., or 4-52d. per 1,000 cub. ft. 

In the paper the annual returns for eleven years 
were incorporated, as well as an analysis of the indivi- 
dual items that constituted the maintenance costs. 
These showed that the maintenance of the brickwork 
in the settings and producers cost 7-08d. per ton of 
coal carbonised, or 0-O08d. per therm, and the total 
maintenance changes for the plant, including coal and 
coke handling machinery, was 10-2ld. per ton of coal 
carbonised, or 0-1ld. per therm. The life of the retorts 
was found generally to be 2,000 days, in which time 
4,500 tons of coal were carbonised. Because of the 
existing conditions on the market, the manufacture 
of sulphate of ammonia had been suspended, and the tar 
produced was disposed of in its crude state. The market 
for coke in Carlisle was far from good, due to the 
intensive and increasing competition of supplies from 
coke ovens, to the geographical position of the town, 
and to its climatic conditions. Half of the production 
had to be sent to other places, where it could not usually 
command a good price. In concluding his paper, 
Mr. Blundell contended that the production of cheap 
gas in the retort house was the main thing on which 
the future well-being of the industry depended, and 
suggested that, no matter what had so far been achieved, 


there was still considerable scope for developments in | 


carbonisation. 

Mr. R. E. Gibson congratulated the author on the 
consistent results achieved with his plant over the 
prolonged period of ten years. He appreciated the fact 
that the coke produced in these vertical retorts was a 
good domestic fuel. By control of the steam used, and 
other factors, such results were attainable, but the 
usual working did not often give a satisfactory product. 
In Liverpool they aimed at producing a special coke, 
which had displaced coal in many households. Mr. F. P. 
Tarratt stated that the results were certainly very good, 
but even in the ten years’ period the cycle of replace- 
ments had not been completed. The attainment of 
86 therms per ton was superior to his own experience, 
in which 75 therms was regarded as satisfactory. 

Mr. W. B. McLusky welcomed the inclusion of the 
reports on ten years’ working. The use of vertical 
retorts had certainly improved the quality of the coke 
produced, due to the falling away of much of the ash 
content as dust. This method of working also resulted 
in a diminution of the sulphur contents and a more 
uniform gas. 

Mr. S. Tagg called attention to the fact that in the 
course of running this plant, the author had improved 
his load factor, but was faced with the fact that 


the coke had become of less average value than when | 


the works were built. He found, therefore, that he 


might improve the position by the production of a | 


lower quality of gas. It might be possible to produce 
cheap gas of lower calorific value, and then raise its 
quality by the removal of the carbon dioxide by 
washing with alkaline carbonate. This process was one 


| company, in gas producers. Success was obtained by 
| the introduction of the up-and-down running charac- 
teristic of water-gas plant. A fuel bed 4 ft. deep was 
| generally used, and the yield obtained was 65,000 cub. ft. 
per ton of breeze, with a calorific value of 110 B.Th.U. 
per cub. ft. Comparable work with other materials 
than the breeze obtained from horizontal retorts had 
| not yet been carried out. He thought, however, that 
| there was every prospect of any type of breeze being 
dealt with, if up-and-down running was employed, 
with any size of producer. 

Mr. Blundell, in reply, suggested that the method of 
removal of carbon dioxide mentioned by Mr. Tagg was 
used in Germany in plants using lignite, and the calorific 
value was raised in the process from 420 to 525 B.Th.U. 
per cubic foot. To use it to cope with the small 
| amount of carbon dioxide common in Britain would 
| be novel. In his case the alteration in the calorific 
| value of the gas produced would be only about 18 
| B.Th.U. per cubic foot. Unless it could be done at 
very low cost, it would result in a loss. The coke 
not disposed of in Carlisle was only sold for export. 





Gas Freres anD VENTILATION. 


For the next paper, Messrs. C. A. Masterman and 
T. G. Noble, of the Gas Light and Coke Company, 
presented the results of their investigations on “* Gas- 
Fire Flues and Ventilation.” At the beginning of this 
paper it was contended that the presence of a flue in 
association with a gas fire was not now due to the need 
for removing obnoxious gases supposed to be produced 
in the combustion, but rather as a convenient means of 
ventilating any inhabited apartment. The existence 
of a flue with a source of heat at its base accelerated 
the movement of air through the room, and thus 
prevented the atmospheric conditions becoming uncom- 
fortable, or unhealthy, through air stagnation. When 
the source of heat was a gas fire, no soot was deposited, 
and the flue could be suited in size exactly to the degree 
of ventilation required. There was now no sound 
hygienic reason for demanding the complete removal 
from a room of the products of combustion, but it 
was so easily accomplished that the full standard of 
100 per cent. had been accepted. The three principal 
factors affecting the additional ventilation induced by 
the flue were cross-sectional area, heat input, and the 
height of the flue. The dimensions necessary for 
ventilation were much smaller than those of chimneys 
for solid-fuel fires, and their construction thus _per- 
mitted the gaining of considerable economies in new 
buildings. Graphs and tables were incorporated in 
the paper to enable the appropriate dimensions of 
| flues for specified conditions of ventilation to be 
readily deduced. The value of this contribution was 
increased by the inclusion of a consideration of the 
theory of induced ventilation, and its corroboration 
| by comparison with experimenta] determinations. 
| Sir Leonard Hill opened the discussion by referring 
|to a previously unrecognised explanation, founded 
upon experimental work, of the discomfort experienced 
| by many people with radiant heat rich in a certain 
| range of infra-red rays. The rays in question were 
| those of from 20,000 to 30,000 Angstrom units. These 
| caused a tendency to contraction of the nasal passages, 
}especially in people suffering from catarrh or local 
|injury. Experiments with electric radiators showed 
| the action in a marked way, though the interposition 
| of a screen removed the trouble. All sources of dark 
heat caused the effect. A screen caused by the vapour 
| from a source of water provided a remedy. When 
| the troublesome range of infra-red rays was present 
} 





it was advisable to have good ventilation. 

Dr. Walter discussed the use of electrical resistances 
|as a means of measuring the temperature of a moving 
stream of air, and Professor J. W. Cobb, while referring 
|to early investigation work, called attention to the 
fact that the heat going to a gas-fire flue had been 
regarded as a loss, whereas it was efficiently used as the 
aeromotive force of ventilation. Dr. Harold Hartley 
dealt with the Napier-Shaw method of estimating 
ventilation, and suggested that his simplifications were 
warranted. 

Messrs. Masterman and Noble both replied to the 
discussion, their main point being that they had set 
| out to discover the size of flues suitable for practical 
| conditions. The best results were attainable with 4 
| range of two to four changes of air per hour, and they 


had aimed at giving definite guidance on how to obtain 


used in the manufacture of carbon dioxide on a large | such values. 


scale, and might prove to be a commercial success. | 


Were this so, it would permit the attainment of high 
efficiency in production, with the delivery of high 
quality gas. 


Mr. F. B. Richards dealt with the questions involved | recently installed coke ovens. 


Coxe-Oven Piant 1x Gas Works. 
A visit was made in the afternoon to the Beckton 


| Works of the Gas Light and Coke Company, to see the 
This works produces 


in the utilisation of breeze in the production of cheap | 120,000,000 cub. ft. of gas per day, of 500 B.Th.U. per 


power within the works and releasing the better fuel} cubic foot. 
Fraser Shaw referred | cub. ft. and is normally heated by producer gas. 


for sale. Engineer-Captain J. 


The coke-oven plant yields gage 
t 
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consists of 60 twin-flue combination ovens, and the 
charge weighs 16 tons, and is treated for 19 hours. 
ANALYsIs OF OutTpuUT CURVES. 

On Thursday morning, Dr. J. 8. G. Thomas, of the 
South Metropolitan Gas Company, gave a paper on 
“A Method of Analysing Gas-Output Curves.” In 
this he discussed the means of using the daily load 
charts, showing output against time, to separate the 
lighting, heating, and cooking loads. 

In opening the discussion, Mr. E. V. Evans expressed 
the hope that the gas lighting of the future might be 
made even more comfortable to work under, by the 
introduction of new substances into the mantles and 
by the use of special coloured globes. Mr. Stephen 
Lacey, Mr. W. J. A. Butterfield, and others emphasised 
the need to preserve the lighting load of gas works. 
Dr. Thomas, in reply, suggested that they could not 
expect to keep their lighting loads unless efficient 
fittings were used. 


RECONSTRUCTION OF A SMALL GAs WorKS. 


The last paper presented at the meeting was one by 
Mr. W. Clark Jackson, of Neath, dealing with “ The 
Results of Constructive Policy as Applied to a Small 
Gas Undertaking.” This had reference to the Neat 
Corporation Gas Works, and detailed the activities, 
in stages over a period of eleven years, in modernising 
an out-of-date installation. Modern carbonising plant 
was first installed. This consisted of vertical retorts 
with a nominal capacity of 750,000 cub. ft. per day. 
A series of new feeder mains was installed, and the 


existing ones overhauled to reduce the unaccounted-for | 


gas, which then stood at 21 per cent. As a result of the 
improvements, the gas sold had risen in eleven years 
from 96,000,000 cub. ft. to 212,000,000 cub. ft. per 
annum, and very large savings had been effected in dealing 
with complaints. A particularly interesting feature of 
the paper was the reference to an arrangement by which 
the Gas Department had agreed to purchase oil gas, 
of a calorific value of 1,550 B.Th.U. per cubic foot, 
produced in the works of the Anglo-Persian Oil 
Company, and to utilise it for heating in the local 
tinplate industry. 

In the discussion, which was opened by Mr. H. D. 
Madden, the main contention was that there was 
considerable room for a progressive policy in regard to 





h| 





A visit was paid in the afternoon to the East 
Greenwich Works of the South Metropolitan Gas 
| Company, to see the low-temperature carbonisation 
| plant and to inspect the chemical works. 








SMALL PORTABLE WELDING SET. 


THE small portable welding set illustrated in the 
accompanying figure is manufactured by Messrs. The 
Parsons Oil Engine Company, Limited, Town Quay 
Works, Southampton, in conjunction with Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Manchester. The engine is a 10-20 h.p. model, of the 
type described in ENGINEERING, vol. cxxx, page 553 
(1930). It may be recalled that it is a four-cylinder 
unit, with a cylinder bore of 2} in. and a piston stroke 
| of 4in., 10 brake horse-power being developed at 900 
| t-p.m., rising to 27 brake horse-power at 2,500 r.p.m. 
| When fitted to the welding set, the engine is designed 
| to run at 1,450 r.p.m., at which speed it develops about 
| 16 brake horse-power. The cylinders are of monobloc 
| form, cast integral with the upper half of the crankcase, 
| The crankshaft is carried in three bearings, and side-by- 
side valves are employed, the valves being interchange- 
|able. The inlet and exhaust manifolds are formed in 





| the main cylinder casting, and are provided with a 
longitudinal joint for cleaning. Ignition is by high- 
| tension magneto. As the engine previously described 
| was intended for marine service, it was provided with 
|a chain-coupled starting handle, but the model fitted 
| to the welding set is fitted with a handle engaging with 
| the end of the crankshaft, as shown in the figure. 
| The engine is direct-coupled to the generator, which 
is of the Metropolitan-Vickers single-operator arc- 
| welding type. In these machines, the exciter is 
| mounted on the end bracket, and the generator is 
| suitable for either bare-wire or covered electrodes. 
It is of the reverse compound-wound type, in which 
j an increase of current in the are results in an auto- 
| matic reduction of the voltage, so that it is easy to 
| strike and maintain an arc which gives a constant 
| heating effect with the penetration and fusion neces- 
|sary for good welding. As will be clear from the 
figure, the radiator, engine, and generator are mounted 
on a@ single girder frame on four wheels. A cooling 
fan is fitted on the front end of the crankshaft, and 
the engine is fitted with a sensitive governor which is 


the modernising of the smaller gas works. The paper | ¢jaimed to operate within exceedingly fine limits. 


showed the great value of this outlook in improved | 
service, increased business, and greater financial | 
returns. The other main point related to the presence | 
of naphthalene deposits when vertical retorts were used. | 
This was explained by Mr. Clark Jackson, in his reply, | 
to be due to the introduction of water gas, and the | 
trouble had been overcome by the introduction of 
Sprayed paraffin. 

The meeting was concluded by the installation of | 


The whole plant weighs less than 19 cwt., and the 
overall length is only 7 ft. We understand that the 
makers have an order in hand for 40 of these sets. 


THE MARKING oF ImpPpoRTED ABRasiIves.—An Order- 
in-Council, made on June 10 last, requires imported 
abrasive wheels, cylinders, cups, cones, discs, rollers 
blocks, bricks, stones and sticks, consisting of grains 





Mr. R. E. Gibson, of the Liverpool Gas Company, as | of natural or manufactured abrasive bonded together 
President, and the election of Mr. H. P. Tarratt, of | With other material, to bear an indication of origin at 
Newcastle, as senior vice-president, and Mr. C. Valon | the a —— “Shieh oA ge in the tage King- 
Bennett, of Rochester, as junior vice-president. The | oor re eee, eee mubligees. ante force on 
. ’ J p : aad September 10 next, is being published, and copies will 
retiring president, Mr. J. Herbert Canning, was! shortly be obtainable from H.M. Stationery Office, 
presented with a handsome presidential certificate. | Adastral House, Kingsway, London, W.C.2. 





NOTES ON TWO RECENT TRIAL 
RECORDS.* 
By W. R. G. Wurrrne, M.A., M.B.E. 

Tue published records of the speed trials of the 
Viceroy of India (Trans. J.N.A., 1930) and of the 
Polyphemus (Proc. {nst. Mech. E., vol. cxxi, 1931) are 
exceptionally complete, and, in addition to customary 
information, contain measurements of thrust. More- 
over, a cursory examination reveals the results as being 
self-consistent and free from serious improbabilities. 
Two valuable opportunities of comparison between 
model propeller data and actual results thus presented 
themselves. The records of thrust were, of course, 
vital to my purpose, because, in general, propeller 
performance, as revealed on trial, can be brought into 
agreement with any relevant model data, Froude’s, 
Taylor’s, U.S.A. Shipping Board, or other, by suitable 
adjustment of the relative speed of the wake. Only 
when the thrusts are also available is it possible to 
form any decisive opinion as to the validity of the 
proposed model data. The comparison I have to 
make is primarily with the elliptical blade data con- 
tained in Mr. R. E. Froude’s 1908 paper. Except in 
regard to blade thickness fraction, a matter to which 
I will refer later, Froude’s experiments cover an ample 
range of area, pitch, and slip ratios, more than sufficient 
for the trials under consideration. For the purposes 
of this paper I will conform to the usage of wake 
fraction being taken as a percentage of the speed of the 
vessel. Also, the horse-power actually delivered to 
the propeller will be referred to as input, the trial 
results as records, and the model results as data. 

The method adopted for the analysis is to assume 
three or more speeds of advance corresponding to 
likely wake fractions at each speed investigated, and 
from the model data to calculate the thrusts, inputs, 
and efficiencies appropriate to the recorded revolutions. 
At the point on the curve of thrusts equal to the 
recorded thrust, the precise wake fraction, input, and 
efficiency which would correctly account for such 
thrust is read off. The equality or otherwise of this 
figure for input with that obtained from the records 
of shaft horse-power will reveal the extent to which 
the data are applicable. Similarly, at the point on 
the curve of inputs equal to the recorded input, the 
wake fraction, thrust, and efficiency accounting for 
such input can be ascertained. Coincidence will rarely 
occur between the two values of wake thus obtained, 
but the degree of correspondence will be a measure of 
our confidence in the data when taken in conjunction 
with the derived figures for thrust and input. 

As regards the input as defined above, I have taken 
it that at full power about three quarters of 1 per cent. is 
absorbed at a Michell thrust block, about 1 per cent. 
amongst the plummer blocks if machinery is amidships, 
and 1 per cent. at the shaft tube bearings. These 
losses, which total 2} per cent. of full power, have 
been taken as varying directly with the revolutions 
at lower powers. Opinion may vary as to these 
assumptions, but in view of all the facts of a modern 
shafting system, I am not inclined to put the figures 
higher. Any moderate departure from these figures, 
however, wili not affect materially the sequel. 

In the case of the Viceroy of India, owing to the 
electrical transmission and facilities therefore available 
for accurate measurement of current, volts, and motor 
efficiencies, the records of shaft horse-power should be 
accurate in a high degree. In addition, the trials 
covered a wide range of speed, 13 knots to 19} knots, 
whilst the hull is of normal twin-screw type running 
within reasonable speed-length ratios. The graphs 
included in Mr. Belsey’s paper revealed on analysis 
a close agreement with Froude’s data, and suggested 
the preparation of these notes. By the courtesy of 
the managing directors of the owners, of the builders, 
and of the Superintendent of the William Froude 
National Tank, I have had the trial reports and records 
put at my disposal. I take this opportunity of 
expressing my high appreciation of this very special 
facility. Trials were run in two stages at somewhat 
different displacements, and, in part, contain observa- 
tions by independent record parties. When the 
various observations are adjusted to a common dis- 
placement, and fair curves for power, revolutions, and 
thrust prepared, the analysis described above leads 
to the figures given in Table I, on page 756, which 
relate to each of the propellers. 

Here we have what amounts to complete agreement 
between records and data. A single value of the wake 
fits both thrust and input, and no further adjustments 
are necessary. However, as some slight personal 
judgment is involved in the fairing process, the actual 
trial records have been analysed individually, each on 
a self-contained basis. Apart from the advantage of 
dismissing the process of fairing, such a series of 
definite progressive records reveals in its own extremes 
the margin of error one may expect when there is 


* Paper read before the Institution of Naval Archi- 
tects, on Thursday, March 17, 1932. Abridged. 
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available no more than an isolated pair of runs. The 
results are as shown in Table II, the speeds in each case 


being the mean of a pair of runs. 

The fall in wake fraction with increase of speed 
in line with expectation. 
sup 


analysis is clearly evident. There is no greater prob- 
ability that the thrusts will agree absolutely at the 
expense of disparity in the inputs than that the inputs 
In fact, 
robable value of the wake fraction at each speed 
tween the given values of wake a and wake }. 


should do so at the expense of the thrusts. 
the 
lies 


is| evidence as to mechanical 
The effect of each of the two 
itions mentioned as forming a basis for the | attached. 


on each shaft at each speed, the mean of which should 
be substantially less liable to error than ordinary 
| indicated power measurements unsupported by direct 
efficiency. The port 
Michell thrust block had _ thrust-measuring gear 
As regards input to the propellers, I have 
| taken the total deduction as 2} per cent. of the shaft 
horse-powers deduced from the indicators and fuel 
| measurements, as these refer to power forward of the 
| thrust block and as 2 per cent. of the torsion-meter 
powers, which were taken just aft of this. 

All figures quoted in the Report and reproduced 


The adoption of such intermediate value involves the | below are original readings without fairing of any sort. 


assumption of a discre 


ney in both input and thrust, 


|The speeds, &c., are the usual means of a double run 


each of which will be of about half the tabulated values | for each lower speed and of two double runs for the 


and will exist simultaneously. 


It can be shown that| higher. The analysis for the port shaft only is given in 


the resulting final discrepancies between the recorded |Table III. It will be noticed that the input predicted 


observations and the calculated data average less than | 


1 per cent. 


As the Polyphemus has not been described previously 
in the Transactions, the following particulars from the 


Taste I. 

Speed in knots -| 18-5 15-5 7°65 19-5 
Thrust per records, tons | 20-5 27-6 38-3 52-8 
Wake fraction per 

Froude'’s data 0-184 0-175 0-165 0-146 
Input per records 2,180 3,435 5,490 8,615 
Input per Froude’s data 

at above thrust and 

wake «+| 2,215 3,390 5,450 8,590 
Discrepancy + 3 — 45 — #0 — 25 


TABLE Il.—Wake a at wuatce Recorpep anp Data Tarusts BALANCE. 
Data Inputs BALANCE. 


from data is from 1 per cent. to 2 per cent. above that 
| recorded at the point of equal thrust, and that the 
| wake fractions are of normal tendency. 
| If the comparison is made to include both port and 
| starboard shafts and the committee’s figures for the 
|combined thrust are utilised, the agreement is even 
better, save at the lowest speed. For this speed the 
| Committee's calculated thrust for the starboard shaft 
| seems open to question. When amended a close agree- 
|ment is reached, and one may conclude that within 
| practical limits the data are fully substantiated by the 
| trials. In fact, in the case of both Viceroy of India and 
| Polyphemus the conclusion to be drawn is that the full 
scale and the Froude model propellers behave virtually 
the same, although not exact replicas one of the other. 


Wake } at wuicn RECORDED AND 





Trial Records. Derived from Froude's Data. Discrepancy 
_ — He Mean 
Either Or Propeller 
Speed, Input, Thrust —- —- Either Or Efficiency. 
Knota. h.p. Tons. Wake (a) | Input. Wake (6) Thrust. Input. Thrust. 
Sk co a EE EEE 
13°14 2,040 20-5 0-190 2,135 0-172 19-3 + 95 —1-2 | 0-7 
14-7 2,040 26-1 0-187 3,060 0-169 24-7 + 120 —1-4 -709 
15-63 3,600 30-1 0-181 3,770 0-163 28-5 + 170 — 1-6 0-709 
17-10 5,000 37-5 0-170 5,190 0-154 35-6 + 190 —1-9 0-704 
Above are at 19,690 tons displacement, observations A. 
13-14 2,010 19-25 0-171 2,025 0-167 ! 19-0 + 15 — 0-25 0-712 
14-74 2,850 24-0 0-160 2,880 0-155 23-7 + 30 — 0-3 0-713 
15-66 3,595 28-0 0-153 3,560 0-158 28-4 — 35 + 0-4 0-713 
17°10 5,005 36-25 0-158 5,100 0-151 35-3 + 95 — 0-95 0-707 
Above are at 19,690 tons displacement, observations B. 
16-63 4,675 34-0 0-163 4,610 0-168 | 34-6 — 65 + 0-6 0-707 
17-56 5,720 38-75 0-147 5,660 0-151 39-3 — 60 + 0°55 0-707 
18°75 7,240 45-5 0-153 7,060 0-164 47-0 — 180 + 1:5 0-703 
19-12 7,830 49-62 0-155 7,860 0-153 49-4 + 30 — 0-2 0-703 
19-62 8,510 53-25 0-156 8,670 0-146 52-0 + 160 — 1-25 0-702 
Above are at 18,800 tons displacement, observations B. 
Taste IIT. | The two vessels cover between them a moderate range 
of propulsive characteristics, wide enough to include 
Speed, knot ate 8-08 | 11-21 | 18-25 | 15-01 | a fair proportion of twin-screw passenger ships, as may 
evolutions per minute 70-5 07-5 120-4 138-4 an i vt = 
Thrust per records, |_ be seen in the following list : 
Seconds “ 9,590 17,560 27,360 36,500 i y i 
Wake fraction per Viceroy of India. Polyphemus. 
Froude’s data .. 0-182 | 0-174!) 0-143! 0-184 Speed-length ratio 0-54 to 0-81 0-39 to 0-72 
Input per records , 288 733 1,408 2,150 (on Reg. L) 
— per data at above Block coefficient 0-63 0-73 
thrust and wake values 292 751 1,435 2,170 >. . ; a 
Discrepancy, horse-power| + 4 + 18 + 27 + 20 Propeller - ee 4-bladed det. 
Propeller pitch 1-09 0-925 
Taste IV. sate 
Propeller deve- 0-367 0-428 
a ; on lo area ratio 
Speed eee & nge Thrust. Propeller thrust 3-9 Ib. to 1-3 Ib. to 
Wake Fraction of Input. intensity (pro- 10 Ib./sq. in. 4-9 Ib./sq. in. 
jected area) — 
13-14 knots | 0-171 becomes 0-148 | + 10 h.p. Wo change Propeller tip cir- 70 ft./sec. to 49 ft./sec. to 
16-63 knots | 0-163 becomes 0-142 | — 20 hp. No change cumferential 111 ft./sec. 96 ft./sec. 
19-62 knots | 0-156 becomes 0-134 | — 10 h.p. No change speed 
Real slip ratio on 0-24 to 0-27 0-22 to 0-23 
Similar results for the Polyphemus are :— ascertained 
8-08 knots ; 0-182 becomes 0-163 Sh.p. | — 01 wakes 
15-01 knots | 0-137 becomes 0-118 | + 30 h.p — 0-6 Wake fraction 0-172 to 0-150 0-182 to 0-134 
- —-- Blades thickness 0 -0567 — 
Sixth Report of the Marine Oil Engine Trials Committee fraction 


may be useful. Length between perpendiculars, 
426 ft. 6 in. ; overall, 450 ft.; moulded breadth, 56 ft. ; 
mean extreme draught, 26 ft, 6} in. ; and corresponding 
displacement, 12,804 tons. She is a twin-screw oil- 
engined vessel of 14-75 knots estimated service speed 
on 5,500 shaft horse-power. Bronze-bladed propellers 
are fitted, 13 ft. 3 in. diameter and 12 ft. 3 in. pitch 
(adjustable). The expanded area of the four blades 
is 59 sq. ft. On the trials reported, the draught 
forward was 15 ft. 3 in. and aft 18 ft. 8 in., and the 
displacement 7,680 tons. The records of power on 


each mile were obtained by three independent methods | 


for each shaft, viz., indicator diagrams, fuel consump- 
tions, and torque measurements. Complete shop trials 
carried out before installation enabled the shaft horse- 
power corresponding to the indicated and to the fuel 
measurements to be deduced. Consequently, these 
trials afford three independent measurements of power 





One important characteristic of a propeller left 
unexplored in the 1908 data is variation of blade 
thickness fraction. Whilst, in general, the thicker the 
blade the greater the thrust and input, the amount of 
this increase and the effect on efficiency is best seen by 
reference to Schaffran’s three-blade experiments 
dealing with 0-03 to 0-07 thicknesses and to those 
of the United States Shipping Board. The latter cover 
four-bladed propellers of 0-04 to 0-06 thicknesses, and 
up to 1-05 pitch ratio. The thickness of the Froude 
experimental blade, as scaled from the drawing in the 
1908 Transactions, is 0-037, whilst it has been stated 
elsewhere that it was as low as 0-03. The thickness 
effect, however, is less the greater the real slip. For any 
particular slip and pitch ratio, the change is more or less 
linear within usual limits of thickness. Thus the exact 
thickness ratios of model and real propeller are not so 
important as the difference between them. If it be 


taken that this difference for the Viceroy of India 
amounts to 0-015, new thrust and input curves which 
include the appropriate increases can be constructed 
from the previous data. The general effect indicates 
that corresponding thrusts and inputs occur at lower 
wake fractions than before. Some actual figures are 
given in Table IV. Whilst not entirely conclusive, 
this suggests that, for some practical purposes of analy- 
sis, a lowering of wake fraction is equivalent to a raising 
of blade thickness. In any case, it is a reasonable 
conclusion that whatever co-relation factors are 
necessary as between model and actual propellers on 
account of blade thickness, disturbed wake, or relative 
rotative efficiency, size of hub, existence of bossing, 
depth of immersion, &c., do, in the case of the vessels 
in question, mutually cancel out. There seems no 
d priori reason to suppose that the same will not hold 
good for any other similar twin-screw vessels within 
the range. 


INSULATORS FOR OUTDOOR 
SWITCHGEAR AND ’BUS BARS. 


Farture of the insulators which are now being 
used to an increasing extent on outdoor switchgear 
and "bus bars, is usually exhibited in the form of radial 
cracking which results in puncture if replacement is not 
quickly effected. This cracking may be caused by the 
super-position on the inherent cooling stresses in the 
material of extra thermal stresses during operation, or 
by the gradual expansion or “ ageing’ of the cement 
joints due to the different coefficients of expansion of 
the materials used. 

As will be clear from Fig. 1, in the common pedestal 
type of insulator, long courses of cement are employed 
to join the porcelain shells and the metal parts. Any 
expansion of this cement imposes bursting stresses on 
the porcelain while, in tropical countries especially, 
the thermal expansion of the cement and metal pin 
also tend to cause disruption. To overcome this, a 
number of manufacturers have sacrificed a proportion 
of the mechanical strength of the joints by inserting 
elastic layers of bitumastic paint, while, in addition, 
the expansion of the cement has been reduced by 
diluting it with two or three parts of sand or ground 
porcelain. On the other hand, for the last five or six 
years, Continental engineers have been employing 
insulators for this purpose, in which the use of internal 
cement is entirely eliminated. These consist of a 
porcelain cylinder carrying suitable rain sheds, to 
which metal flanges are cemented top and bottom. 
The expansion of the cement is taken up by the 
elasticity of these flanges. Fig. 4 shows insulators of 
this design incorporated in one phase of a 220-kv. 
rotary isolating switch. This construction has also 
been developed in this country by Messrs. Steatite and 
Porcelain Products, Limited, Stourport, Worcester- 
shire, who are now supplying 132-kv. switchgear 
insulators of the type shown in Fig. 3 to the substations 
on the latest section of the grid. Fig. 5 illustrates a 
range of insulators of similar pattern, but suitable for 
use on lower-voltage circuits. 

In this range of insulators, the disadvantage of the 
wide base has been overcome by the employment of 
a series of flanged castings, so that the standard 
methods of fixing can be used and the overall dimen- 
sions are essentially the same as those of the older 
pattern. As regards electrical characteristics, the 
flash-over voltage under rain is slightly lower than 
that of the standard multi-part insulator, but it is 
claimed that the open rain sheds give the cylindrical 
post much better operating characteristics in a polluted 
atmosphere, and that it complies more closely with the 
modern idea of exposing the greatest possible surface to 
natural cleaning, as opposed to the principle of shielding 
most of the creepage surface. 

To prevent flash-over along the inside of the cylinder, 
a horizontal plate is baked in one piece with the outer 
walls. In the earlier patterns, this plate was placed 
right at the top of the insulator, so that puncture 
occurred through the cylindrical wall near the upper 
flange, owing to the very intense electrical field intro- 
duced by the edge of the latter at this point. In the 
more recent patterns, however, the insulator has been 
rendered practically puncture-proof by placing this 
plate lower down, as shown in Fig. 2. For puncture 
to take place with this arrangement, either the bridge 
itself must break down, or the wall must be pierced in 
two places. Moreover, the real point of weakness— 
the edge effect of the flange—is entirely eliminated, and 
as the electrodes, that is the surfaces of the plate, can 
easily be rendered smooth and of large radius, condi- 
tions are favourable to a very high breakdown voltage, 
even if the inside surfaces become completely con- 
ducting owing to the penetration of moisture or dirt. 
The chances of puncture under working conditions are 
therefore remote. Moreover, the flash-over voltage of 
units which have been artificially punctured under oil, 
has been found to be reduced by only about 15 per cent., 
so that the working pressure is withstood without 











difficulty, although, of course, a surge which is just 
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INSULATORS FOR OUTDOOR SWITCHGEAR AND ’BUS BARS. 


CONSTRUCTED BY MESSRS. STEATITE AND PORCELAIN PRODUCTS, LIMITED, STOURPORT. 
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Fie. 3. 132-Kw. Post InsvuLators. 


bolted together, the diameter of the bottom unit can 
be increased, as shown in Fig. 4, to obtain the requisite 
bending strength economically. 








Launch oF H.M.S, “* Diana.’’—H.M. Destroyer Diana 
was launched from the Jarrow shipyard of Messrs. 
Palmers Shipbuilding and Iron Company, Limited, on 
June 16. The vessel, which has been built under the 1930 
programme, has a length of 317 ft. 9 in., a beam of 
33 ft., and a standard displacement of 1,375 tons, on a 
mean draught of 8 ft. 6 in. Her propelling machinery, 
constructed at the builders’ engine works at Jarrow, 
will have an estimated horse-power, on full-power trial, 
of 36,000, at which the vessel will attain a speed of 354 
knots when loaded to her standard displacement. The 
armament includes four 4-7-in. guns and one 3-in. anti- 
aircraft gun. ed es 

Import Duties ApvisorY COMMITTEE.—As_ our 
readers are no doubt aware, the Import Duties Advisory 
Committee have under consideration the question of 
recommending that the existing temporary additional 
duty on iron and steel products, which expires on 
July 25, should be continued for a further limited period. 
In this connection we desire to remind interested parties 
that any representations they may wish to make in 
regard to the extension of the existing tariff should be 
Fie. 4. Isotatine Swircn witn ConTINENTAL TyPE Post INsuLaTorR. addressed, in writing, to the secretary of the Import 

Duties Advisory Committee, Caxton House (West Block), 
Tothill-street, Westminster, London, 8.W.1. They 
should be received at that address not later than Tuesday 
next, June 28. BiB, 

British STANDARD SPECIFICATIONS FOR ACCUMULA- 
Tors.—Two new specifications for accumulators have 
been issued by the British Standards Institution, namely, 
No. 439-1932, dealing with portable accumulators, and 
No. 440-1932, relating to stationary accumulators. In 


the specification for stationary accumulators, the capaci- 

- ties and dimensions of plates and the dimensions of 

« plate lugs, together with the capacities of accumulators 

‘ and the number of plates in the sections corresponding 
: to these ca ities, are standardised. The material for 

containers has been standardised to a certain extent, 

and the quality of the acid used in the electrolyte is 

defined. A discharge test for capacity has been intro- 

duced and tables of corrections for test results are 

tw 22*V 33 Kv 44KY included, together with appendices dealing with the 


information to be given along with inquiries and orders 
for accumulators, and particulars to be supplied by the 
manufacturer. The specification for pevtaite accumu- 
lators follows the same general form. It is limited to 
cells or batteries of not more than 100 ampere-hours 
capacity, and not more than 80 lb. in weight. The 
capacities of portable accumulators have been standard- 


insufficient to cause a sound insulator to are over may | latter. This is important in rocker-type switchgear, | ised, but it has not been found commercially practicable, 
at the present time, to standardise plate dimensions, 


break down a punctured unit. It may also be noted|as it enables the mechanical shocks set up during 
that the accidental breakage of the sheds does not| operation to be reduced. The increased diameter of | although certain recommended sizes are given in the 
greatly reduce the flash-over voltage, and that should | the bottom flange also, it is claimed, gives the cylindrical | hope that they will eventually become sufficiently 
— breakage occur the immediate replacement of the insulator a higher torsional strength than those of | wr cone he ae a be 7 ae Ree +s 
insulator is not ial. . r ~ charge test an e quality of the acid are dealt with in 
toa _ ——, — | pedestal construction, while the bending strength can| , manner similar to that in the specification for 
‘ " seen, the plate fitted is as deep as manu- | be adjusted to any desired amount by altering the stationary accumulators. Copies of either specification 
—— conditions allow, thus lowering the centre | diameter and the thickness of the walls. On higher-| may be obtained from the Publications Department of 
of gravity of the insulator below the centre of the | voltage circuits, where two or more insulators are the Institution, price 2s. 2d. each, post free. 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, £c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform ice of 1s. 

The date of y the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “* Sealed” is appended. 

a person may, at any time within two months from the date of 

advertisement of the acceptance of a Complete Specification, 

- 4 notice at the Patent Office of opposition to Figg grant of a 

Patent on any of the grounds mentioned in the A 


LIFTING AND HAULING APPLIANCES. 


350,579. Vickers, Limited, of Westminster, and 
O. D. Lucas, of Westminster. Hooks. (4 /igs.) 
February 20, 1925.—The invention relates to hooks 
which are locked in retaining position, but may be mani- 
yulated for release of a load. A, A are the two half 
1woks. B, B are toggle members engaging the hook 
members A. C is a sliding locking member or bar for 
the toggles D is a catch for the locking member. Each 
half A of the hook is pivoted independently upon the 
support consisting of a pair of enclosing side plates and 
is formed with a recess at the inner side above the pivot 
to receive the end of the toggle member B, the other 
end of which fits in a small recess in the central locking 
bar C which can slide vertically between the two halves A. 
A central groove in each of the side plates receives and 
guides the bar C, the grooves terminating in the notches. 
The lower ends of the halves A abut against each other in 
the locked position shown to retain an eye F carrying the 





Ww 
load, and which lies in the notches of the side plates. When 
the hook is in engaging position any pull on the two halves 
A due to the load merely causes the toggle members B to 
bind more firmly between the recessed hook members A 
and the central locking bar C, so that no pull on the 
closed hook will open it as long as the locking bar is in 
position. The catch D is in the form of a three-armed 
lever, one arm having a hook termination d engaging in 
a notch in the locking bar C, another arm meeting 
one end of the double spring d5, the other and adjacent 
end of which bears on the top of the locking bar ( 

Owing to the form of the notch any tendency the locking 
bar may have to drop only causes firmer engagement of 
the catch, which can however be pulled or moved back 
into the release position without risk of jamming, 
whereupon the double spring d® is pressed down by its 
catch arm so that immediately the catch is fully with 
drawn the locking bar C moves under the pressure of 
the spring and displaces the toggles B so as to allow 
the hook halves A to open and free the load. (Sealed.) 
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MACHINE & OTHER TOOLS, SHAFTING, &c. 


349,788. The Coventry Chain Company, Limited, 
of Coventry, and R. Coulson, of Coventry. Shaft 
Couplings. (3 Figs.) June 4, 1930.—The invention 
relates to couplings for shafts in which there is no 
relative angular movement between the two shafts, and 
in which the adjacent ends of coaxial shafts carry chain 
sprockets engaged by a common chain. The coupling 
has two chain sprockets 2, 2, which are mounted on the 
ends of the shafts to be coupled, and a pair of roller 
chains 4, 4, connected together side-by-side and engaging 
all the teeth around both the sprockets. The enclosure 
for the coupling consists of two similar parts of moulded 
rubber, each in the form of a cylindrical sleeve 5 with at 
one end an inturned flange to seat upon a shaft. Also 
the interior of each cylindrical part is shaped to seat 
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upon the rollers 9 of the chains and ensure quietness at 
these parts. Each rubber sleeve is also formed extern- 
ally at the end remote from the internal flange with a 
circumferential locking member in the form of a peri- 
pheral flange and co-operating with these locking members 
are inturned flanges or ribs on a sleeve 12 of metal. The 
sleeve 12 not only holds the two rubber parts in position 








but ensures that they bear against one another so 
tightly that a seal is provided which prevents lubricant 
being forced out of the enclosure. The sleeve also 
relieves the rubber sleeves of centrifugal stresses so that | 
the complete enclosure remains in its proper position 
at all speeds. The sleeve 12 may be narrow and the 
external circumferential flanges on the rubber parts may 
abut one another. (Sealed.) 


MOTOR ROAD VEHICLES. 


364,168. Aveling and Porter, Limited, of 
Rochester, and F. A. Perkins, of Rochester. Road 
Rollers. (2 Figs.) October 3, 1930.—The invention 
consists of a variable speed drive for road rollers and 
tractors employ ing slow or medium speed internal 
combustion engines, the main object being to enable 
the size, weight and cost of a gear box to be kept within 
reasonable limits. 1 is a slow-speed horizontal oil engine 
mounted on a frame, the shaft of which drives the 
primary shaft 3, of a gear box.4, mounted on the frame 
and of any known type, at engine speed, the engine shaft 
and primary shaft 3 being arranged horizontally and| 
transversely of the roller. The drive is effected through | 





chamber B there is a member D, which externally fits 
within the bore of the pipe but is internally coned, 
the smaller end lying adjacent to the chamber B. In 
the other end portion of the main pipe lies a member E 
formed externally to fit the bore of the main pipe, 
but internally tapered with the smaller end adjacent 


to the chamber B. The member E is provided over 
a part of its length with an external thread, which 
engages a corresponding thread in the main pipe, so 
that by rotation of the member E its longitudinal position 
may be adjusted. The member E has its outer end 
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emg formed smooth externally and fitting within the 
pipe C, projections with radial holes being provided 
on the member E to receive a bar to rotate it. Air or 
steam passed through the apparatus to the burner tends 
to create a vacuum in the gap between the tapered 
members E and D, thereby drawing the powdered fuel 
into the apparatus, causing an effective mingling of 
powder with the gas, and subsequently conveying the 
mixture to the burner. If the tapered member E is 
adjusted, the quantity of powdered fuel drawn in and 
fed to the burner in relation to the flow of gas can be 
varied. (Sealed.) 


MISCELLANEOUS. 


349,260. The English Electric Company, Limited, 
of London, and P. W. Seewer, of London. Utilizing 
Tidal Energy. (5 Figs.) April 29, 1930.—A dam | 
is arranged between tidal water 2 and a reservoir 3. 
Within the dam is a turbine 4 driving an electric gene- 
rator through a vertical shaft, the turbine working when 
water is flowing through it downwards. The vertical 
passage in which the turbine is mounted communicates 
at its upper end by a passage 7 with the reservoir 3 and 


| by a passage 8 with the tidal water side of the dam, and 





a chain passing around upper and lower chain wheels 6, 
7 of equal diameters and secured respectively to the 
engine shaft and the primary shaft 3, the chain also 
passing over a jockey pinion. The final shaft 8 of the 
gear box drives the rear road wheels through gearing 
comprising a pinion Il on the shaft 8 in mesh with a| 
gear wheel 12 on a shaft 13 having a pinion 14 in mesh 
with a gear wheel on the rear road wheel shaft, the gear 
box and the gearing driving the road wheels forming a 
variable speed reduction gear. Since the drive from the 
engine shaft to the primary shaft 3 is effected by a 
chain, the sprocket wheels 6, 7 can readily be changed 
so that the primary shaft is driven at a speed above 
that of the engine shaft. (Sealed.) | 


STEAM ENGINES, BOILERS, &c. | 
350,687. C. D. Rowley, of London, and A. C. 
Nesfield, of London. Powdered-Fuel Burner. 
(1 Fig.) May 16, 1930.—-A main pipe of uniform bore | 
throughout its length is provided at its two ends with 
flanges. Formed at a point intermediate of the length of 
the pipe is a transverse passage B whose upper end opens 
into a conical recess formed in the wall of the pipe and to 
which powdered fuel can be delivered. The lower end 
of the chamber B is closed by a plug which can be 
removed for the purpose of cleaning or inspection. One 
flange serves for coupling the main pipe to the piping 
which leads to the burner, and the other flange has bolted 
thereto, with distance-pieces interposed, a second tubular 
member C having flanges at its ends and of the same 
internal bore as the main pipe. Within the main pipe 
and in that part which lies on the burner side of the 
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passages 9 and 10, respectively. 


at its lower end with the tidal water and reservoir by 
In the junction between 


PS 


























 |12 9 


NNT VT ee 




















(69.2 
the vertical passage and the through passage 7-8 is a pipe 
bend 11 which may be rotated co-axially with the 
turbine, and a bend 12 rotatable about the footstep 
bearing is provided in the junction between the vertical 
passage and through passage 9-10. On the ebb tide 
the bend 11 places the inlet end of the turbine passage 
in communication with the reservoir and the bend 12 
places the discharge side of the turbine in communica- 
tion with the tidal water. On the flood tide, both bends 
are reversed. It is thus seen that water flows through 
the turbine always in the same direction. The bends I1, 
12 may be utilised as valves, thus dispensing with addi- 
tional valves for shutting off the water supply to the 
turbine. (Accepted June 4, 1931.) 
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“HAMILTON” 


Sizes 3 in. to 10in. diameter. 
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PATENT CAST 
with Interchangeable Bushes. 


Can be fixed in a few 
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Manchester. 


Patentees and Sole Manufacturers :— 
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THE MOST ECONOMICAL TUBES in the WORLD. 
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Heenan Patent Oil Coolers Money Saved 
For the Heat Treatment of Steel . 
commend themselves because— Money Earned 


(1) They materially reduce the initial quantity of Oil required in 


the Quenching Tanks. Send this Coupon to :— 


HEENAN & FROUDE, Ltd., 
WORCESTER, 
England. 


(2) They ensure uniform hardening and accurate results. 


(3) THEY EXTRACT THE HEAT FROM THE OIL AT 
THE SAME RATE AS IT IS PUT IN BY THE STEEL 
—THUS ALLOWING OPERATIONS TO BE CONTINUED 
FOR UNLIMITED PERIODS. 


(4) They reduce the risk of fire. 


Sirs, 


Please forward free copy of pamphlet No. 66 
regarding your Patent Oil Coolers for use in 
connection with the Heat Treatment of Steel. 


(5) They save space, because Quenching Tanks of the usual large INE eneneeneon 


capacity are not essential with this system of cooling. 
(6) They entirely do away with the inconvenience and expenseof! $8. ©. 
any cold water arrangements hitherto found necessary. 
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HOPPER DREDGERS. 
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FERRY STEAMERS. 
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IMPORTANT NOTICE, 


SMITH'S ai — The 


World-renowned Chronograph Watches for use Locomotives of 

in all branches of Engineering where the . this type now 

greatest accuracy and precision are essential, ; . R¢ : h 1 the 
HIGHEST STANDARD OF QUALITY f _ 
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CANADIAN NATIONAL RAILWAYS — 
4-6-4 Type Locomotive, introduced specially for hauling some of the fastest trains 
on the system — equipped throughout with 
STAYBOLTS of BROWN BAYLEY’S “LONGSTRAND” STEEL. 
PISTON RODS of BROWN BAYLEY’S SPECIAL NICKEL STEEL. 
HAND RAILS of BROWN BAYLEY’S “ANKA” STAINLESS STEEL. 
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NEW PRICES. 
In ee t.Gold Cases oo Os. ; Sterling Silver Cases 
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20 V. t Rolled” Gutdined Steet . 
ses £10 10s Nickel! Case £8 
with ‘Railway or Production Recording Dial 
NO EXTRA COST. 
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ronogr ~~ t the Nationa! Physical Lavoratory, 
L. irgest Stock of C ~ mnograph Watches in 
the World. F ‘rom £2 2s. to £250. 


“ Gaide fo the Purchase of a Watch 
or C.ock.’’ 1932 Edition of our Catalogue 
Free on Agpteation. 


$. , SMITH & SON, (1529 L” 


Established 1851. 
HOLDERS OF 4 ROYAL WARRANTS 
Watch and Chronometer Makers to the Admiralty, 
Indian, West eee - — arene Government 


6, Grand. ‘Buildings, 
TRAFALGAR SQUARE, W.C. 
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Electne Block and hand geared 
Roller bearing trolley for 
straight or curved tra: 


A GILT-EDGED 


AVOID FRICTION ) 
ON THE SHAFT 


By using 


parce 


It has that amount of graphite grease lubri- 
cant in each single strand that keeps the shaft 
under constant lubrication. This avoids 
scoring the shaft and enables the pump to 
develop its full efficiency. 


“PALCO” means true economy. 


May we send you free working samples to test 
under your own conditions? State size wanted. 


W.F. JOHNSON & CO. (London) Ltd., 
Agents. 
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14-16, Farringdon Road, London, E.C. 4. 
Greene, Tweed & Ce., Sole Manufacturers. 
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5. Marspen & Son, 1”. EXCAVATORS =e | ||] J. H. HUMPHREYS & SONS, 


eooaaes a 
R. wes F OLDHAM. 

satin omiictre., ||| SOHN H. WILSON: & CO. (1929) Lid. ———- 
( y, BIRKENHEAD.: ") Telegrams : “ HUMPHREYS, OLDHAM. 


LONDON OFFICE: 15, VICTORIA ST., S.W.1. 
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- STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION. 

















DESIGNERS AND MANUFACTURERS OF 
ROOFS, BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &e. 


— The — 


CLYDE STRUCTURAL IRON 
CO., LTD., 


CLYDESIDE IRON WORKS, 
Scotstoun, GLASGOW. o14e 


LONDON OFFICE: Telegrams : “CORRUGATED, GLASGOW.” x 
|, Leadenhall Street, E.C.3. Codes: A.B.C. (5th Edition) and LIEBER’S. 5 











‘“DOBBIE-M°INNES” 
_ DIESEL 


INDICATOR 
VALVE 


SPECIALLY DESIGNED AND IN- 
CORPORATING NEW FEATURES 
TO MEET eee 


DIESEL ENGINES 


CAN BE SUPPLIED TO FIT 

ANY INDICATOR CONNECTIONS 

SUPPLIED AS STANDARD WITH 
THE 

NEW “ DOBBIE-McINNES” MARK V 


DIESEL 
ENGINE INDICATOR. 


ALSO MAKERS OF THE 
“HOPKINSON” OPTICAL INDICATOR 




















OIESEL INDICATOR 


—VALVE— _, 
(ate) AND 
3-WAY=> “FARNBORO” ELECTRIC INDICATOR 
Quick ACTING FOR HIGH SPEED 
HEAT RESISTING AERO AND AUTO ENGINES. 


DOBBIE McINNES & CLYDE LTD. 
57, BOTHWELL STREET, GLASGOW 

















JOHN OAKEY & SONS, LTD., 


GENUINE EMERY, EMERY WHEELS, 
EMERY CLOTH, For all Purposes. 


GLASS & FLINT PAPERS _,,,, 
BLACKLEAD, ETC. 


WELLINGTON MILLS, WESTMINSTER BRIDGE RD.. LONDON. S.E.1. 














* 
James Booth & Company (915) imited 
ARGYLE STREET WORKS, NECHELLS, BIRMINGHAM 
Telephone: East /221. Telegrams: Booth Birmingham. 





In a class by itself for 


RELIABILITY 
and ECONOMY 
The Ruston 


hermax 
BOILER 


will be found in great 
demand wherever 
Reliability and Economy 
of boilers is essential. 
It will generate 20% 
more steam than an 
ordinary vertical Boiler 
of equivalent size. 





WELDED WORK. 


:We specialise in the manufacture of 
‘welded steel parts, any design, amy 
weight, and for any service. 


Ask for photogra showing welded 
steel products produced in our works. 


Ruston & Hornsby Ltd. 


Lincoln. 


LONDON: 
Tmperial ‘House, 15-17-19, Kingsway, W.C.2. 
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We are specialists in the manufacture 
of Hydraulic Pressure Pumps, and 
have a complete range of types of 
modern design. 








Have 
you our 
Catalogue 
on 
File 


2 





6249 














ROSE- DOWNS: &- THOMPSON:L?D 


OLQ FOUNDRY > HULL 


LONDON: SHANGHAI: 
28, Victeria St., S.W.1. ° 
Setablished 1777. 


29, Canton Road. 




















ARMSTRONG, STEVENS & SON 


WILLENHALL, 


STAFFORDSHIRE, 


ENGLAND. | 











SECTIONS 


ALL SHAPES 


BRIGHT BARS a 


FLATS 


ALL SIZES 


CAPACITY 
3,000 TONS PER MONTH 
TOCK 


§,000 TONS 





BRIGHT 
gE - CUTTI 


CARBON 
§ HARDENING 


AND 
ALLOY STEELS 
TO 
AIR MINISTRY, 








BRIT. ENG. STD 
Etc. Ecc. SPECIFICATIONS. 


= ey) 6 HALESOWEN STEEL 


co, LTD., 
HALESOWEN, NR. BIRMINGHAM 
and 


‘HEXACONS 


| 
| 








TWO OUTSTANDING 
a» BARGAINS 


10’ 0” Vertical Boring and 


admits 


Turning Mill; 6’ 0" 


under cross slide; 2 balanced and 


swivelling heads. < 550 


Horizontal Boring Machine; 
6" spindle; 11°00” x 40’ bed; 


6’ 0" x 50’ table. £275 


Loaded on rails. Sheffield district. 
Photographs and further details on application. 


THOS W. WARD LTD. 


ALBION WORKS, SHEFFIELD. 
"Phone : 2300! (10 lines). ‘Grams : FORWARD, SHEFFIELD 











Jt 


— 
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. MANSFIELD 
PENCIL CLOTH 






























BRITISH MADE. 


The King Edward VII Bridge, Newcastle - on - Tyne. 





THE 
CLEVELAND BRIDGE 
AND 
ENGINEERING CO., LTD., 
N | Bridge Builders and General Contractors 
for Public Works. 











q DARLINGTON :; :; ENGLAND. 











R.C. MANSFIELD PENCIL CLOTH 


is finished by a new and unique 
process, so that pencil lines can be 
drawn upon it which are sufficiently 


RIVETED axp WELDED (execraicatty) || i dense to give good reproductions. 
STEEL Hi The lines can be erased as often as 


PLATE WOoRK i necessary during drawing and fixed 


Hil thereafter, so that by using this 
y our Hh 


SELF-SUPPORTING Tank and Plate Constructional Dept. ] material it . possible to make per- 
CHIMNEY. | manent tracings directly on to cloth. 





LLL in 
Le 


BS Feat 


CYLINDRICAL TANK ON ROAD UNIT. 














WRITE FOR A SAMPLE TO 
| SOLE DISTRIBUTING AGENTS: 


BJ. HALLE @ 


TANKS, VESSELS, STOURTON HOUSE, DACRE ST.. 


WESTMINSTER, LONDON, S.W.1. 
CHIMNEYS, BOILERS, , And at BIRMINGHAM, MANCHESTER, 


11] GLASGOW and NEWCASTLE-ON-TYNE. 
SUPERHEATERS. | 


oe, No %; 
: a 






& Rese 
AND ENGINEERS [NG & 
Pay] Esse 





ENQUIRIES SOLICITED 





























poomplete | PROCESS STEAM PLANT. vnacnahen 








“* DANKS-NETHERTON "’ Building Dept.: CHIMNEYS, SETTINGS, BOILER HOUSES. 
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CONTRACTORS TO-— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 


SPECIAL STEEL ofall kinds for constructive purposes. 


37, RENFIELD STREET, 
GLASGOW. 
TELEGRAPH 
ADDRESS 
































/.. 
R-WHITE & SONS, 


Engineers 


OPE 
FTAWAY Crossincs 


TRANE UNIT Heaters 
do MORE than provide Heat 


In addition to being the most efficient 
and most economical form of industrial 
heating, Trane Unit Heaters provide 
healthy working conditions all the year 
round, In summer the fans of Trane 
Units can be kept in operation to main- 
tain good air circulation or to dispel 
fumes. Thus Trane Unit Heating 
becomes a year round factor in keeping 
the factory comfortable and human 
production capacity at its fullest point. 


BRITISH TRANE 


COMPANY, LTD. 


26, Rosebery Avenue, 

London, E.C.1. Telephone: 
Clerk :nwell 6864. 

Branches at Cardiff, 

Birmingham, 

Belfast, 

and 

Liverpool, 




















H|DAVY BROS. 





wee a 


“it Wore 


18 In. and 10 In. MERCHANT MILLS. 


“DAVY” MODERN ROLLING MILLS 


efor cogging, plates, sections, rails, bars, sheets, tyres, wheels, etc. 
FORGING PRESSES ; STEELWORKS MACHINERY ; STEAM BOILERS. 





























— a es eee CK 











FORGED STEEL 
RINGS & BLANKS. 


alse Crane Chains, Slings, Bte. | 
im Netherton Iron. 


N.HINGLEY & SONS LTD, 
Netherton lron Works, DUDLEY. 
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‘in G 
She a ETING 


WENTY-SIX years ago the 18-inch wide Camel Hair 
Belt shown below was put into operation, and has been 


driving every working day since. SPENCER (MaLK! st OEE A 62 
It drives from a 5 ft. 6 in. diameter pulley to a 9-ft. 
pulley, the belt speed is 2763 f.p.m., and it is transmitting E C O N O M ! — A § 
105 h.p. These facts demonstrate the durability of Camel 
Hair Belting. BUT if you add to the above that Camel Ma 
Hair Belting has a co-efficient of friction of *386 to °592, H A N D L i N G 
and the loss of speed through creep or slip 18 only By the principle of motion employed in the above 
illustrated conveyor, boxes and packages are conveyed 
at twice the speed of the conveyor chains. This not 


1125 per cent., and the average breaking load per 

square inch of section is 6320 lbs.—you can then 
only reduces the necessary power required to drive 
the machine but prolongs the life of the conveyor, 

































formulate an idea of the full value of Camel Hair 
Belting as a power transmitter. which runs at half the speed of an ordinary conveyor 


This illustrated book- of the same capacity. Please write for further par- 
ticulars of the ““ Rolem" conveyor. It is arevolution 





























These facts should interest and appeal to every . 
engineer, because they enable him to base his let is now available, 
and we shall be pleased 


calculations with the certainty of realization. 
‘ ; to forward you a copy 
Full particulars and Belt Data concerning upon receipt of apost 
Camel Hair Belting to be had on application. card. 


SPENCER (MELKSHAM) LIMITED 
MELKSHAM WILTS ENGLAND 


in conveying practice. 





























Hi gh Pressure 
e 
Pipe llations 





Se e : This group of 4’ and 3’ mild steel 
y E Flanged Galvanised pipes is illustra- 

tive of the pipework manufactured at 

our Millwall works. Nothing is too 
difficult for us, and no matter what 
H.P. Steam pipework you require, 


Inventors & 
So/e Makers 


ed ADI DVAN, AN 6a eo Tp. we can make it. Write to: ra 


PENDLETON - MANCHESTER LE BAS TUBE CO., LTD., 


afeBUSH HOUSE, LONDON. W.C. 2. ; Dock House, Billiter Street, aon E.C.3., 
t ; Works: CycLops IRoN WORKS, MILLWALL 
GLASGOW : 9, Howard Street. MANCHESTER : Te —s 
BELFAST 45, noodiiee Street. B.1.H. 
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AUTOMATIC 
COUNTING. 


“The art of measuring brings the world | 
into subjection to man. The art of writing | 
prevents his knowledge from perishing | 
along with himself.” 


The art of counting 
makes the manufacturer 
master of his plant and 
his business. 


Our Catalogue illustrates 
the largest variety of 
counting mechanisms in 
the world, 


,} 6593 
Write :— 


F. E. DICKINSON, 
St. Andrew's House, Holborn Circus, London, E.C.1 
Sole British Representative. 


en mm 
LOE OLLI OPP 





— 











iy, Fe 


MELDRUMS Ltd. 
, FORCED DRAUGHT 
FURNACES & STOKERS 


for maximum 
ficiency, low upkeep and 
smoke-cure 


TIMPERLEY, Manchester. 











ROTOKLENE STRAINERS 


ASHWORTH & PARKER, 
BURY. LANCS. 


See Advertisement, page 52, J une 17 


1SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 
York Street lronworks, Leeds. 


JOHN GRIEVE & CO., 


MOTHERWELL 
CRANE MAKERS 


See last aod next week's advertisement. 6104 

















A FIRM GRIP 


mae The NEW eee 


BOILER PLANT 


AT HACKNEY POWER STATION 
HAS BEEN INSTALLED BY = CARVES LTD. 


Say Fe 


— 


: er 


~—_ 


ga 


~I want 
Wee 


Our contract included the complete new Boiler House, comprising 
three 125,000/150,000 Ibs. per hour Simon-Carves Boilers, travelling 
grate stokers, coal handling and storage plant, ash handling plant, 

foundations, buildings, civil engineering work and all auxiliaries. 


Ee <emer 
eae. 


x Sh! Ree 


a, 


™, 
ad 


SIMON-CARVES BOILERS and patent Water-Wall Combustion 
Chambers are unsurpassed for efficiency and reliability at 
high ratings. 


SIMON-CARVES LTD. 


CHEADLE HEATH, STOCKPORT. 














OF te PUILEY 





¢- 


ace MENT 








Teen | 
AT- 
$3 

THOMAS and BISHOP. L 


“hel lamar) e Stree 















DAWSON & DOWNIE, || 
CLYDEBANK, tTD., || 
rUmrs & 







FOR LAND and MARINE PLANTS 


SEER ILLUSTRATED ADVT. PAGE 47, June 17. 


FORGINGS| 


HOSKING BROS., LTD. 
Love Lane, Sumner Street, Southwark. 




























Phone : Hop 2725 















BRECKNELL, WILLIS AND COMPANY, LTD. 











ENGINEERS. JACOB STREET, BRISTOL 
Telegrams : Telephone No. : 
BRECKNELL, 9344. 

PHONE, 
BRISTOL.” 
EFFECTS 
A HIGH CLASS CONSIDERABLE 
BRITISH PRODUCT. SAVING 





IN SAW BLADES. 








USED BY BRITISH 









GOVERNMENT. WRITE FOR 

LEADING SHIPYARDS 
is DESCRIPTIVE 
PAMPHLET. 


STEEL WORKS. 


PATENT HIGH - SPEED CUTTING - OFF MACHINE. 


MADF IN TWO SIZES SUITABLE FOR 
CUTTING BARS UP TO 6in, AND 10in. DIA, 


ACCURACY OF CUT ASSURED. 


THE “B.W.” 


6430 
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| pee B.T.H. Company has recently introduced a new line of multi- 

stage motor driven centrifugal air blowers ranging from 200 to 

2,400 cu. ft. per min. and at pressures from 4 to 4 Ibs. 

These blowers are specially suited for the following applications: 
Gas and oil burning annealing and tempering furnaces, forge 
and brass furnaces. Supercharging diesel engines, cement clinker 

burning, glass blowing, etc. 


DISTINCTIVE FEATURES 


Low installation costs, minimum floor space required. 

Quiet operation with freedom from vibration. 

Constant pressure over a wide variation in volume. 

High efficiency over wide load range. 

Ball and roller bearings, grease lubricated, will run 
for years with minimum attention. 


May we send you full particulars ? 


SMT eM scotatjeMe Mi levestre)ety se Colecineyem Gomes mice 


ELECTRICAL ENGINEERS AND MANUFACTURERS 


Head Office: Rugby, England. London Office: “Crown House,” 















B.T.H. motor-driven blower, 1,600 cu. 
ft. per min., 3 lb . per sq: inch pres- 
sure, 2,950 R.P.M., recently installed 
in a large factory for glass. working. 


Aldwych. 
Works: Rugby, Birmingham, Willesden, Coventry and Chesterfield. 


Al1231 





All Types of 
Constructions 


Mild Steel, Cast Iron, 
Stainless Steel, 
Homogeneous Lead-Lining. 


ASHMORE, BENSON, PEASE & Co., LTD., 
Stockton-on-Tees. 


Pur TOHITT BROS., Ltd. 


Engineers, Oarlisie. 


“CLYNE’ 


THE FIRST AND LAST 
WORD IN WATER-COOLING. 


Established in 1880, we were the first water- 
cooling experts in the country, and we now 
offer the most up-to-date plant on the market. 


To cool from 800 to 250,000 Gallons per hour 


in one unit. 


CLYNE ENGINEERING CO. LTD., 
NELSON STREET, BOLTON. 




















HOLDEN 
2 aeOken @- 


CENTRIFUGAL 





As supplied to Gov. Depts., 
kngineers, and 


$ higgente ail all over 


No. 1 
SHEARING 
MACHINE. 


Send tor Catalogue E2. | 


' °, . oo ’ 
‘ 
‘ ONS - UVERN 




















MODERN HEATING 
FoR FACTORIES 


with 


“SPIRAL TUBE” 
UNIT 
HEATERS. 


Use Steam or 
Hot Water. 


BRITISH MADE. 
Write for List ‘E.H.” 


SPIRAL TUBE & 

COMPONENTS Co. 

2 Pega See gs eh 
Telephones : North 2633 and Derby &71. 











6757 
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WE can supply complete equipment or individual 
machines for high-speed production of black 
or bright nuts and bolts, including :— 


LANDIS Bolt Threading Machines, Die-heads and Chasers. 
The Landis Automatic Bolt Threading Machine will 
thread 1600-#% in. bolts per hour. 


KOSFELD Nut Tapping Machines, Nut Facing Machines, 
A New Automatic Cutting-off and Pointing Machine which 
will deal with 2500 8 in. bolts per hour. 


CALOW Double Stroke Cold Heading Machines, Double 
Trimming Machines, Bolt Shanking al Pointing Machines. 
Thread Rolling Machines, 1500 14 in. up to 3000 tin. 
bolts per hour. 





Production guaranteed. Many of these machines can be 


demonstrated by appointment in our works. 
Landis Automatic Bolt Forming and Threading Machine. 
Two sizes, for bolts from } in. to } in. and } in. to 1 in. inclusive. 


ALFRED HERBERT LTD. COVENTRY. 























THE following booklets will be found of great 
assistance to Engineers who seek Economy 
and Efficiency in Power Transmission. 


INDUSTRIAL PRODUCTS PRICE LIST . . 
Ref. No. 016/33. 






TT - -wssinias STOCK CHAIN DRIVES . . Ref. No. 0/6/09. 
7 on request STANDARD DESIGN CHAIN DRIVES. . . 
| maintained at Ref. No. 016/16. 

| at the Works. CHAIN CLUTCH . . .. . Ref. No. 0/6/25. 

2 Push-Pull REMOTE CONTROL Ref. No. 2/6/09. 
eal CONVEYOR CHAIN . . . Ref. No. 020/05. 








RENOLD PRODUCTS 











THE RENOLD and COVENTRY CHAIN COMPANY LTD. 


RENOLD WORKS COVENTRY CHAIN WORKS 6453 
MANCHESTER COVENTRY 


Branches and Stock Depots in LONDON, BIRMINGHAM, MANCHESTER, LEICESTER, LEEDS, BRISTOL, COVENTRY, NEWCASTLE, BELFAST and GLASGOW. 





























TO NUT AND BOLT MAKERS. 





| 
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HERBERT IMPROVED HEAVY DUTY 
MILLING MACHINES. 


ERBERT Heavy Duty Milling Machines 

are now fitted with roller bearing spindles 

giving increased power and rigidity to the 
cutter, higher accuracy and better finish in the 
work, 


















We have had 39 years’ experience in milling 
and in the manufacture of milling equipment. 
We use 179 Milling Machines in our own 
works, 


We can give reliable advice on the selec- 
tion of machines, cutters and fixtures, speeds 
and feeds and modern methods for unit, 
batch or mass production, 


WE GUARANTEE PRODUCTION. 


FULL RANGE OF MACHINES FOR IMMEDIATE DELIVERY. 


Herbert No. 23P High Power Plain Milling Machine with roller bearing spindle. 
48 in. by 18 in. by 22 in. 


ALFRED HERBERT LTD. COVENTRY. 
W* manufacture fans for 


every purpose for which , 








fans can be employed—from | 
the largest units to the smallest. 
We invite your enquiries if 
you are considering any prob- 
lem necessitating the move- 
ment of air or gases. BUY 
BRITISH FOR QUALITY. 


i A large “‘ Keith ’’ Induced Draught 


Fan handling the products from 13 
oil-fired boilers consuming 5 tons 

a y -N ae oil per hour. Overall dimensions: 
23 ft. long by 17 ft. high by 7 ft. 
wide, 


JAMES KEITH & BLACKMAN CO., LTD. Head Office: 27, FARRINGDON AVENUE, LONDON, E.C.4. 
Telephones: CENTRAL 7091 (nine lines). Telegrams: “JAMES KEITH, PHONE, LONDON,” 


6562 
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THE FLEXIBLE 


BEARING FOR 
ALL OSCILLATING MOVEMENTS 





A FEW OF OUR CUSTOMERS. 


Aluminium Plant & Vessel Co. 
Alvis Car & Eng. Co. 

Armstrong Siddeley Motors, Ltd. 
Associated Equipment Co. 

Aston Martin Motors, Ltd. 
Austin Motor Co., Ltd. 


Bean Cars Ltd. 

Birmingham & Midland Motor 
Omnibus Co., Ltd. 

Bristol Aeroplane Co., Ltd. 

British Oil & Cake Mills, Ltd. 

J. Brockhouse & Co., Ltd. 

J. Buchanan & Sons. 


Gilford Motor Co., Ltd. 

Glennifer Motors Ltd. 

Gloster Aircraft Co., Ltd. 

Halley Motors Ltd. 

Hillman Motor Car Co., Ltd. 

Humber Ltd. 

Invicta Cars. 

Keighley Electrical Engineering 
Co., Ltd. 

Lagonda Ltd. 

London Electric Railway. 

London General Omnibus Co. 

Matchless Motor Cycles (Colliers), 


Carrimore Six Wheelers, Ltd. Ltd. 
W. E. Cary Ltd. Maudslay Motor Co., Ltd. 
Cirrus Aero Engines, Ltd. M. G. Car Co. 


Citroen Cars Ltd. 

City Electricity Depot, Leicester. 

Civilian Aircraft Co., Ltd. 

Clement Talbot, Ltd. 

Commer Cars, Ltd. 

Corporation Light Railways & 
Transport Depot, Southend. 

County of London Electric Supply 
Co., Ltd. 

Crossley Motors Ltd. 

Daimler Co., Ltd. 

Darracq Motor Eng. Co., Ltd. 

Dennis Bros. 

Desoutter Bros. Ltd. 

Desoutter Aircraft Co., Ltd. 

W. & G. Du Cros Ltd. 


Electro-Mechanical Brake Co., Ltd. 


English Steel Corporation Ltd. 
Fairrie & Co. 
A. Ferraris Ltd. 


Morris Commercial Cars, Ltd. 
Phillips Engineering Co., Ltd. 
Thos. Robinson & Son, Ltd. 
Rover Co., Ltd. 

Rowntree & Co., Ltd. 

G. Scammell & Nephew, Ltd. 
Shelvoke & Drewry. 
Standard Motor Co., Ltd. 

J. Stone & Co. 

Streamline Cars Ltd. 
Sunbeam Motor Co., Ltd. 

J. Thornycroft & Co. 
Andrews Toledo Ltd. 
Triumph Cycle Co., Ltd. 
Trojan Ltd. 

T. S. Motors Ltd. 

United Automobile Services. 
C. A. Vandervell, Ltd. 


Vauxhall Motors. 5918 


Westland Aircraft Works. 






J. Fowler & Co. (Leeds), Ltd. D. Wickham & Co., Ltd. 71 
Adaptable to machines of every type. Gallaher Ltd. Wolseley 7 pm Co., Ltd. 
Seasitnins Gen Garner Motors Ltd. J. Woodhea ons, Ltd. 
BI 


T. B. ANDRE & CO., LTD., 

VICTORIA GARDENS, LADBROKE ROAD, 

NOTTING HILL GATE, LONDON, W.11. 
Phone : PARK 9821. 


There are now over 4,000,000 SILENTBLOCS in use. 
































Telegrams: 
“ Reaveil ** 











Heer COMPRESSORS 


AND DRY VACUUM PUMPS 


HE illustration shows one of three 

Compressors, each with a capacity 
of 1600 cu. ft. of free gas per minute, 
supplied to large chemical works abroad. 
These machines are of the double-acting 
crosshead type, with forced lubrication, 
and low lift plate valves. 


This type of Compressor is made as a 
single-stage machine for pressures up to 
40 Ibs. per sq. inch and capacities up to 
10,000 cu. ft. per minute. The two-stage 
type, with intercooler, is made for cap- 
acities from 400 to 5,000 cu. ft. per 
minute, with pressures up to 120 Ibs. per 
sq. inch, or higher if required. 


REAVELL ... 


& ¢€O-, LTD. 2124, 


IPSWICH ~ 





eR A ese emma AC 
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LONDON SHEFFIELD 


Broad Street | White Building, ~ 
House, E.C.2. Fitzalan Square. 


GLASGOW CARDIFF 
7 West George St., 20 Westville Road, 
Cz Pen-y-lan. 
BELFAST 12 Ardgreenan Gardens, 
Strandtown. 
eh ©] 


AGENTS: HARPER GILFILLAN & Co., Ltd., 
Ipoh, F.M.S. 
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VERTICAL AIR COMPRESSOR 


Best of its kind in 


1898 


Capacit y—220 cub. ft. per min. 
Weight—10,640 Ibs. 


i §Best of its kind in “ 


1932 


__ Capacity — 450 cub. ft. per min. 
“©? Weight—7600 Ibs. 


CAMBORNE - - - ENGLAND 


AND REPRESENTATIVES THROUGHOUT THE WORLD. 


UY ALL BRITISH=mmm 














J. J. NIVEN & Co., Ltd., 
Wellington, N.Z. 


ALSO AT MELBOURNE AND CALCUTTA. 


TREVOR WILLIAMS (Pty.), Ltd., 
Johannesburg and Durban. 


6327 
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MAKERS OF 
ALL TYPES 
OF CRANES 











Catalogue 
on 


Application. 























Heap’s Patent Screwing Machines 


with Tangential Dies. 


They are designed from beginning to end as high-class 
Machine Tools and embody features not found in any 
other make of Screwing Machine. 


The Die Head is of our own Patented design. 


All parts of the Head, ‘and also of the Die Holders 
which are liable to wear, are of Hardened Steel. 
Dies with Ground Threads 
for precision work. The Thrust of the Dies is taken on the four-throw Cam 
which is fitted with Hardened Steel Strips. 


The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the danger of 
the Operator being caught by protruding Die Holders. 


The Hardened Steel Contact Blocks of the Die Holders 
bear for their full width on the Cams. 


These features render the Die Head when closed as 
rigid as a solid Die, and enable us to guarantee it to 
screw perfectly parallel.and uniform threads. 


Catalogue free on request. 


Joshua Heap & Co., Ltd., 


ASHTON-UNDER-LYNE, ENGLAND. 
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EWs vs <§ : 
CHAINBELTS 





> i ad > F 
oo . / | ; 
~ . & ie a 
oo a poset! Above:—Two heavy cased 
: = continous bucket elevators 
—_ in series, having a total lift 
of 150 ft. and dealing with 150 


tons of crude nitrate rock 
per hour. 


Whatever the requirements for conveyors 
or elevators, Ewart Chainbelt Co. Ltd., with 
over fifty years experience, can meet any 
problems and, at the same time, provide a 
system which is not only reliable and 
extremely durable, but which will take 
the minimum of power for its operation. 


Enquiries are invited, and advice will be 
gladly given in connection with any 
projected scheme. 
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‘THis small part, used on the rear axle of a famous medium 

sized car, is chosen for illustration because it is representa- 
tive of a type of small parts which, differing only in design but 
not in production requirements, are used in every industry. 








These requirements are strength and ductility, resistance to 
shock, economy in first cost, economy in machining and 
particularly in drilling and tapping. These qualities are admir- 
ably combined in Ley’s “ Black Heart ” malleable castings, which 
can be supplied to any required shape within extraordinary 
wide limits. Parts so made are consistent in quality and have a 
rigidity not to be found in presswork, their shape is not dictated 
by considerations of stamping dies and consequently machining 
allowances can be kept down to the very minimum. 












From the point of view of machining, the °937 in. hole shown is 
drilled from the rough core to within a ‘002in. limit at one 
operation, running the drill at 500 r.p.m. with a feed of 10 in. 
per minute. Those in charge of the works concerned state that 
they know of no other metal which would allow them to 
machine a hole as accurately as this at one operation and at 
such a speed. 


LEYS 


MALLEABLE CASTINGS CO. LTD., DERBY 


Raymond 
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|| ENGHT CYLINDER 
» KUSTON ENGINE 


AIRLESS INJECTION 


’ Uf | | \\ \ 



























Generating Current 


ata 


Sound Picture Studio 














" : mor Sts 2 
OIE 8 d Cit , Shep lud 8-cylind of 440 B.H.P. d coup 
G I , for 3-cyli f 27 B.H.P. for g ating current for lighting 
“Ruston” Engin selected for this plant largely on their performance in many other stations wh quiet and 
vibra he Fauing ¥ were outstanding features. The economy of the Ruston Engine is known oy he world 


Power Users interested in generating electricity at lowest cost should write for leaflet-—‘ ent at 0°476d. per unit.” 


Ruston & Hornsby FE ithcoln | 


LONIDON : IRAPEREIAL HOUSE : Ye W.¢.2. 
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GOVERNOR CONTROL 
of I-R Long-Stroke Air Drills 
accounts for their long life, low 
up-keep cost and extra-low air 
consumption. 

Constant repeat orders prove 
that the governor shows a real 
saving in drilling costs. 

Stocks for immediate delivery 
in a wide range of sizes. 








INGERSOLL-RAND COMPANY, LTD., 
165 QUEEN VICTORIA STREET, LONDON . ] 


FACTORIES IN CANADA & U.S.A 


Ingersoll-Rand 
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Get this. 


Our latest publication — TAURUS BRONZE 
CASTINGS—is not a catalogue, but a text book on 
bronze castings, written by and for engineers. 
It contains no superlatives, no extravagant 
“‘claims”’—just a simple but accurate outline of 
the essential factors which go to the making of 
a good bronze casting; a discussion of raw 
materials, the influence of composition on 
physical properties, the technique of casting. 
In addition, it includes the specifications of 
TAURUS bronzes and gives valuable hints, of 
quite general application, on the purchase of 
bronze castings. 


Comprising 50 pages, with profuse illustrations 
in colour, it is a worthy addition to the book- 
shelf of every engineer and metallurgist. 


A nominal charge of I/- covers the cost of 


distribution. Write now! 


DAVID BROWN 


& SONS (HuppD.) LTD HUDDERSFIELD. 





PRODUCTS. 


Turbine Reducing Gears. Helical Single Re- 
ducing or Increasing Gears. Helical Double 
and Triple Reducing Gears. Helical Reducing 
Gears, flange mounted, in horizontal and 
vertical types. Worm Reducing Gears, upright, 
inverted and vertical types. Worm Reducing 
Gears, flange mounted in upright, inverted and 
vertical types. Worm Reducing Gears, double 
reduction. Bevel Increasing and Reducing 
Gears, horizontal and vertical types. Turbine 
Reduction Wheels and Pinions. Rolling 
Mill Gears. Mine Winding and Haulage 
Gears. Tube Mill Drives. Change Speed Gear 
Boxes for traction and industrial drives. Auto- 
motive Rear Axle Drives. Transmissions for 
Rail Locomotives and Tramcars. Spur, Spiral, 
Helical, Bevel and Spiral Bevel Gears, complete 
or cut in customers’ machined blanks. The 
“D.B.S.” Patent High Efficiency Worm Drive. 
The “D.B.S.” Patent Adjustable Floating 
Reamer. “Roloid” Patent Gear Pumps and 
Rotors. Hobs and Gear Generating Cutters. 
Jigs and Fixtures, Iron and Steel Castings. 
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YOU CAN GET 
PERMANENTLY 


RELIABLE VALVES 
FOR STEAM 
AT 800F. 
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Monel Metal Valves and Valve Seats 
for Superheated Steam Plant. 


The effect of long periods of exposure of 


“MONEL 
METAL” | 


to highly superheated steam has been © 
carefully investigated. 
No evidence of deterioration or em- | 


brittlement has come to light. 
A throttle governor valve which had been in service | 
operating a turbo feed pump for 45,000 hours with steam 
at 750-800°F. was removed for examination. It showed 
no trace of the cutting action of the steam. Arring | 
trepanned from this valve was hammered flat without 
cracking, even on the sharp edges. The spindle when 
tested gave a tensile strength of 43°9 tons per sq. inch, 
a yield point of 22°5 tons per sq. inch, and elongation of 


“5 l 
fe of a recent order for rough cast 


























Write for a full set of our MM4 
series of leaflets on Power Plant 
applications. 







*Monel Metal is a Registered Trade Mark— 











42 per cent. on 4,/ area. 


For trouble-free service in Superheat Steam Plant 
fit Monel Metal. 








the property of The International Nickel Coy., inc 


Monel-Weir It 


CATHCART---GLASGOW 
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Parallel operation 


Weir Turbo-Feed Pumps are specially suitable for 
operating in parallel, either with other Turbo-Feed 
Pumps or with Electrically-driven Pumps. They are 
inherently stable and self-governing at all loads. Due 
to the careful design the pressure-capacity characteristic 
enables the pump to accommodate fluctuations smoothly, 
and surging in the pipe line is obviated. 


BOSE" oe) 


at 
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Oil-free exhaust 


The heat contained in the oil-free exhaust can be fully 
recovered, giving high overall efficiency. 


iis 
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Wu. 
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High pressures and temperatures 


Weir Boiler-Feed Pumps are built for the highest 
pressures and temperatures in use or proposed. Special 
glands, cooling arrangements and methods of support are 
provided, and the materials specially selected for 
the duty. 


. 
a 


SUSASRLOSEDOSES 2528 


BO GheERvesete ce 
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Feed Pump Room, Lister Drive Power Station, Liverpool, 


showing two Weir Turbo Feed Pumps exhausting into 
Weir Multiflow Surface Feed Heaters. 


EI ‘LTD 


CAIMICART : GLASGOW: 


ee 


Boiler Feeding and Feed Heating 
Specialists. May we submit pro- 
posals for complete Feed Layouts? 
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33” dia. Hydraulically Operated Sluice Valves, for turbine control. The piston valve 
governing the pressure supply to the hydraulic cylinder is adjustable directly by means 
of the hand lever, or remotely by electric control operating through the solenoid. 
Gunmetal shoes on the valve door slide in machined gunmetal guide channels in the 
valve body ; gunmetal bushes are fitted in gland and stuffing box, and the hydraulic 
cylinder is provided with a bronze liner. 


J. BLAKEBOROUGH & SONS LTD., BRIGHOUSE 
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MILEAGE 


WITHOUT 


MAINTENANCE 















BY virtue of a special process involving 

centrifugal casting, the Davis Wheel 
possesses qualities of wear resistance 
unobtainable in any other type of 
Railway Wheel. 





The tyre portion is of manganese alloy 
steel, water toughened in such a way 
that the wear-resisting face is of 
sufficient depth, and yet retains a backing 
of alloy steel in its toughest condition. 


S LE CENTRE The plate and hub remain un-alloyed,— 
rd 7 pice = plain ductile and safe mild steel, 
ACCURATELY 
CONFINED TO TREAD 
PORTION ONLY. 


The result is that the Davis Wheel pre- 
sents to the rail quality of tread and 
flange metal particularly adapted to 
resist service stresses resulting from 
rolling action, skidding and braking. 






THE 


DAVIS “STEEL 
HEEL 


THOS FIRTH « JOHN BROWN LID 
ATLAS & NORFOLK WORKS = SHEFFIELD 


Dickson 
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(~~ sSURER POWER: 


PYROMETERS en Oe _ oe i! “4 INDICATORS & 


HAIMA RECORDERS 
THERMO-ELECTRIC HA ' 
| FOR 


STATOR & ROTOR 


ah URE 
THERMOMETERS PRESS 


MERCURY-IN-STEEL 4 : ; DRAUGHT 
THERMOMETERS | jg the latest Super-Power Station to be equipped with DEW POINT 


of flue gases 


THERMOMETERS CAMBRIDGE INSTRUMENTS ne > 


DENSITY 
THERMOMETERS The whole of the temperature-measuring equipment will be by Cambridge. 
ete. All the instruments will be arranged for flush mounting on panels. 




















CAMBRIDGE INSTRUMENT COMPANY LID. 


=” 45.GROSVENOR PLACE.LONDON, S.W.! 
ai FS * PONDON AND CAMBRIDGE. 


TELE 


? 


TTT 
| 
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SEE OUR DISPLAYED ADVERTISEMENT ON PAGE 29 


“axman Heavy Duty Oil Engines 


up to the maximum. Vibrograph records 

18S new addition to the Paxman range of were taken under these conditions by a well- 

Oll Engines offers many outstanding known firm of Vibration Specialists who, in 
features. their r rt, state *‘In view of the fact that 
Pistons and connecting rods can be re- this engine was not held down in any way, 
moved through the crankcase; the time taken nor the generator bedplate designed to Publi . 
for this operation after disconnecting the run unsupported, it is a very creditable Pu ication 
big-end bearings ts less than 2 minutes. performance."’ No. D 1005 
ibrationiess running is ensured. To de- These engines run smoothly and silently ; gives full 
monstrate this a6-cy!l. unit, complete with they are automatic in operation; require fenllenee 
Generator, was recently submitted to a very little attention, and gli parts are acces- particutars; 
remarkable test. The complete set was sible. They are made in powers from 75 to please write 
mounted on wheels and tyres, electrically 800 B.H.P., running at speeds from 500 to for @ copy 
loaded and run at various speeds and loads 750 r.p.m. 











“3 i! 


Telephone : 


Davey, Paxman & Co. Ltd. (Estd.1865) 9 "OPBORN 4%. 
: Aldwych House : Aldwych : London : W.C.2. COLCHESTER. 








HADFIELD’S PORTRAIT GALLERY OF COMPLETE 
ENGINEERS AND METALLUAGISTS. 


CRUSHING PLANTS 


of all types and of any magnitude for the 
reduction of all classes of Stone and Ores. 


‘fig 


SPECIALITY : 


REVOLVING SCREENS 


of all sizes and forms 
for every 4a of epoca" Plant. 


MINING REQUISITES OF ALL KINDS. 


arron notedeee, toe.) MADEFIELDS: 1.32) 


HEAD OF 1847 COMMISSION ON 
RAILWAY MATERIALS. East Hecla & Hecla Works, SHEFFIELD, ENGLAND. SPECIAL SCREEN AND RUMBLER FOR GOLD MINE, 


No. 86 PORTRAIT. Area of Works over 200 acres Buildings cover 61 acres 5836 10 Feet Long by 3 Feet Diameter. 
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N E W WEST 
DOUBLE - DECKER 
GRANDSTAND, 
TWICKENHAM, 


RUGBY UNION GROUND. 


















STRUCTURAL 


STEELWORK 


BY 
RUBERY, OWEN & Co. 












essrs. HUMPHREYS, Ltd Bnet essrs. KENNEDY & DONKIN. 


THE 1,250 TONS OF STEEL- 


cobb tors Me ua 
oO WORK IN THIS GRANDSTAND, 
RU BER y ’ OWEN & { > WHICH IS PROBABLY THE 


LARGEST IN GREAT BRITAIN, 


DARLASTON, SOUTH STAFFS. WAS MANUFACTURED AND 


ERECTED BY US. 






LONDON: Imperial Buildings, 56, Kingsway, W.C.2. 
BIRMINGHAM: Norwich Union Chambers, Congreve Street. 5957 














Sele IMeN\i6 PieaualsS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 

















PUMPS yyywakD-Ty 


FOR ALL PURPOSES s-CO-LTp 









QUOTATIONS SUBMITTED 99, QUEEN VICTORIA STREET, LONDON, E.C.4. 
FOR ALL REQUIREMENTS. Works: LUTON, ENGLAND. (Established 1815.) 























Telephone No. : 40 DOWNFIELD. 


HEAVY-DUTY ROLLER-BEARINGS. 


Inner Race to 40in. Diameter Bore. 


COMPRISING :— 


PATENT H.D. JOURNAL BEARINGS. 


Also 


COMBINED LOAD ann THRUST | 


PROVISIONAL. 
PATENTS. 


For LOCATION ann HEAVY THRUST, 
In ADDITION to HEAVY LOAD. 





Finest British Materials and Craftsmanship Throughout. 














" SF had cack. Ni ere 28 We 
eg bs See it a widest : ae EF Ie ¢ 
THE LAMGKST ROLLER BEAKING IN COMMISSION, SUPPLIED BY:— W. ASHBY MITCHELL, BALBEUCHLY, ar. DUNDEE. 


— 
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Johns-Manville 


PROVIDE 





EFFICIENT & ECONOMICAL 


CONSULTATION 
SERVICE 


All best treatment processes demand uniformity of tempera- Seventy-two years’ successful 
ture and ease of control in the simplest possible manner. insulation experience in 
It is now universally agreed that the greatest single factor hundreds of industrial pro- 
towards attaining these objects is the proper use of adequate h d h 
and suitable heat insulating Materials. They will definitely wha 3 oy hee sg Wisk ees Johns- 
provide uniformity of temperature within the structure, Manville the foremost 
simplification of control and reduction in cost of operation authority in the world on 
and maintenance. heat insulation problems. 
Johns-Manville heat insulating products—Silocel, Superex, Their engineers who are 
Banroc, Asbestos and Rock Cork—have satisfactorily served ods ° . 

: - - - . specialists in this work are 
manufacturers in all leading industrial countries of the 
world for over 70 years. Many of these products have 
been developed as a result of some new industrial develop- 
ment or process and consequently are regularly specified by whatsoever. 
discriminating engineers. 

Silocel heat insulating bricks, powder and concrete are the 
most efficient products available for temperatures above 
1000° F. Below this temperature J-M Banroc, Asbestos or 
Rock Cork are generally more satisfactory. 

The cost of applying Silocel insulation is saved within one 
year by :-— 


7/4\\\ 


at your service for consul- 
tation without any obligation 


(a) Reduction in fuel consumption. 
(b) Reduced maintenance costs. 
(c) Increased productions due to less time to 
heat-up after shut-down and frequently J-M 


shorter operating cycles. “HEAT INSULATING MATERIALS” 
(d) Improved working conditions for the 
operators. 
Further detailed information together with specific recom- 
mendations will be gladly forwarded on receipt of blue- 
prints, sketches or other pertinent data. ) . 


== —SSSSSaam!_{_&_{_> > IY’ 
J-M JOHNS - MANVILLE 60., LTD. 
Industrial Insulation 
WINDSOR HOUSE, 


S | LO - E L 46, VICTORIA ST., 


LONDON, | S.W.I. 
SUPEREX BANROC 
ASBESTOS ROCK CORK Telephone Victoria 7793. 


This useful illustrated book of 
reference will be sent on request. 


From 400° F. below zero to the highest industrial temperature 6810 
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soem: suis = . : 
. Plain — ee Roller Bearings interruptions, and 8 reduc- 
Rolling 7/32” 0.95% Carbon Steel Wire, weight of material 250 lbs. a ° 
pet na Ee tion in scrap, are other 
: ES uae ee a ae advantages secured by the 
" Meret ueusevonocces neem | use of SAIS self-aligning 
a | | ma sr aS cle eee roller bearings in rolling mills. 
+ 
| | | | About 700 ELSIF equipped 
100 ; | 4 
, 4 tee stands for hot and cold rol- 
. 6 Pec aed At auk4 ling are at present in operation. 
| eas iS eee Sp ‘ 
La em i sa ee ee eee ee ae P| 
Plain Bearings Roller Bearings 
Rolling 1/4” 0.65% Carbon Steel Wire, weight of material 140 lbs. 
Output curves obtained during rolling under normal conditions | 
ital in the wire finishing train illustrated above. The power saving a= 
— effected by the use of roller bearings averages 40%. 
SELF ALIGNING 
D. ROLLER BEARINGS 
FOR ROLLING MILLS 
Im HIIII T Ih | | | DEVELOPED FROM 10 YEARS EXPERIENCE ||||///|/| 
QUT Hit AND SUPPLIED BY sccr SWEDEN /|||\||||| 
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THE SKEFKO BALL BEARING COMPANY LTD 
HEAD OFFICE & WORKS: LUTON, BEDS. 
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The name of Wayland crops up ina 
score of legends of the middle ages, 
and is always associated with tales 
of his wonderful skill in working 
metals. Originally the blacksmith 
of the gods, swords which he scored 
with runic characters of magic 
potency brought his work into 
great demand. 






















A far cry from those hand-wrought 
swords to the modern efficiency of 
the B.I. Automatic Butt Welder ; 
but in the one lie the beginnings of 
the other. The B.!. Automatic 
Butt Welder produces welds of 
great uniformity as regards both 
strength and amount of upset. 
Suitable for welding mild steel 
tubes, and all sections up to 2 sq. 
inches. Write for catalogue. 


B.I. 
ELDERS 









BRITISH INSULATED CABLES LTD. 
Cable Makers & Electrical Engineers 


PRESCOT, LANCS. 
Telephone No. PRESCOT 6571. 


LONDON OFFICE: SURREY HOUSE, EMBANKMENT, W.C.2 
TELEPHONE Not TEMPLE BAR, 4793. 4. 5, & 6. 
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17, GROSVENOR GARDENS. LONDON, S.W.!I. 


















FURTHER 
DETAILS 
ON 
REQUEST. 


THE WARD No. 10 Size Combination Turret Lathe with 
Covered Bed. Automatic Lubrication to every moving part 
and many other special features. 


H. W. WARD & Co. Lr. se_ty oax BIRMINGHAM. 
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ASQUITH RADIALS CANNOT 
BE EQUALLED / 


No other type approaches 
the O.D. and S.C. Types 
for increased production 
withreducedrunning costs. 






























Every working control actually on 
the spindle slide, and concentrated within 
a surprisingly small space. Note the 
Patented Master Switch which controls 
Start, stop and reverse to spindle, as 
well as elevating and lowering of arm. 


, 


igi — - : Made in sizes down to 3 ft. 6 in. maximum radius 


Send for ioniainn: R-43 and R-44 giving full details of of spindle. Speeds to suit all requirements. 
these models, and learn how to cut costs without 
sacrificing efficiency. 


WILLIAM ASQUITH LTD., HALIFAX. 
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Four more | 





essential 


___ service 








Four more Crompton Auto- 
synchronous motors of 600 
H.P. each have been ordered by 
Messrs. W. H. Allen, Sons & Co., Ltd., 
for the L.C.C. Abbey Mills Pumping Station, 
where four similar machines—one of which is illustrated here—are in service. 
HUNDREDS of these motors have been chosen for vital duties such as 
pumping, because although there are other synchronous-induction motors, 
there is none so simple, so efficient and so reliable as the original Crompton 
Auto-synchronous motor. These machines are made in sizes from about 
30 H.P. upwards ; we should be pleased to tell you more about them and of 
their application to constant speed drives of all kinds. 
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PARKINSON LIMITED GUISELEY & CHELMSFORD. 
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HACKNEY 
POWER STATION 
EXTENSIONS 














+ 








30,000 K.W. 3,000 r.p.m. PARSONS TURBO - ALTERNATOR 
installed in the new extension to the Millfields Road Generating 
Station of the METROPOLITAN BOROUGH OF HACKNEY. 


C.A.PARSONS 


& COMPANY LID ~~ 


HEATON WORKS, NEWCASTLE-ON-TYNE. 
y ye London Office: 56, Victoria Street, Westminster, S.W.1. 
Y 
H 


















INUIT 
PULL 


8972 
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I P.S. No. 470. 
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Special Leather Belting 





a 
a a ne eo 




















Tullis 


can offer you 

Qu ali CY: Belting guaranteed 98 per cent. Stretchless and 
Straight Running. 

Salesmanship? Advice from skilled Belting Engineers. 

Service: Quick delivery and experts to fit Belts at proper 


tension over pulleys. 


John’ [u llis & Son ltd st | 


St. Ann’s Works, Tullis Street, Glasgow, S.E. 
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HE Turbo Electric Liner “ Monarch of Bermuda” 

of 23,000 tons (and sister ship “Queen of 
Bermuda” under construction) is fitted with 8 
B. & W. boilers operating at 400 Ibs. per square 
inch pressure and 650° F. final steam temperature. 
The tender “Castle Harbour,’’ stationed at 
Bermuda, also has 2 B. & W. boilers operating at 
180 Ibs. per square inch. 
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HE Castle Harbour Hotel at 
Lin has 2 oil fired B. & W. 
Boilers installed, each of 1,426 square 
feet heating surface, operating at 
165 Ibs. per square inch. 














BA B 2 O a K ' S CONTRIBUTION 


TO THE REGULARITY AND COMFORT OF 
THE NEW YORK — BERMUDA SERVICE. 








HE application of Babcock Boilers 

to a very wide range of service is 
well shown by these illustrations of the 
New York—Bermuda run, representing 
the use of Babcock Boilers for high 
speed liner practice, intermittent 
tender service and industrial heating, 
laundry work, etc. 


Rytac 100/2 
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The 
STIRLING BOILER C® L?? 


are able to announce that they are to 
supply the steam-raising plant for the 


FULHAM 


BOROUGH COUNCIL'S 
NEW POWER STATION 


This plant comprises 


SIX TRI-DRUM 


‘STIRLING 
BOILERS 


each capable of evaporating 260,000 lbs. of 
water per hour; 625 lbs. working pressure, 
final steam temperature 850°F. 

Each Boiler will be equipped with 


BAILEY WALLS 
Retort-type Stokers, Superheaters, Econo- 
misers and Air Preheaters 





ood 
> 


— FT 
THE STIRLING BOILER C°L™ 


32-33 FARRINGDON STREET, LONDON, E.C.4 








——————————————————— 
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Row’s Patent Indented Tube 





having TWICE the EFFICIENCY of 
PLAIN TUBE forms the Basis of our 


CALORIFIERS 


for the HEATING and COOLING 
of WATER, OIL, &c. 





They are also assembled in 
Battery form, in single or 
multiple units for heating 
TANKS, BLEACHING 
KIERS, DYE VATS, &e. 


by Live or Exhaust Steam. 














All tubes are constructed from solid drawn Copper tube of heavy gauge 
and are tested TWICE during manufacture to 250 lbs. per sq. in. 
The bodies of Calorifiers and tube boxes are of high grade Cast Iron. 


5 oyles Limited 








Fig. 1. be Fig. 2. 

ild § SA. Similar construction and Auto- 
Puen monet a . tes — 4 ceo ly ‘ele asTT) matic Control as Fig. 1, but with 
back wane. AL separately de ays 6) UN CUNG: ic S51 PHONE. the tubes secured to a Gun 
tachable. Fitted with Royles Vissi Sars j Metal star at the lower end 
Patent Automatic ‘ Steam” os the ae oe » with- 

) rawD as a complete unit. 

~~ ENGINEERS AND SPECIALISTS 























poe?  oasaaial 
J 


PSENTINEL Air Com Dress 


Belt, Steam. Motor or Gas Engine iD Sors | ! 


AIT ATE Rie SE OA AED POITIER 





FEATURES. Being Automatic in 





. action these Com- 
Simple Design. , 
pressors require the 
Massive Construction. 


Few Working Parts. 
Reliable. 
High Efficiency. 
Low First Cost. 


Small Foundations. 


DUAR a Oey MacLELLAN LTD. 


minimum of attention. 


—__ 


Write for 
Catalogue giving full 
particulars, which is 

sent post free, 


6628 








.Sentimel Works -;- -_ + GLASGOW 


ry mee OSes 


Valves are made at Sentinel Valve Works, Worcester. 














42 
a 


CT ee es aa 


é a ee : 3 
Pate a Pn ee 
TIN-DREDGER “TEMPILANG” 


[SUPPLEMENT page xIT] 


ENGINEERING. [JUNE 24, 1932. _ 





THE ORIGINAL BLUELINE 
OIL HARDENING STEEL 


NON-WARPING NON-SHRINKING 


Especially suitable for Press Tools, Needle 
Swaging Dies, Gauges, Rivet Heading Dies, 
Fine Tools and Cutters, and all intricate 
work where it is essential to avoid 
distortion. 

KE 672 resists wear to an exceptional 
degree. Supplied in bars, forgings, sheets, 
hot and cold rolled strips and precision 
ground bars. 


Deliveries from stock. 


A Re 4 es Soseape be aeat « gla 
KAYSER ELLISON 
STEELS33=% 


AAF. SMULDERS 


* _...SCHLIEDAM 


HOLLAND 


— 
= A > 
ae =e 
ow 


PEMPILAND 


~~ a —_ 
' nee _— = a 


supplied tothe Dutch jm ——— 


— — << ee 


Colonial Governnent i —_e — eee 


LONDON OFFICE : 38, Victoria Street, Westminster, $.W.!. 


Telegrams & Cables: “ VILVALLE,” London. Telephone : 3190 Victoria (2 lines)- 
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CONSTRUCTIONAL WORK SIMPLIFIED 


THE 


ALL-BRITISH 


BOYER 


PNEUMATIC 
RIVETING 
HAMMERS 


Reduce Costs and 
Speed up Output 
on Steel Frame 
Buildings. 
& 
Used on the 


THE 


ALL-BRITISH 


BOYER 


PNEUMATIC 
RIVETING 
HAMMER 


driving lin. diam. 
rivets, 7} in. long 
near the top part 
of a London 
Theatre. 


World’s Biggest 
Bridges. 
» 
Write for Section I, 
Catalogue 46. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD., 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 
BRANCHES ALL OVER THE WORLD 


FACTORIES AT :—London, England. Fraserburgh, Scotland, Melbourne, Australia Montreal, Canada. Berlin, Germany. Detroit, Cleveland & Franklin, U.S.A. 








STORAGE TANKS. [ == — 


agate Nepemagy — ae! a bese 7 
- 





Mg On eet ee 
outside islaee : 











| constructed of accurately 
machined and sap 

is WW) pendiedcash iron ss 

MATLIED g Di AT | WwW PARK WORKS MANCHESTER 
: 22 GT. SMITH ST. LONDON S WI. 


rP 34 
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MILD STEEL STATOR 


Telegrams: 
Uxbridge. 








STEEL WELDINGS 


«“MONARCH OF BERMUDA” 
FOUR SETS FOR MAIN PROPELLER MOTORS. 








Strength with Lightness. 





Reliability with Economy. 





Send your Casting Problems 
for Welding Solution. | 








Make use of our experience. 





— 


CASE FOR 5,000 HP. ‘MOTOR. 


THE STEEL BARREL C2 
aa UXBRIDGE, MIDDLESEX. 


L?t TD 6557 


*Phon 
Uxbridge 251. 














A leading Authority’s 
opinion of 
HARPER CASTINGS 


Extract from article describing the manu- 
facture of Crompton Parkinson Fractional 
Motors :— 


“With regard to manufacture, the various stages and 
processes inspected at the Chelmsford works presented 
nothing of outstanding note, other than that modern 
methods and established practice are employed throughout. 
But that is precisely what one would expect. The stators 
and end shields, etc., are special castings of the highest 
standard of quality obtainable. They require very little 
machining. The end shields are first trimmed and drilled, 
and subsequently function as the jig assembly for the 
other components.” 








Harper Castings cost less because 
they save more. 












RPER&C°L? 
ILLENHALL 


TELEGRAMS: 
HARPERS, WILLENHALL. 


JOHN 


ALBION WORK 


TELEPHONE: 
WILLENHALL 124 ( @ LINES) 

















ae 
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HIGH SPEED OIL ENGINES 
93 to 102 BHP—1 to 6 Cylinders. 
Extensively used for 
Electricity Generation, Pumping and Compressor 
Sets, Road Transport, Marine Propulsion. 





Compared with a petrol engine they effect a saving of 80 per cent. 
in fuel costs. 

They start by hand from cold without preliminary heating. 

They are immune from the deadly risk of fire. 





INTERESTING APPLICATIONS 
OF A 
GARDNER HIGH-SPEED OIL UNIT 





A Liverpool flour miller informs us that his Gardner 
3L2 Engine (28} BHP.) is installed on the second 
floor, and drives by belt the whole of the machinery 
in the 


machines, 


building, consisting of nine flour mixing 
handling 350 tons of flour per week, a 


number of electric weighing machines, and a hoist. 


In addition, it is belt-driving a dynamo for the whole of 
the lighting. 


It was installed twelve months ago, and during the last 
few weeks the engine has been working twenty hours 


per day. It will continue to do so for some time. 


On no occasion has the engine let him down, and so 
great is the user's confidence in it that he does 


not deem it necessary to have a stand-by unit. 








London Office : 


L. GARDNER & SONS LTD., PATRICROFT, Manchester. ,,; QUEEN VICTORIA STREET, 


(Proprietors of NORRIS. HENTY & GARDNERS, LTD.) 














MCLARENS DIESEL 









FOR ROAD 
VEHICLES 


One of the cylinder blocks, with the head 
and combustion space sectioned, The nozzle 
delivers fuel in a spray against the flame plate 
at the mouth of the air cell. (By permission 


of “‘ The Commercial Motor.”’) 
The Crankshaft is mounted in seven main 


bearings ; the oil pump is driven direct from 
the front end of the crankshaft. 






















McLaren High Speed successful and ponent 
Diesel Engine, is at once ra ie pi _ ee 
the answer to the high fuel fuel oil 
costs of road transport anda be Hi Maren Li, wer 
thoroughly tried and trust- to introduce the British Built 


worthy engineering job. 


High Speed Airless Injec- 








It is specially designed to fit 
into existing Lorry and ‘Bus 
chassis, forming a most 


tion Diesel Engine—British 
Built—British reliability 
throughout. 


J & H MSLAREN L™ MIDLAND ENGINE WORKS LEEDS 
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TEXTILE & BALATA a MANUF ACTURERS. | 


QUALITY anp PRICE 


RIGHT. 





| 
| 
| 


SATISFACTION 
GUARANTEED. 


BALATA BELTING, 


All widths and plies up to 50 inches wide for 


DRIVING AND 


SEWN COTTON BELTING. 
SOLID WOVEN HAIR AND COTTON BELTING. — 


HENRY A. COLE & CO., LTD, 
King Street, LIVERPOOL. 
BEAUFORT ROAD. _ BIRKENHEAD. 


W orks : 


CONVEYING. 


5NR1 








THE ‘‘ THRAPSTON” 


INDUSTRIAL ENDLESS 
“VEEFLAT” ROPE DRIVE. 








i Sand-blast Compressor being driven from 


h.p. Motor on to plain flywheel. 





With a ratio of not less than 3 to 1, Smith’s 
“Veeflat’’ drive eliminates the expensive 
“V” Grooved driven Pulley; an ordinary 
Flat Face Pulley is all that is necessary. 

THE MOST MODERN AND EFFICIENT FORM OF POWER TRANSMISSION. 


SMITH & GRACE, LTD., 


Telephone: 
19 Thrapston. 


Engineers and Ironfounders, an 
Telegrams: 


THRAPSTON, NORTHANTS. “ Grace, Thrapston.”’ 
LONDON : 35, Queen Victoria Street, E.C.4. Phone: 


9531 City. 























SIMPLEX PUMP. 
Specialities : 
BOILER FEED 

MINING 
DEEP WELL 
BOREHOLE 
VACUUM 
HEAVY OIL 


COMPRESSORS 
CONDENSERS 


CENTRIFUGAL PUMPS. 


2 es 


TURBINE TYPE. 





HORIZONTAL TREBLE RAM PUMP, 
M 


OTOR DRIVEN. 


SPLIT CaSING TYPE. 


ent 
“* Pumps,” 
Manchester. 


ANK PEARN & Ce? iy? Telephone : 





DUPLEX PUMP. 
Specialities : 
CENTRIFUGAL 

TURBINE 
CIRCULATING 
HYDRAULIC 
BOOSTERS 
AIR 


HEATERS 
CALORIFIERS 








LiIANCHESTER. 





1141 East 
Manchester. 


Avaeet Pee eee R451 








Ob = 2 ues oir eras ee rue ee 

























“ Broomwade 
Air Compres- 
sors are made 
in fixed and 
portable types 
to suit all 


| duties. 


BROOM 


‘BROOMWADE — 


Renowned throughout the 
world for high efficiency 
and absoltte reliability. 
“ Broomwade” Air Com- 
pressors are designed and 
built to give TROUBLE- 
FREE SERVICE. 









There is a ‘‘ Broomwade” 
Compressor to exactly suit 
every duty — fixed or portable—any type of 


years’ specialised experience is at your service. 


| drive 
Information and advice readily given—over 25 
| ‘* Broomwade ’’—British made. 


| 
le 


ee a, 


EF 





& WADE LTD., HIGH WYCOMBE. 


















Jy 


A ne me wee = 











‘VALOR 
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Suitable 


for use in 
Office 
STEEL SHELVING and 
ADJUSTABLE SHELVES Pagpionery 
ores. 


OPEN OR GOSED BACK TYPE 


| 


| 


| 
} 
} 


The use of Steel Shelving in Offices and Works is becoming increasingly | 


popular. This type of Shelving is specially designed for medium weights. 


justed so that varying 
sizes of files or 
documents 


“Valor” Steel 
Shelving is made of 
best British materials 
and to the usual 
“Valor” high stan- 
dardof workmanship, 
and in addition to 
being strong and 
durable, helps to re- 
duce fire risks. 


The standard finish 
is an attractive olive- 
green stoved enamel. 


Write to-day for List 46/V.55 
giving full particulars of this 
and other types of Shelving, 
also Steel Filing Cabinets, 
Cupboards, Lockers, etc. 


THE VALORCO.,LTD., 


Bromford, Erdington, 
BIRMINGHAM. 


London : 120, Victoria St., S.W.1- 


tis 














can be| 
stored economically. | 


The Shelves are ad- | 





Send for new Catalogue of 


MERRY WEATHERS’ 





Made in several sizes from 2 to 200 H.P. for coal, 
wood, oil, gas, or other fuel. 


THE IDEAL BOILER FOR 
UP-COUNTRY, MINING, MARINE 
AND OTHER PURPOSES. 
The Merryweather Boiler combines the 


highest efficiency with minimum weight 
and bulk. 





IN SERVICE IN ALL PARTS OF 
THE WORLD. 


Catalogue No. 384 J, will be forwarded on request. 
Estimates furnished on application to :— 


MERRYWEATHER & SONS, 
GREENWICH ROAD, 
LONDON, S.E.10. 














6109 














MARSHALL, FLEMING & G™L* 


ANES 


MOTHERWELL 











Water Tube Safety 














Just paint it on threads 

















SMOOTH-ON No. 3 not only adheres well to the thread surface 

but as the body is metallic it cannot dry out, shrink, crack or 
shrivel. In contrast to ordinary fillers, Smooth-On No. 3 retains its 
original volume for all time and therefore is as dependable as the pipe 
metal itself on lines carrying any fluid and any temperature. 


Write for the Smooth-On 
Handbook, which will post 
you well on all seven kinds of 
Smooth-On, where to use each, 
how to apply for best results and 
what to expect from the finished 
job. 


Distributed by : 


Messrs. WALTER P. NOTCUTT, LTD., 

Notcutt House, 
Southwark Bridge Road, London, S.E.I, 
and carried in stock by leading dealers and 
supply houses. 











Sold everywhere 
in | and 5-lb. tins. 
Ready to use. 


Made by Smooth-On Mig. Co., 
Jersey City, N.J., U.S.A. 


E-7 





| 





BOILERS 
GFELDIN aPLATT’- 





HYDRAULIC MACHINERY 


We are recommended by many leading 
firms for the machinery we have made to 
specification for special purposes. 


No matter for what you are requiring 
Hydraulic Machinery, we shall he pleased 
to receive your enquiries and to submit 
designs. Our specialities include :— 


Rivetters, Capstans, Cranes, Pumps, Accu- 
mulators and all kinds of Presses. 


| We are also makers of Cold Starting Heavy Oil Engines. 





| Hydraulic Plate Straightening 
Press for plates 12 ft. by 4 ft., 
| $/16 in. thick. 


For prompt and skilled attention address your enquiries to :— 


FIELDING & PLATT Ltd. 


ATLAS WORKS, GLOUCESTER. 
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TAYLOR & CHALLEN PRESSES | 


TAYLOR & CHALLEN LT Engineers, Derwent Foundry. 
Works & Showrooms : Constitution Hill, BIRMINGHAM. 
Complete Plants Made and Erected for 
the Production of all kinds of 
PRESSWORK, MINTING and 
MILITARY CARTRIDGE. 

















DOUBLE CRANK PRESS. ROLLING MILL with Hardened Stee! Rolls SLITTING MACHINE for Transformer Strips. 




















75k Wark on on. 
E Cll & CPLA STEEL WORKS Py heffii Zeke 7, 














PECKETT’S 
LOCOMOTIVES 


or aL SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


PECKETT « SONS Lyr., 


RISTOL Telegraphic Address: “PECKETT, BRISTOL.” 
London Representatives: FERGUSON & PALMER, 9, Victoria St, Westminster, 8.W.1. 


W. G. BAGNALL. 1D. STAFFORD, ENGLAND. 


London Office: 32, Victoria Street. Telephone: No. 1882 Victoria. BUILDERS OF LOCOMOTIVES 
weighing from 3 to 50 tons, for any gauge 
of highest-class workmanship and material 

arnt at competitive prices. 














Sugar CaneWagons, 
Tipping Trucks, 
Turntables, 
Switches, &s. 
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ARROL PRODUCTIONS 


18,600 TONS OF STEELWORK IN THE BATTERSEA POWER STATION 











SIR WILLIAM ARROL & CO., LTD. GLASGOW 


Contractors to The London Power Co., Ltd. 


KEEP’S CONSTRUCTION Company, wood THE 


wore 0” BARWSTREET, 222": | FOUNDATION “EFFICIENCY 


Midland 4879. 


BIRMINGHAM. 
BEARINGS HANGERS 
RAILWAY CARRIAGE TANKS. PIPLNG.|| sHAFTING SLINGS 
COUPLINGS BRACKETS 
PLATE Mi ETA t WO FR K PULLEYS : STANDS 


— mn 7 v a Sc R PTI O N ae MANUFACTURED BY oat 


OXYGEN-ACETYLENE WELDED JOHN JARDINE LIMITED 
OR Deering Street NOTTINGHAM cose 


RIVETED. ‘na Telegrams : ‘‘ JARDINE,” NOTTINGHAM. Telephone: 8296 & 6. 









EFFICIENT 
BEARINGS 
ARE MADE 
TO MEET 
REQUIREMENTS 
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IS ASSURED 
EQUIPMENT IS CENTERED ON 


ae al 





TIME 


Timken 


Trade Mark : 


BRITISH TIMKEN 


| Fogo 
CHESTON ROAD, 
BIRMINGHAM. 


ASTON, 


WHEN 


TELEGRAMS: “BRITIMKEN, PHONE, 


BIRMINGHAM.” 









DEPENDABILITY fp. 


AEROPLANES 
AUTOMOBILES 
CONVEYORS 
MACHINERY 
MACHINE TOOLS 
ROLLING STOCK 
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— oa 
Send us your eng steel 
an ar B oductions is 


used Huish Manufacture- 
0 










Also ; hined 
ecial mac 

all _kinds - Valves Flange y 
Fittings: pmetals, accurer 4 
tC.» 

machine se your re 
Designed to Sut? 
ments. 


quire 
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F 
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Machinery failures overcome by 
Barimar Scientific Welding 


Barimar in the course of 26 years’ Scientific Welding has had the opportunity of 
observing thousands of large repairs made by them to Industrial Machine Parts. 
No general engineer can possibly acquire the practical experience of Scientific 
Welding possessed by Barimar, as he does not see many jobs, whereas Barimar 
wallows in welding problems daily, some being varied and complex. 

This is why it pays engineers to consult Barimar before coming to any decision 
regarding the repairing of a broken part. What often appears to be hopeless to an 
engineer, is actually a very easy 


atin 








Fe Ae 














































e 
) job to Barimar. 
Engineers are gradually adopting 
{ Barimar Scientific Welding for 
repairing broken metal parts of 
; all kinds. 
It is emphasized that we refer to 
A Cylinder weighing 3} tons belonging to Pit Barimar Scientific Welding—not 
| Winding Bovine, Casting § fect long, bore ot to just “welding” which, un- 
i Thickness of metal 1} to 3 inches. Cracked fortunately, has made enemies as 
: and Fractured Flanges and Cracked Bore. well as friends 
No matter what the broken part is ring up Barimar—Museum 5572, or write giving 
' brief details. Experts are available for examination of damaged parts. 
' 
' URGENT REPAIRS: In case of plant breakdown we are always willing to 
rush and hustle. If parts cannot be moved, we repair them on the site. 
t 
' Write for the Barimar Book— After welding fractures the job was machined by 
' Barimar, which gives an idea of what Barimar 
] “THE WELDING TEST.”’ can do, 26in. bore machined! Test of repair 
. Free on demand ;, pba eens 
‘ . a ° — a ey yy 
14-18 Lamb’s Conduit Street, London, W.C.1. ser 2r money back infuil, “Time 3 days, Cost 
— Telephone : Museum 5572. Telegrams: * Bariquamar, Holb., London.” of a new casting. 
a 
o* 
cie 
| Long experience has proved the simplicity and many 
F advantages of Thornycroft Oil Fuel Gear. Heated oil is 
sprayed into the furnace under pressure, and the Correct 
mixture of fuel and air to ensure perfect combustion is 
assured by special patent burners and air cones, without 
the aid of steam. Complete pulverisation of the oil is 
effected in the sprayer by both edges of the exit holes 
being tangential to the whirling chamber. Thornycroft Oil 
Fuel Gear can easily be fitted to existing boilers and is 
suitable for all types of steam- 
—_———— raising units. Further particu- 






Thornycrott 
Oil Fuel Sprayer 


. lars obtainable from :— 















eon JOHN I. THORNYCROFT & CO., 
, a oa LIMITED, 
7 Ee rs By a, > WOOLSTON WORKS, 







rac 


"\ =‘ SOUTHAMPTON. 








ee -~m y, e 
: eet ie a 
Note how both edges 
of exit holes are 
tial to the 
whirling chamber. 
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LOBNITZ DREDGING PLANT 


— PATENTS — BUCKET DREDGERS, 


| CUTTER SUCTION DREDGERS, 
DIPPER DREDGERS, - TRAILING SUCTION DREDGERS, 


ROCK DREDGERS, — Se oe TIN DREDGERS, 
ROCKCUTTERS, | oil $ GOLD & PLATINUM DREDGERS, 
See = GRAB DREDGERS, 
HOPPER BARGES a ee TUGS & PILOT VESSELS, 


FOR ROCK. “VERA CRUZ” SUCTION HOPPER DREDGER STERNWHEEL STEAMERS. 
BUILT FOR MEXICAN GOVERNMENT. 
5892 


cane sores: LOBNITZ & ©? L™> encincers & SHIPBUILDERS. npc oO ce 


LOBNITZ, RENFREW, Sem & Ore E 
: RENFREW, SCOTLAND. WESTERN UNION. 
























































G/L || ‘STEEL CUBICLE | 
“THE LANCASTER” | | | SWITCHBOARDS 


SUPER-LIMIT 
(Track Type and Fixed Type) 


Pp i S { O N The illustrations show typical “ Metrovick " Sheet Steel 
" =< Switchboards, truck type and fixed type respectively. [~~ 


In every type, “ Metrovick " A.C. or D.C Switchboards 


K | NG Se | ei is provide responsible guardianship for your electrical 
, 4 vA mains and apparatus. 

@ Keep the cylinder true and PERI 1 p85. MyVickersN 

parle | eae! YE Vickers 


@ Are specially designed to 
meet increased pressures and | | : wr Seam acct = > LTD. 


speeds. TRAFFORD PARK -- _MANCHESTER 


@ Have proved their utility | | e? : ee p57 

at pressures up to 250 Ibs. per | | ) \ é ins é : we 
sq. In. and 1000 ft. per minute 
piston speed for over 20 years. 








Write for 
“Illustrated Circular.” 


LANCASTER 


AND 


TONGE,LTD. 


PENDLETON, MANCHESTER. 








‘Grams: Ta.: 
“ Pistons,” MIC. Pendicton 1484 (2 lines). 









































892 
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Male nt / 


Modern developments in welding practice 
make possible the replacement of bulky 
and heavy castings by lighter, stronger and 
equally rigid structures. 

We are specialists in the design and 
execution of welded structures. Our 
modern equipment enables us to carry out 
all types of this work at economical and 




















London O 


ffice: 


Thames House, 


[SCOTSWOOD WORKS | 
— —————— 


highly competitive prices. 











Westminster, S.W.1. 








og 


Va 


J3% 


eo 


ta 


= 


4 


P PH fx? Specialities. 

é é. Bee? ) ~ ——— 

BUILT AND SOLID 
© * CRANKSHAFTS 

FINISHED 

COMPLETE. 


TUNNEL 
SHAFTING 
ROUGH TURNED 
AND FINISHED 
COMPLETE WITH 
BOLTS & NUTS. 


QUICK DELIVERY 
OF PROPELLER 
SHAFTS FINISHED 
COMPLETE WITH 
GUN METAL 
LINERS. 


Telephone: No. 2716, 
® Telegrams : 


_— Ferre onity.” 





A GREAT 
AIR FILTER 


Vokes 5/ply Air Filter carries air filter 
practice yet another step forward in 
obtaining high efficiency at a moderate 
cost. By utilising reinforced, corruga- 
ted filtering material the high standard 
of efficiency achieved by Vokes Air 
Filters is retained, 






There are new 5/ply Filters 
for all uses and application 
to machinery in factories and 
workshops, in shi 
air using and dus 
plant. 


, and for 
recovery 











Write for full list and details. 


If you are interested in the dry fabric type of Filter, 
ask for particulars of the Vokes Protectomotor, or 
if in the purely oil-wetted type of cleaner, ask for 
the Triple Gauze. 


Cc. G. VOKES, LTD. 
95/97, Lower Richmond Road, 
Putney, S.W.15. 


TAYIOR 
CHUCKS 









































AGAINST BREAKAGE 
OF ANY KIND FOR 







ANY REASON. 
ALL MOVING PARTS 
HARDENED AND 














“ 


CHAS. TAYLOR (BIRM™:), LTD., 


MACHINE TOOL MAKERS, 
BARTHOLOMEW STREET, 
BIRMINGHAM, ENQLAND.| 
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| ABBOTT & CO. (Newark) LTD., 
| NEWARK, Notts, England. 


Telegrams : “ Abbott, Newark.” Telephone: Newark 34. 
Cedes: A.B.C. 4th and 5th Editions, Marconi International. 


MAKERS OF 
Steam Boilers, Air Receivers, 
Vulcanizers, Jacketed Pans, 
Circular & Rectangular Tanks 
of 
Riveted or Welded 20 ~ 
Construction. Te 
Flanged and Welded Work a 
of every description. ADMIRALTY. 
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Electro-Mechanical 


BRAKES) 














DESIGNED FOR == 


HARD SERVICE. | a AR, 
SMOOTH AND POSI- | Sy A Wes a Jf 


TIVE IN ACTION. ees ss ee 


WN COLVIMLLERS, f 


ASBESTOS FABRIC 
LINING TO SHOES. 


OPEN AND WATER- 
TIGHT PATTERNS. 


ELLISTON, EVANS & 
JACKSON, LiirTep, 


OLD STREET, 
LONDON, E.C.1. * 


> a 


SS See 








09 rg @Jo go eearaaae woo = oe 














PICKFORDS Lu. FOUNDRY EQUIPMENT. 


The latest types of 
Transportation of Abnormal 
indivisible Loads. 


51, TOWER BRIDGE ROAD, 
LONDON, S.E.I. 


Telephone: HOP 2745/7 —_ 


Telegrams: Headtire, Berm, London. 


FURNACES, CUPOLAS, LADLES, 


MOULDING AND COREMAKING MACHINES, 
SAND PREPARING AND CONVEYING EQUIPMENT, 


SAND BLAST MACHINES, ETC. 


J. W. JACKMAN & CO., LTD. 


Vulcan Works, Blackfriars Road, MANCHESTER. 








LONDON OFFICE :—Abbey House, WESTMINSTER, S.W.1. 


Telegrams: “‘ Moulders, London.” Telephone 0030 Victoria. 


~DONKIN GAS REGULATORS 


Will Save Gas and ensure a Constant Pressure 


at your apparatus 


We supply them for 
GAS METERS, FIRES, STOVES, GEYSERS, RADIATORS, ETC. 























MAINTAIN A CONSTANT PRESSURE 


They can be relied upon to 
KEEP LIGHTS AND HEAT REGULAR 


SAVE GAS BY PREVENTING WASTE 


THE BRYAN DONKIN CO., LTD., 





Makers of Gas Regulators & Governors 
for 21 years. 


ENGINEERS, 
CHESTERFIELD. 
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TECALEMIT FACTORY. \ 
Great West Road, Brentford. \ 
«“ Expamet ''—O work Partitions. 
Architect: A. Stedman, Esq., 
M.1.Struct.. E., London. 








Speed up tapping) 


operations~-safely Hates ‘ 
= Tams ee ay Va is waitin : 


The Sensitive ' oat | te ao 


“ETTCO™ 


Tapping Attachment | > 


Efficiency in the machine shop means 
efficiency of every part of the equipment. 
Ensure tapping efficiency by installing the 













essential 
qualities of an 
openwork partition. 


In factories, garages, schools and other 


“Ettco” Tapping Attachment, ensure buildings where they are required, openwork 
faster, better tapping and immunity from partitions must combine the qualities of 
tap breakages. This sensitive accessory strength, ease of erection and neatness of 





Pag omy ye on se —_ appearance ; and must offer no obscurity to 
leather-lined floating cone clutches. The the sight or to the passage of air. If, in 
' : clack halts at once should the tap hit addition, the material used * a solid chest of 
, ttom, seize, or if the operator stops the steel, manufactured into diamond-sha 
¢ PRICES ON og lang —_ euine gachee oily meshes wherein there are no mechanical joins 
AP PLI CAT I O N send an “Ettco” Attachment on ‘7 days’ or welds, then “* Expamet Expanded Steel 
ree , : Free Trial... . why not write to us provides all the features essential to a first- 
& Wade in Five TO-DAY ? class openwork partition. 
S ; a” - *NOTE. The special Tap- sag "EXPAMET BRITISH THROUGHOUT—IN MATERIALS AND LABOUR. 
< Sizes—sz fo I Soe eee part of the Be ae’ EXPANDED METAL 
itta ent 1s unique in i It 
g gives a visible grip on the square. THE EXPANDED METAL COMPANY, 








Sure—cannot loosen. 


FREDERICK POLLARD & Co., LIMITED, Patentees and Manufacturers of Expanded Metal, 
CORONA MACHINE TOOL WORKS, LEICESTER. Burwood House, Caxton Street, London, S.W.I. 


Telephone : 27534-5. Works: West Hartlepool. Established over 35 years. 


6368 LONDON ~ - 22, Martins Lane, E.C. 
= 


| Solar 


, LIMITED, 






































ANDREW BARCLAY, SONS & C0., LTD. 


CALEDONIA WORKS, 
KILMARNOCK. 











2 Horizontal Enclosed 
Type (single and multi- 
ome? from 20 to 100 














Horizontal Types 

(single and double 
cylinder) from 30 to 240 
6.H.P, 








Vertical Diesel Types 
(in 2 to 6 linder 
sizes) 75 to 450 B.H.P. 









FROM 5 B.H.P. TO 1,0008.H.P. 


120,000 
ENGINES BUILT 





















0-6-0 Fireless Locomotive. 











All types of Immediate Delivery of 
LOCOMOTIVES. STANDARD ENGINES. 


Telegrams : Telephone : 
“‘Barclayson, Kilmarnock.” 10 Kilmarnock. 
All usual Codes, 


FIRST IN 
1866, 


FIRST IN 























CROSSLEY BROTHERS LIMITED. OPENSHAW. MANCHESTER, ENGLAND. 





HORIZONTAL PRESS 
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[ Price 











&co., LTD. 
GLASGOW, 


Patent V ettical | 
JICK QTEAMING 
UICK St AMIN 
WATER TUBE BOILER. 


ty RASER & ],.‘RASER .L™: 


BROMLEY -BY-BOW. 


J. & E. HAL. LTD., 


ENGINEERS, DARTFORD, KENT. 6710 
REFRIGERATION FOR BOTH 
Lanp & MAaArINE PURPOSES. 


London Office: 10, ST. Swirntn’s Lane, E.C.4. 
Tele. : Dartford 201, Mansion House 7336. 


BE WN, TX0x 


(LONDON) LIMITED. 


Admiralty since 


‘taser 


y ARROW 


PASSENGER AND CARGO STEAMERS 


SHALLOW DRAFT VESSELS. 


6578 


G —— Railw ay 


rhe 
Engineering C ompany, 
GOVAN, GLASGOW. LTp. 


London Offico—12, Victoria Street, S.W. 
MANUFACTURERS OF 
RAILWAY © por Ww ot & TRAMWAY 
WHEELS & AXLE 
Cc \RRIAGE & WAGON IRONWORK, 
CAST STEEL AXLE BOXES. 


also 
6681 


\ odern Machine iia open to 
+ Undertake Orders for component parts or 
complete machines; Keen Prices, Prompt Deliveries. 
—WHITE BROS., 36a, High St., Harlesden, N.W.10. 


& CO. 


Contractors to the 1808. 


MILLWALL, London, E.14. 


[the Civil Engineers’ Appoint- 
a MENTS BOARD, 8, Princes Street, Westmin 
ster, S.W.1, acting under annual licence from the 
London County Council, INVITES INQUIRIES 
from EMPLOYERS seeking the services of Profes- 
sional Engineers either as Assistants or in more 
responsible positions. All those whose names are 
accepted for entry in the Board’s Register for em- 
ployment possess qualifications which have been 
attested by means of scientific examinations, prac- 

tical training and experience. 6753 


Manufacturers of :— 


RIVETTED WELDED PLATEWORK— 
STORAGE TANKS, PRESSED STEEL SECTIONAL TANKS, 


and 


MOORING AND BEACON Buoys, HOrrers, CHUTES, 


CHIMNEYS, ETC. 


Patent 
S* 8 Hydro-Pneum: atic 
Great Saving of labour. No nois 
Ashes discharged 20 ft. clear of 4 ssel. 
F. . TREWENT & PROCTOR, L1p., 
tects and Surveyors, 43, Billiter Biagee 
London, E.C. 


Ash Ejector. 
. Nodust. No 
Apply 
val Archi- 
Billiter St., 
Od 4835 


QMITHS' TRONWORK. 


FELLOWS BROS., Ltp., 
CRADLEY HEATH, STAFFS. 





hast [erry Road Engineering 

4 WORKS Company, LTD., 
MILLWALL, LONDON, E.14 

See our advertisement on page 46 of last issue. 


THoM As Hunt & Sons, 
32, BRIDGE Reap EST, BATTERSEA 
.W.ll 
Have been mehing ial machinery 
ind parts and carrying out repairs 
for over 75 years. 


spec 
i 


E BOILERS. 


to following specifications, 


M ARIN 


4 
FOR SALE with 


Length. 


11 ft. 
12 ft. 
11 ft. 
11 ft. 
11 ft. 
12 ft. 
10 ft 
10 ft. 
9 ft. 
11 ft. 
10 ft. 


(prank Locomotives, 
Specification and Workmanship equal to 
Main Line Locomotives. 

W. HAWTHORN, LESLIE & CO., 

ENGINEERS, NEWCASTLE-ON-TYNE. 


All types. 


Working Pressure. 
Ibs. 


LTD., 


6595 


BORROorN 
SBESSRSES 


( \ranes. 


14 ft. 6 in. 
12 ft. 10 in. 
15 ft. 0 in. 
13 ft. 3 in. 
6 ft. 6 in. 6 ft. 6 in. 
8 ft. 9 in. 9 ft. 0 in. 


THO* W. WARD, LTD., 


SHEFFIELD. 


_ \\V- \V ard, L‘- 
35() J H.P. MOTOR, 3,300 v. 


hase, 50 cycles, 323 revs. 3in. & 4in. 
ede) D.DI! AP HRAGM SUCTION PUMPS. 72in. 
swing VERT. BORING & TURNING MILL, 
1927 make “‘ Atkinson-Walker’’ RAIL TRACTOR, 
4ft. 8hin. gauge, haul 150 tons on level. 20-ton 
STEAM BREAKDOWN CRANE, 25 ft. swan neck 
jib, 4 ft. 8$in. gauge, runner. 3 LANCS BOILERS, 
30 ft. by 8 ft., 140 Ibs. pressure. 6-ton PETROL 
ROAD ROLLER, by Barford & Perkins, 

ALBION WORKS, SHEFFIELD. 
Forward, Shefheld. ’Phone ; 23001 (10 lines). 
** Albion ” Catalogue on application. 


R EES | »oTURBo 


CENTRIFUGAL 
PURPOSES. 


RUSSELL & CO., 
Motherwell. 


GEORGE LTD. 


6597 
. - “ 9 in. 
| WAY AND TRAMWAY ROLLING STOCK. 


| [ urst Nelson & ( ‘o. T, td., 


LASGOW ROLLING STOCK AND PLANT WORKS, 
MOTHERWELI Od 33 


S yencer- Ponecourt Patent 


WASTE HEAT BOILERS, 
$2, Farringdon Street, E.C.4. 


Md if hl Ts 
] LATING. 
HEAVY ELECTRO DEPOSITS. 


] [artis Plating PV orks, Ltd. 


Glasshouse Yard, 
ALDERSGATE STREET, E.C.1. 
*Phone: Clerkenwell 6272. 


K 476 


83 


*Grams 


8.T.C. TUBES 

SINGLE AND MULTI-STAGE 

Large Stocks of all sizes PUMPS FOR ALL 

“NON-CLOGG” SEWAGE PUMPS. 
SELF -PRIMING PUMPS. 

ELECTRICAL MACHINERY. 


in Gas, Steam or Water PATENT 


THE SCOTTISH TUBE CO., LTD., 6718 


34, ROBERTSON STREET, GLASGOW. 6435 


IPANKS, 
AIR 
every 


RECEIVERS, 
description, 


HOPPERS, JACKET PANS, 
STEEL PLATE WORK of 
including Machining. 


Betiamy, LTp., 
Established 1860. 


14. Tel.: 


JOuUN 


MILLWALL, E Kast 0157. 


FR xCAVATION. 


MODERN PLANT & . wy 
ORGAN & Co., LT? 
CREEKSMOUTH, BARKING, 


ry SSEX. 6794 


\W AYGOOD () Tis 


LIF TS 


6637 


54 & 55, FETTER LANE, LONDON, E.C.4. 


and Principal Provincial Cities and Abroad. 


DEVELOPMENT OF EXPORT BUSINESS. 
TWvhe Managers of our Houses 
at Caleutta, Buenos Aires and Osaka are 
now in England and would be glad to DISCUSS 
the SALE of ENGINEERING PRODUCTS of 
any kind in oR South America and Japan 
Address, FRED HERBERT, LTD., 
Coventry. K JOU 


ritish Manufactured Rotary 
Air and Gas Compressors and Exhausters, 
Energetic AGENTS REQUIRED in __ principal 
territories having good connection with Industrial 
Concerns, Collieries, Steel, Iron and Chemical 
Words, Address, K 687, Offices of ENGINEERING. 
ar 


J 
W Second-hand Set of 
MOTOR-DRIVEN HOT BAR SHEARS, for 
dealing with sections 12 in. wide x 3 in. thick, about 
800° Centigrade. Full particulars to be furnished.- 
Address, K 672, Offices of ENGINEERING. 


‘ 
W anted to Purchase Several 
SMALL TURBINES, 100-200 H.P. on 100 
130 Ibs. pressure ; De Laval, Curtis, Rateau, Sturte 
vant or Jungstrum types. Give full technical 
particulars, year, floor area, lowest price. —Address, 
K 670, Offices of ENGINEERING. 


Wanted, Old Steam-driven 

ATR COMPRESSOR in good working con- 
dition ; about 400 cu. ft. at 80 Ibs.; steam pressure up 
to 130; lowest price, Also Several Small-powered 
Old-type Steam, Gas and Hot Air ENGINES,— 
Address fullest particulars to K 671, Offices of 
ENGINEERING. 


"Whe Proprietors of the Patent 
. No. 218248 for ‘* New and Improved Bow 
Tube Film Type Evaporators,” are DESTROUS 
otf ENTERING into ARRANGEMENTS by way 
of licence and otherwise on reasonable terms for 
the purpose of exploiting the same and ensuring 
its full development and practical working in this 
country All communications should be addressed 
in the first instance to Haseltine, Lake & Co., 
> + reo Buildings, Chancery Lane, London, 
V.C.2. 


K 682 


28, 


PATENTS. “IMPROVEMENTS IN FURNACES.” 
RATT? . y ‘ 7a 7? 

[he Proprietors of “Ilva 
Alti Forni E Acciaieric D’Italia and Aurelio 
Aurelj’s British patent No. 307853, are DESIROUS 
of LICENSING it to British Manufacturers on 
reasonable terms to ensure its manufacture and 
development in Great Britain, or of selling the patent 

outright. 

For fall information 
P. THOMPSON & CO., 
Mark Agents, 





address enquiries to: 
Chartered Patent «& 
12, Church Street, Liverpool. 


We 
Trade 
kK 684 


[rhe Proprietors of the Patent 


No. 226751 for “‘ Improvements in or relating 
to Processes for Incorporating Manganese 
Iron,” are DESIROUS of ENTERING into 
ARRANGEMENTS by way of licence and other- 
wise on reasonable terms for the purpose of exploiting 
tae same and ensuring its full development and 
practical working In this country.— All communica- 
tions should be addressed in the first instance to 
Haseltine, Lake & Co., 28, 77 Buildings, 
Chancery Lane, London, Ww.c K 695 


with 








WOLVERHAMPTON. 








| Jeter | Jrotherhood, 


PETERBOROUGH. 


[_ 4. 


AND TURBINES, 
ENGINES, 

AIR COMPRESSORS, 
REFRIGERATING PLANT. 


Advertisement, Page 31, June 10, 


STEAM ENGINES 
GAS AND OIL 


See 


- . ; 
4 , ‘eb 

§ Engineering 

/ Company DESIRES au WORKING 
ARRANGEMENT with a British Firm to manu- 
facture Boilers, Tanks, Plate Work, Machinery and 
Castings in Canada Plant includes up-to-date 
Boiler Shop, Sheet Metal Shop, Machine Shop and 
Foundry.— Address, 6831, Offices of ENGINEERING. 


6 ° = 
( )Ppportunities in France.—A 

french Mechanical Engineer with excellent 
sales, manufacturing, directorial and executive 
experience, first-class knowledge of technical and 
commercial English, writes, speaks and translates 
both languages fluently, partly trained in England, 
is OPEN to NEGOTIATIONS with British Manu- 
tacturer wishing to establish branch Works and Sales 
Office in FRANCE, for special machines or engineer- 
ing equipment having exceptional features appealing 
to users.— Write to C. BART,c/o Monsieur FOURNIER, 
7,RKue Faubourg St. Martin, Paris. K 623 


anadian 


MANCHESTER MUNICIPAI 
COLLEGE OF ) TECHNOLOG) 


Prine ipal ; 


B. MOUAT JONES, DS.0., 


U 


DEGREE 


M.A. (Oxford). 


niversity of Manchester. 
(Faculty of Technology.) 
COURSES IN TECHNOLOGY. 
The Prospectus gives particulars of the 
leading to the Manchester University 
(B.Se.Tech., M.Se.Tech., and Ph.D.) and C« 
in the Faculty of Technology, in the 
Departments :— 
MECHANICAL 
DEMPSTER 


courses 
Degrees 
rtificates 
tollowing 


ENGINEERING. 
Smitu, M.B.1I M.Se,Tech., 
a.) 
ELEC TRIC AL 
= we 


ENGINEERING, 
WALKER, M.A., D M.I.E.E., 
MU Nic IP AL ENGINEERING 
(G, S. COLEMAN, D.Se.Ene., 
A.M. Inst.M. & Cy.E., F.R.San.1.) 
APPLIED CHEMISTRY, including 
mical Technology, Metallurgy and 
Assaying, Fermentation Processes (in- 
cluding Brewing), Electro-Chemistry, 
Photography, Colouring Matters, Food- 
stuffs and luels, 
(Prof. JAMES KENNER, D.Se 
TEXTILE CHEMISTRY 
Printing and Finishing), 
facture. 
(F. SCHOLEFIELD, M.Se., F.L.C 
TE XTILE TECHNOLOGY. 
(Prof. W. E. Morton, M.Se.Tech., F.T.1.) 
BUILDING. 

(W. B. ana M.1.Struct.£., M.R.San.1.) 
INDUSTRIAL ADMINISTRATION (Post-t 
Certificate Course). 

(K. G. FENELON, M.A., Ph.D.) 

Prospectus will be forwarded free « plication 
to the REGISTRAR, College of Technology, Man 
chester. K 634 


A.M. Inst.C.E., 


General Che- 


R.S.) 
Dveing, 
Manu 


, Ph.D., T 
(Bleaching 
Paper 


» one 


aduate 


‘ ENGINEERING 
OPPORT UNITIES.” 


It contains 
M. LOW, 
how to pass 


This is a book you must not miss 
brilliant articles by Professor A. 
kimployment Supdt., ete., shows 
A.M.I.Mech.E., A.M.I.C.E., A.M.LA.E., LE.E., 
M.I.M.T., Matric., G.P.O., and all other Exams., 
and outlines over 100 Home-Study Courses fn al! 
branches of Engineering. Send for your copy 
to-day—FREE and without obligation. 

We alone guarantee—“*NO PASS—NO FRE.” 


British INSTITUTE OF 
ENGINEERING TECHNOLOGY, 


23, — HOUSE, OXFORD 
REET, LONDON, K 601 


M ARRYA T-QcCorTtT 
[,iFts 


our 


29 


Wile 


MARRYAT & SCOTT, LTD., 
75, CLERKENWELL ROAD, E 


oO 
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PUBLIC NOTICES. APPOINTMENTS OPEN. 


PATENTS AND DESIGNS ACTS 1907 TO 1928 

: : , Vow YOUNTY out OUTHAMPTON. 
NV otice is Hereby Given| ©UNTY BOROUGH OF SOUTHA 
a that Perey Nuckey and Robert John Scott APPOINTMENT = WATERWORKS 
both of Warri Works, Compton Avenue, London ENGIN _ EER. 
N.1. seek leave t imend the specification of Letters o— 
Patent Ne. 204,580 granted to them and to Gerald The Corporation invite 


John Sutton for an invention entitled * improvements . . ae 
n oF relating to appliances or devices for truing 0 A pplications for the Position 
onditioning grinding wheels or dises of WATERWORKS ENGINEER, and 
Particulars of the proposed amendment were set| MANAGER of their Waterworks and Water 
forth in X , v Official Journal (Patents) | Undertaking, from properly qualified Engineers not 
132 exceeding 40 years of age and fully experienced in the 
may give Notice of | design, construction and maintenance of Modern 

ent by leaving Patents | Water Works, and the management of large Public 

ent Om », Southampton | Water Undertakings. 

within one calendar The gentleman appointed will be required to advise | 

f publication of the said | the Council upon Kit matters relating to the water 
supply of their area of supply, to perform all] the 
S. JARRATI duties devolving on him under the Public Health 
Compt roiler-Gene K 686 | and Local Acts, to devote his whole time to the duties 
of the Office and to engage in no other a or | 
occupation. He will hold office during the pleasure 
BDUCATIONAL. " of the Council. Salary £1,100 per annum, subject | 

Jrepa ration for Examinat LONS | to temporary abatement at present £55 per annum). 
A car —— of £200 per annutn will also be paid. 

—Mr. A. J. ANIDO, B.Se., A.C.G.I., specialises The Local Government and Other Officers’ Super- 

in the personal preparation of Candidates for all the | annuation Act, 1922, will be applicable to the appoint- 
examinations held by the Institutions of Civil,| ment, and contributions to the Superannuation | 
Mechanical and Electrical Engineers. Evening and | Pypd will be deducted from the salary. The selected | 
Vetrespons rork arranged.—60, Chancery Lane, | oandidate will be required to pass a satisfactory 
Ww. felepl Holborn 5776 K 109] medical examination } 
‘ . , . Applications, stating previous and present appoint- 

Jeaumont ( ollege of Engin- ments, qualifications and any ether relevant particu- 
Oxford Full Postal Preparation for and accompanied by copies of not more than | 
“1.0.1 MIM. ko Elk Struc three recent testimonials and the names and addresses | 

: \ : ; la P : of three referees, must be addressed to the Town 
a Se orem rospect™S- | Clerk endorsed ‘‘Appointment of — W aterworks | 
Engineer,” and delivered at the Town Clerk’s Office | 


. ' lava on or before 30th June, 1932 
| | eriot W att Co - Ses) Canvassing is prohibited and will disqualify 





] 
EDINBURGH, R. RONALD H. MEGGESON, 
Town Clerk | 
DEPARTMENTS OF | Town Clerk's Office, | 
MECHANICAL ENGINEERING Municipal Offices, 
AND Southampton. | * 
ELECTRICAL ENGINEERING 15th June, 1932. K 662 
Mechanical Fngineertt 
PROPESSOR A, R. HORNE, O.B. . 
, >» 2 . 
Be, ML-Mech.K., A.M.LC.K TMhoroughly Practical or 
1 trical Re neerin . , > > 
. Technical ENGINEER Executive Position. 
oR ge 1B \ \ 
TULL rit pat ; DIPLOMA. ‘ ot RSES Hydraulic experience useful Required for De 
ndiltees 6 sofeesional recognitios ‘ velopment Work. State experience and full details 
Ch he uce Lith October —Address, K 664, Offices of ENGINEERING. | 
Full particolars from the College " r 
J. CAMERON SMALL, 0.B.5., F.B.5.K., Principal ( {raduate Engineer who has 


K 684 
had practical experience in the design and 


y ‘ » ran ic@: | building of electric refrigerator equipment, especially 
N orthampton I olyte hnic of domestic types Give age experience, previous 
> INSTITUTE, ind present employers and salary expected Address 
Jol Street. Londor kK 606, Offices of ENGINEERING 


K ngineer-Representative 


WANTED by old-established firm of Laundry 


IN | NEERING Engineers. Must be young and with ex perience of 
S ex 


Full-time Courses in 





Laundry practice Give particulars of previou 

are provided as follows perience, age, and salary required BOX € 218 
I Browne's Adv. Offices, 163, Queen Victoria 

MECHANICAI Street, E.C4 K 694 


TIcAL ° 
AL, and > equl red by Important 
PRICAL COMMUNICATION firm of Hvdraubic Engineers—-ENGINEER 
r four years and include two] REPRESENTATIVE, with first-class technical 
of five months, in industrial employ-| ynowledge of Bakelite and Synthetic Resinous 
Mouldings, with selling ability and live connection 
is an Institution of the University | amongst users of Moulding Presses for same. State 
urses are arranged to prepare | age, qualifications and salary Address, K 699, 
! ts for the B.Sc. (Bogineering) | Ogices of EXNGINRERING 

eur i the University 

nee ¢ mination ee eada 4 “*huradlay . . 
_—————«. ( thief Draughtsman Required, 
r poet apply to capable of earning £400-£450 p.a. on th 
THE PRINCTPAT K 697 | design of electrical, mechanical, and optical tnetru 
ments Must have had not less than seven years 
Yorrespondence YOUTSES | experience on similar work, combined with ‘good 


technical training Should also be a tacttul dis 





1’ PREPARATION FOR ALL THE 


Jy)zxamunations ‘Applic ations without the above qualifications will 


not be considered Apply, stating briefly experienc 


OF THE ‘ 
trainin age and salary required, K 698. Offices 


(NST. ov CIVIL ENGINEERS, 
INST. oF MECHANICAL ENGINEBRS of ENGINEERING 
PRELIMINARIES, MATRICULATION, &c. Jog anvERTISERS UNDER ROX NUMBERS. 


ARE PRRSONALLY CONDUCTED BY ° 
oaae Dun > mm ¢ ymanar 
Mr. Trevor W. Phillips, ‘he Proprietors are Prepared, 
RP ee ; tally A ‘il for the benefit of applicants, to INSERT, 
“- ‘ ML tnett ae eT Stew a MR SL. FREE OF CHARGE, Notices (limited to two lines 
F.R.S.A., Chartered Civil Engineer, &c. that vacancies are filled 
Prospectus and full partioulars on application to: — a 


36, Dale Staget, LIVERPOO! 
LonpOW Ovrtor: 65, CHancery 1.ank, W.C.2 SITUATIONS WANTED. 


aa ke rr ry 4 ‘ ° ’ . 
AUTHORITATIVE K ngineer. G.1.Mech.E 
y 4 Diplomas and electrical knowledge 4, single. 
‘ 
R A I N l N iy Would or ter anv branch of the trade. Moderate com 
mencing salary, Reference Address, K 701, Offices 
Vor 14 years The T.1.G.B. has been serving engineers f } NGINEERIN 
in two valuable ways, as follows :— : * . 
(1) Through Correspondence Courses designed ‘N - per iene ed E ngeineer. 
for the professional examinations ee J \LLB soe 0h Geet edna ation. 15 
A.M. Jnst.C.B., A.M1I.Mech.B., -—-" on? - . - . Machin Shop erection, main 
ete., also for B.Se., C.4¢.,¢4 P. O., ete. ene t —_ ™ ‘ - p chis , a) a 
(2) Through Correspondence Courses tart 1 to Progressive Position Address, K 702, Offices of 
cover comprehensively all secticos and) pecivergin 
branches of engineering; examples in the . . “ 
Civil and =e pap - Bes ¥ oung Engineer, Educated 
> ) rtt< é an uler ntl »m- . e 
Road ¢ onstruction on _ bo Roy: al Navy, B.Sc. Hons., 3 years first- 
Structural Engin ering Machine Design , * | class electrical manufacturers DESIRES Exec — 
Coner ete Construction Enginecring Metallurgy or Commercial POSITION.—Address, K 646, Orfice 
ae a eh Refrigeration of ENGINEERING. 
uilding Co ruction Gas & Chemical . R 
aoe Y oung Engineer, 27, Specialist 


Specifications and Engineering 
Quanhties Railway Signalling in MODERN FACTORY PLANNING 


The services of over 70 Specialists have been! lay-out extensions economical equipment and 
utilised in the compilation of The T.1.G.B. Courses, | running factors, design of special plant and structures, 
and many of these men are recognised authorities | 5 years’ practical and theoretical training in 
in their respective branches of engineering. college, works and — 6 years’ experience in 
Write to-day for ** The Engineer's Guide To Success " large manufacturing concerns in England as _ e, 
~140 pages—containing the widest choice of engineer- | Germany, |S vndinavi — = a... » om sacsenis 
ing courses in the world. The T.1.G.B. guarantees | K 693, Offices of ENGINBERING . . 
training until successful fortheonefe. ==» | ¢Neotsman, 30, Unmarried, 
— o OTL ‘oe i a =o 14 years’ thorough experience, Ironmongery, 
— ° Eng. Stores, ete. 4 years Colonial, India, speaks | 
78, Temple Bar House, London, E.C.4 Hindustani.. Keen golfer.—Address, K 692 Offices | 
(Founded 1917. 18,000 Successes.) 6470 of ENGINEFRING 


inarian and po s originality aged = 35-40 | 











4 « 
J sading Draughtsman, 32, 
4 DESIRES CHANGE. Experienced in 
design and detail of chemical plant and oil refinery 
equipment. Wide experience use and fabrication 
of non-ferrous metals, excellent references.— 
Address, K 685, Offices of ENGINEERING. 








WANTED, &c. 


Well -known Consulting 


Engineer, with London Office and efficient 
staff, SEEKS ENQUIRIES from Engineers of 
standing requiring a London addreas, or a London 
Agent.—Apply, H. W. BAMBER, M.1I.Mech.F., 
M.1.A.E., F.L.Arb., 166, Piccadilly, London. K 657 


rRACK-LAYING TRACTORS 


r ’ » 
\\ ell- known firm of 
Engineers with large Works is 
PREPARED to CONSIDER MANUFA( 
CURE and MARKETING of range of Track 
laying Agricultural Tractors. Only those 
propositions will be considered which have 
been fully tested and developed 


Communications from principals only are 
nvited ; no applications for situations, etc., 
will be considered._-Write, BOX 512, SELLS 
Advertising Office, 168, Fleet St., London, 
B.0.4 K 691 


( ‘orrespondence is Invited 
fron progressivé Overseas firms of 
ue ~ st standing, possessing well-established selling 
und capable of developing trade in 

Products.”"’ Active co-operation and 

ageney terms are assured. MARSHALL, 

SONS «& CO. LTD., GALNSBOROUGH, England. 
K 683 


See also front page. 








AUCTION SALES. 


, TO + ~y + 
J{DW ARD RUSHTON, SON 
. A r T Tr 
AND KENYON. 
(Established 1855.) 
AUCTIONEERS, VALUERS AND 
FIRE LOSS ASSESSORS OF 
NGINEERING WORE 
PL ANT AND MACHINERY. 
York House, 12, YORK STREET, MANCHESTER. 
Telephone: 2517 and 2518 Central, Manchester. 
Telegrams: ‘“‘ Russonken, Manchester.” 


BY ORDER OF THE Court. 
SIR GILBERT GARNSEY, K.B.E., F.C.A 
Receiver and Manager 


JAMES AND FREDK. HOWARD, LIMITED, 
BRITANNIA IRON WORKS, BEDFORD 
Within 10 minutes’ walk of the Station, L.M.S. Rly 


Extensive all ground floor, rail connected. 


nN ) Al ’ VO 
FREEHOLD FACTORIES 
Eminently suitable for heavy and light Engineer- 
ing, Manufacturing, and other Industries. The 
substantial north-lighted buildings contain a floor 
area of about 300,000 SQUARE FEET, in addition 
to offices and land for extension, in all covering a 
site area of TWENTY ACRES. 


| eopold Farmer & Sons 
4 


will OFFER the above important property to 
AUCTION, in one or more lots, on the PREMISES, 
on TUESDAY, JULY 19, 1932, at 11.30 a.m., and 
immediately after 


VALUABLE ENGINEERING 
PLANT, 


including 350 MACHINE TOOLS BY WELL 
KNOWN MAKERS, consisting of 12 No. 3, No. 4, 
No ® HERBERT TURRET and CAPSTAN 
LATHES, 30 5.8. 38.C. Gap Flat Bed and Wheel 
Lathes, four 12 in. TURRET SURFACING AND 


| BORING LATHES by DEAN, SMITH & GRACE, 


50 Radial, Pillar, Sensitive, and other Drilling 
Machines, No. 2 KEARN HEAVY DUTY HORI- 
ZONTAL BORING MILL, 30 Milling, Shaping, 
Grinding, Filing and Ylaning Machines, three 
Vertical Slotters by Wilkinson & Muir, five Universal 
Plain and Vertical Millers by Richards and others, 
six DUPLEX VERTICAL BORING MILLS by 
WEBSTER & BENNETT, 3,000 High-Speed 
Drills, Reamers, Cutters, &c., GRINDING MACH- 
INES by LAMPSON, BROWN & SHARPE & 
NORTON, 20 ewt. AVORY TENSILE TESTING 
MACHINE, Vertical Slotting Machines by Wilkinson 
&nd others, 100 Electric Motors from 50 h.p. te 
5 hp. two VERTICAL AIR COMPRESSORS, 
two Sand-Blasting Plants by Matthewson-Tilgh- 
mann’s Process, HYDRAULIC ACCUMULATOR 
and PUMP by SHAW, three 10-cwt. Pneumatic 
Power Hammers by Massey, two Dron-weight 
Forging Plants by Brett, Drawing, Bending and 
Swageiug Presses, Power Hammers, Bull Dozers, 
&c., HEAVY DUTY HYDRAULIC AND POWER 
PRESSES AND RIVETERS, Modern Foundry, 
Smithing, and Plate Shaping Plants, 1,000 tons 
Moulding Boxes, &c., PETROL AND STEAM 
LOCOMOTIVES, large quantity of Miscellaneous 
Apparatus, Office Furniture, &c. 

On PUBLIC VIEW from T THURSDAY, JULY 14, 

1932 


Particulars, Plans and ati ogee of SIR GIL- 
BERT GARNSEY, K.B.E., F.C.A., Messrs. PRICE, 
WATERHOUSE & CO., 7 Meera de Accountants, 
8%, Frederick’s Place, Old Jewry, E.C.2, Messrs. 
DURRANT COOPER & HAMBLING, Solicitors, 
70, Gracechurch Street, E.C.3, and the AUCTION- 
EERS and F ACTORY SPECIALISTS, 46, Gresham 
Street, E.C.2. K 690 


AEROTO WORKS, 
LETCHWORTH. 
SALE BY AUCTION of 


PLANT, ETC., 


comprising : 

Office Furniture, Machine Tools, Drills, Shay 
Machine, Lathes, Overhand Wood Planer, Circ: 
Saw, Band Saw, 12 A.C, Electric Motors, from 
10 h.p 

D.C. Motor Generators with Power Boards, Met 
and Exciters, Anvils, Circle Cutter, Forge w 
Motor Blower, Iron Tables, Bench Shears, Nibt 


Truck, Swage Block, D.C. Power Boards, W 
Turning Lathe, Cutting Tables, Wash-tr 
Cabinets, Shafting Pulleys and Belting, Ta 
rouring Car, etc., etc 

To be sold by 


7. 
Mice. ‘Simmons 


at the works as above on THURSDAY, JULY 
1932. Commencing at 1.30 p.m. 
Catalogues from the AUCTIONEERS, MESS! 
SIMMONS, Letchworth. 
K 





SURPLUS MACHINERY) 


with Motor, Two Acetylene Generators, Wa 





FOR SALE. 


FOR SALE, HIRE, ' 
HIRE PURCHASE. 


. S 

-ton Loco. Steam Crai 
( by Wilson, 4ft. 8,in. gauge. Jib 35 ft. Be 
100 Ibs. 

6-ton LOCO. STEAM SHUNTING CRANI 
Ransome & Rapier. 4 ft. 84in. gauge. Jib 35 ft. 
Boiler 85 Ibs. 

5-ton LOCO STEAM CRANE by Smith. 4ft. 8 
gauge. Jib 30ft. Boiler 100 Ibs. 

16in. by 20in. SADDLE TANK LOCOMOTI! 
by Stephenson. Six wheels coupled; 4ft. 8 
gauge; wheelbase 8fit. Oin. Brand new Coy 
Firebox and steel tubes. 1601bs. pressure. 


Gro. CoHEN, Sons & Co., Li 


600, COMMERCIAL ROAD EAST, 
LONDON, E.14. 


Tel. : East 6060. Telgms. : “ Coborn.’’ Lond 


q 


MACHINE TOOL 
BARGAINS AT THE 
SWIFT MOTOR PLANT. 


Many high-class machine-tools are still avai! 
attheabove. Plant shortlyclosingdown. Ser 
complete list. (Phone 5081 Coventry.) 
following is a selection :— 


RICHARDS No. 1 Vertical Slot Drill, cone 
with pump. 

BARBER COLMAN No. 12 Gear Hobber, 
overarm, 2in. hole through spindle. 

LEES-BRADNER No, 10 Gear Grinder, 
capacity. 

CLEVELAND l1}in, Model “A” Automatic 
Machine. 


MAYER & SCHMIDT 20 in. by 2 in. Double-« 
Wet Tool Grinder, cone pulley. 


ROCKFORD 7 in. by 6 ft. 0 in. Straight Bed | 
cone pulley, semi-quick change. 

HENDEY NORTON 8 in. by 6 ft. O in. Str 
Bed Lathe, cone pulley drive. 

PRATT & WHITNEY No. 11 @ofile Mill 
pulley, 8 in. by 104 in. table. 


Herbert and Cincinnati Milling Machines, N 
and Churchill Grinders, Fellows Gear Sh 
Gridley Automatics and Woodworking Machi 
also available. 


(OFFERED SUBJECT TO PRIOR SAL! 


ALFRED HERBERT LTD., COVEN’ 


Telephone : Telegram 
Coventry 8781 (10 lines). * Lathe, Cove! 





See also front page. 
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BsJARNOLD BOOK Sha 


THE CHEMICAL TECHNOLOGY OF STEAM-RAISING | 





PLANT. By H. N. BASSETT, Chief Chemist, Egyptian State Railways 
viii + 240 pages, 13 diagrams. 12s. 6d, net 
“The volume is addressed primarily to the boiler-house engineer, and deals both theoretically 
and practically with the chen istry of the processes under his control. . . . The printing and | 
production are good, and the book merits the attention of all th se interested in the efficient 


generation of steam.’’—Chemistry and Industry 


EXTENDED H—® DIAGRAM for Saturated and Superheated Steam. 
Plotted by the late Professor H. L. CALLENDAR, F.R.S. Values up to 
4000 Ib./sq. in. pressure and 1000°F. at intervals of 10°. In threefcolours, 
28 in. by 33in. 4s. net. (By post in a tube, 4s. 9d.) 


REVISED CALLENDAR STEAM TABLES, 1931. (Fahrenheit 
Units.) Calculated by HERBERT MOSS, D.Sc., A.R.C.S., from the 
late Professor H. L. CALLENDAR’S modified data. Values now extend 
up to 4000 Ib./sq. in. and 1000°F. Published for the B.E.A.J.R.A. 
Demy 4to. 60 pages. With thumb index, I2s. 6d. net; without, 10s. 6d. net. 


THE REVISED HEAT-DROP TABLES, 1931. Caiculated by 


HERBERT MOSS, D.Sc., A.R.C.S., D.1.C., from the new data of the 
late Professor H. L. CALLENDAR, F.RS. _ Published for the 





B.E.A.1.R.A. H.P. 100—3,200 lIb./sq. in. gauge; L.P. 14—19 Ib./sq. in. 
absolute. Demy 4to. 80 pages, with thumb index. 12, 6d. net: 
| 
Further Détails on Request. 6648 
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PTT c ONSTAB CE mma 
PLANE AND GEODETIC SURVEYING 


By Davip Cuark, M.A., B.Sc., M.Inst.C.E. 
Peden of Civil Engineering, University of Dublin. 
New Edition. 








Vout. I. Plane Surveying. 360 Illustrations and Diagrams. 
Revised. 24s. net. 
Vou. Il. Higher Surveying. 114 Illustrations and Diagrams. 25s. net. 


FIELD ASTRONOMY 
FOR ENGINEERS AND SURVEYORS 
By Davin Crark, M.A., B.Sc., M.Inst.C.E. 
Professor of Civil Engineering, University of Dublin. 
50 Illustrations and Diagrams. 6s. net. 


Technical Journal—‘ The book should prove of the greatest value to both those taking this 
branch of surveying as part of a final degree course and to those who need it in the field.’ 


By J. Witutamson, M.Inst.C.E. 
271 Diagrams. 9s. net. 
This volume constitutes a sound text-book on the principles and practice of surveying, 
including levelling and setting-out .... . 3 at the same time of value as a work of reference 
for the surveyor, engineer and architect. 


SURVEYING FROM AIR PHOTOGRAPHS 
By Masor M. Hortne, R.E. 
Formerly Research Officer of the British Air Survey Committee. 30s. net. 
Times Literary Supplement—“.... . the book as it stands covers the technique of the day, 


and meets a very pressing present need.’ 


Complete Scientific and Technical Catalogue 
on application to 


CONSTABLE & CO., 10 & 12 ORANGE STREET, W.C. 2. 


6787 
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Ke Tce es, ENGINEERING ” 
DIRECTORY. 


ent Agent, G. B., U.S., and Canada). Advice 
bs ibook ”’ and C onsultations on Patents and Trade | 
Marks frec.—146a, Queen Victoria Street, London, | 
E.c.4. 45 years’ refs. "Phone: Central 0682. | 








MISCELLANEOUS. 
- FIRST ISSUED 18865. 
I}. actory, Garage or Work-| 
SHOP.— —Newty- -built Lec. one floor, 18,000 ft., 
ample light and height. Ready for immediate ° . 
occupation. TO LET or Sell—Apply, 230 York} Compiled entirely from the 


Road, King’s Cross, N.7. K 658 | 


M. & C. CONVEYORS. 


See page Advertisement in last issue and 
in next issue. 


MAVOR & COULSON, LTD., 


BROAD ST., GLASGOW, S.E. | 
London Office: 36, VICTORIA STREET. 


advertisement columns of 








‘“*ENGINEERING,” and is sent 
gratuitously to the principal 
employers and_ shippers of 


machinery at home and abroad. 





the Registered 
Telegraphic Address, Key 
Telegraph Codes 
and Telephone Nos. of our 


It contains 
Conveyors. 


For illustrated advert. see e 49, April 15 
a . to same, 


BARRY, HENRY & COOK, LTD., 


Engineers, ABERDEEN: 





Advertisers. 





ROBERT STEPHENSON & CO., 


oe BUILDERS, DARLINGTON. LTD. 
jon Office :—25, Victoria St.. Westminster. 


LOCOMOTIVES "2,255" 


Telecrams—Rocket, Darlin poe nonren 
Nat, Tel.—2700 Darlington ; 650 Victoria, 
Codes—A B C 5th Edition, Engineering Stan 
Engineering Telegraph, 


CLIFTON a BAIRD, L? 
Hictal Sawing Machine Specialists. 
EMPRESS WORKS, 
OHNSTONE, SCOTLAND. 


Also a Glossary of the Equivalents 
in German, French, Spanish and 
Italian, for the use of our 


Foreign Friends. 














NEW EDITION 
IS NOW READY. 

















FU‘STER BROTHERS, Limited, 


| 
TUBES & FITTINGS, |) 
Kein Steam Pipe Installations, 1042 | 





Publisher of -— 


“ENGINEERING,” 


YTEDNESBORL- [) 35-36, Bedford Street, Strand, London, W.C.2. 




















F. WIGGINS & SONS. 


Supplied gratis on application to the | 





EXTRUDED BARS 
“DELTA” BRAND 


BRONZE, YELLOW METAL, BRASS, RED METAL, NAVAL BRASS, COPPER, &c. 


THE DELTA METAL 6O., LID. 2asronenwiom LONDON, 8.x.10. 


And at BIRMINGHAM. 
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J. H. 
HEATHMAN, 
LTD:, 
PARSONS GREEN, 
FULHAM, 


LONDON, S.W.6. 
Price Lists Free. 

















WROUGHT IRON 
BELT q ‘ 
Lig NN) THE 


ae PRODUCT 


OUGL 
DWSOL - ; 















Telephone; Royal | ; Royal 8029. 


FOR INSULATION, sicl BAGS ac. 


Largest Stock in the World. 0d.9834 
102, 103 & 104, Minories, LONDON, 











— 
— 

— 

—o 
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— — 


BIRSTALL? LEEDS 


Telephone BATLEY 598 & 599 
Telegrams: “PULLEYS. BIRSTALL’ 
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a Steam Turbines @& 


HKK HARGREAVES 
$¢O. LTD.BOLTON 


G8 for industrial Drives eS 


CENTRIFUCAL 











HIGH SPEED ENGINES 
Sa& aovr 


ORYSDALE & CoLTo YoxKer 


OvLascow. 











MICHELL BEARINGS, LD., 


ENGINEERS apd MANUFACTURERS of 


Michell Thrust & Journal Bearings. 
Kegistered Office and Works: 6115 


South Benwell, Newcastle-on-Tyne. 


‘i Ritchie AtlaS 


0) NAY 40) 22) 
ATLAS WORKS - TEMPLE - GLASGOW § 

















| 


| 
Telephone 


83, Kingsway, LONDON. 6437 
Worm and 
Spur Gear 





HENRY WALLWORK & CO., Ltd., MANCHESTER. 


DRILLING SPECIALISTS. 


Fiange Drilling and Countersinking Machine. 


We manufacture a full range of Drilling 
Machines, including all types for the manufacture 
of Railway Locomotive and Carriage work. 





SEND FOR CATALOGUE, 


1673 Halifax 
— KAW Halifax. 


KITCHEN & WADE 


HALIFAX, ENGLAND. 


Codes: Marconi International, 
Bentley's A.B.C. 6th Edn, 








Machine Cat GearWheels 
| THE REID GEAR CO. 


| LINWOOD, near PAISLE 


ID) cesses CRANE: 


(QNED sence UP TO 1265 TON 
SPANS UP TO 175 FEET 


ROYCE LTD.., 


| MANCHESTER. 


MECHANS LIMITED, 


Engineers & Contractors, 


'SCOTSTOUN IRONWORKS, GLASGOY, 
LONDON OFFICE: 
| 10, amen Street, Westminster,S.\V .j 


> Illustrated Advertisement appearing 
June 10. 641 


AMWORTHY 


| 
OM ENGINES 











PUMPS and AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING OO,, Ltd, 
Works :—POoLE, DORSET. 

76, Victoria Street, LONDON 
Branches {iis Queen Street, GLASGOW. 


The Motherwell Bridge & Engineering Co., Ltd, 


ngince & Contractors 
| Bridges, mete Piers, Tanks, Dock Gates, 
| Hydraulic Pressed Flooring, etc. 
“ Bridge, 


worerwct! MOTHERWELL, N.B. ° 


London Office : 82, hemy-vieit ee S.W.1, 
* Mobricolim, st, London, : 4183 Vi 


See illus trated wrod last and next mae 9 


PATTERNS 


IN WOOD & METAL 
FOR ALL BRANCHES OF ENGINEERING 
1 


* 
B. LEVY & CO., 
04, MARSHAM ST., WESTMINSTER, LONDON, 8.W.1 
Telephone ; Victoria 1078, 


= Briguerte | MACHINERY 





| Grams: 


Grams 























MACHINE CUT GEARS 


BEVEL. SPIRAL. 
RACK. 


GEARS 





SPUR. 
WORM. 
COMPLETE 
or 


CUTTING YOUR BLANES. 


RODGERS BROS. LTD., 


BAKER ST. BRIXTON RD., S.W.9. 
Teceprome: RELIANCE 285! (2 coves) 














Smart Service. 


The with 


PACKINGS for every purpose. 

ENGINEERS’ SMALL TOOLS. 

VALVES, W.I. TUBING and 
FITTINGS. 

PULLEYS, SHAFTING, 
BELTING. 4770 


IVY-GRIP BELT DRESSING 
ALEXANDER KENYON 


& co., LTO. 
Engineers’ Stores, Tools, 


Victoria Bridge, MANCHESTER. 


ELAR 


GON Sires ORs 
Pn a ee A 


Firm 





LUAAINIUAA 
CASTINGS 


Wustration showing 
Main EngineDoors of the 
“ WORCESTERSHIRE " 
which are of case 
aluminium suppliedbyus 


Photo by courtesy of 
Messrs. Fairfield Ship 
building and Engineering 


Co. Ltd, : ie ‘ 
WN | L L IAM An application which may be suggestive of other 


uses for chis Lightweight, easily machineableand 
economical material. 


MILLS LTD 


GROVE STREET 
BIRMINGHAM 


Coal, Pv ony Ores, etc. 

(Write : Herbert Alexander & Co., Ltd., 
Charmouth Street, Looks. 6539 

JOHN SPENCER, L° 


WEDNESBURY 
IRON & STEEL 


TUBES 


POLES, STEAM MAINS, PIT PROPS, 4c. 











NEW “THOMPSON” 


BOILERS 


EX STOCK 


MOST MODERN “DISH END” TYPE 
WITH CORRUGATED SECTIONS 


Pe NS Pt ret et et BD tet et ee 

BESsssees 
PPP PsrPrrP 
xXKXXKKXKKXX 


All the aia Boilers are built vn 
“Siemens Martin” Acid Steel. 


Also WATER TUBE, ECONOM'C 

CORNISH and VERTICAL BOILE 5. 

SUPERHEATER AND PIPEWORK 
eos 


t K 


Repairs to all types of Boilers by first-clas: =:¢n 


JOHN THOMPSON. 


(WOLVERHAMPTON) LTD., ‘455 
WOLVERHAMPTON, El: 
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HEAVY DUTY WORK 


Specially designed for heavy duty high speed 
sawing the HDV. 20 is invaluable for repeti- 
tion work and for high-speed cutting of 
blanks for drop forging and stamping. 
Features that reduce production costs in- 
clude High Speed Blades, Segmental Type, 
Constant Gear giving no Vibration, Variable 
Positive Feeds and Centralised Control. 
Write for copy of our latest Catalogue and 
arrange for demonstration. 





S. RUSSELL & SONS, LTD.. 


ESTABLISHED 1864 


BATH LANE, LEICESTER, 


Telephone : Leicester 20657. Telegrams : “‘ Rusansons, Leicester.” 











One of the three 
Musgrave Ventilat- 
ing Plants installed 
for the County 
Borough of Hastings 
in their new Under- 
ground Garage, 
which extends 400 
yards beneath the 
Promenade. 











Write to-day for full particulars. 


usoqrave 





St. Ann’s Ironworks, Belfast. 
GLASGOW 





Indian Agents: Messrs. Keymer, Bagshawe & Co., 5, Mangoe Lane, Calcutta. 
. African Agents: The Dryden Eng. Co., Ltd., Box 815, Johannesburg. 














HE simplicity and 

ease with which 

lubricant is forced 

into every bearing 

by a hand gun de- 

livering 5,000 Ibs. 

pressure per square 

inch is the outstanding feature 

of the Tecalemit High Pres- 
sure Lubrication system. 
Write for particulars 


TECALEMIT LTD., GT. WEST 
RD., BRENTFORD, LONDON 


TELEPHONE: EALING 666! (5 lines.) 
TELEGRAMS: TECALEMIT, 
"PHONE, LONDON 
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TTS ROGLER - HOERBIGER 


PATENT 


RING PLATE VALVES 


FOR AIR AND GAS 
COMPRESSORS, ETC. 


OT cs 


THE 


METALLIC VALVE CO., LTD. 
661, ROYAL LIVER BUILDING, 
LIVERPOOL. 


SUT 


ST 


So LC rs 


























ONLY ONE 
STEAM VALVE, ——me 


MINIMUM WORKING 











FRIEDENTHALS L™|| 


RIVER ENGINE WORKS, PRESTON, || 





THE “ ROTELLIP “ Pump 


Embodies an entirely 

new principle in pump- 

ing, and combines 

efficiency of perform- 

ance with simplicity 
of design. 


SUITABLE FOR OIL, 
SUDS, PETROL 
AND PARAFFIN. 


Light in weight, volu- 

metric efficiency high, 

no valves employed, 

and flow is reversible 

according to direction 
of rotation. 


Price GBO/- each, 
pulley extra. 





ENQUIRIES TO— | 


ROTHERHAM & SONS, LTD., COVENTRY. 


"PHONE: 4154. ‘GRAMS: ROTHERHAMS, COVENTRY. 











Magnifying Thermometer 


STRONG, ACCURATE and RELIABLE, 








MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES. 





Adopted with advantage in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

also Sugar Refiners, Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 





State your requirements and write for prices to— 772 


T. SUGDEN, Ld., 








NEW SUPER POWER STATION, 
CLARENCE DOCK, LIVERPOOL. 





The illustration shows the Coal Conveyor Gantries. 
The conveying plant has a capacity of 220 tons per hour. 


SIMON HANDLING PLANT FOR RAPID AND ECONOMICAL 
DISCHARGING, HANDLING AND LOADING OF ALL 
CLASSES OF MATERIALS. 


HENRY SIMON, LTD., 


Ano works: CHEADLE HEATH, STOCKPORT. 


AND WORKS: 




















180, FLEET STREET, LONDON, E.C. 





INDUSTRIAL : 
PUMPS €. 2, 


Fitted with outer bearing, 
Non-ferrous throughout, 
Run | in _eitl either direction. 


REVERSE Gears | 


Full power head or astern. 100 
astern speed. With or without 


reducing gear. 


The Parsons Oil 5  Eage C Co.Ltd. | 
Seuthempten. 


a 











2 
a 


: 
' 















JUNE 24, 1932.] 


ENGINEERING. 


[SUPPLEMENT page XXIX] 59 











LEROY’S COMPOSITION 


FOR COATING BOILERS, STEAM PIPES, &c. 


Prevents the radiation of heat, saves fuel, and increases the power of Steam. 
It is reckoned the cost of the covering is saved in about six months. 
j ALSO — 
|| Asbestos Composition, Asbestos Mattresses, Asbestos Rope, 
|| Silicate Cotton, Plastic and Sectional Magnesia Coverings. 








iF. LEROY & CO., [> 20, Gray St., Commercial Rd., icsien, 


Established 1865. 























ADVANTAGES 


The distinct advantages of Hendrys' Laminated Belting are 
many—Solid leather, tanned tough by a secret process 
known only to James Hendry Ltd., up to 1” thick, any 
length, really endless; no metal fastening or cemented 
joints to cause vibration. Tenacious grip; satisfactory 
elasticity and astounding durability. All these are important 
and absolutely essential factors in preventing the waste of 
power and—-money. Send for interesting booklet, and get 


interesting details. 


HENDRYS 


to know more about these vitally 














LAMINATED BELTING 


Sole Mnfrs. : 


JAMES HENDRY LTD., Bridgeton, Glasgow. 


London, Birmingham, Manchester and Johannesburg. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 


WYMAN MN 


Branches: 














Telegrams— 
Grafton, Bedford. 











OE 
F iva 


* ee pas 


ER MEDAL Inventions Exhibition, fondon, 1885. GOLD MEI MEDAL, Paris, 1900. 
{RAND PRIX and GOLD MEDAL, Franco-British Exhibition, London, 1908, 
GRAND PRIX, Buenos Aires Exhibition, 1910, 6577 


= = IMlustrate U descriptiv Dric 





“PLC.” 


SLIDE RULES. 








rh Praluitut 


Se 








s) 





“P.LC."" Engineer's New Pattern Rule (Just Introduced). 
Sold by leading Drawing Office Stationers, Opticians, etc., and 


6004 








Oise A. G THORNTON, Ltd. 
Series Al7 Manufacturers of Drawing Instruments and Slide Ru les, 
Post Free. 








PARAGON. W RKS, MANCHESTER. 

















REFRIGERATING 
MACHINERY 


FOR 
CONTINUOUS SERVICE 
AND ADVERSE HEAT 

CONDITIONS. 


SEAGERS L"- 


DARTFORD. 








3738 














i eee, ‘ 
RevieF Vatves 


mm THESE VALVES are designed 
f on the most modern principles 
Hand are reliable, accurate, 
sensitive and easily adjusted, 
they open and close promptly 
with a minimum of margin and 
will not stick. 









w.. The springs are coppered to 

i} avoid corrosion, and the valves 
~ are suitable for Pumps, Feed 
Water 
Lifts, Hot Water Boilers, etc. 


THEY ARE MADE IN ALL SIZES AND ‘f 
4 PROMPT DELIVERIES CAN BE GIVEN a) 
BRITISH STEAM SPECIALTIES L™ 


BEDFORD STREET, LEICESTER. 


Heaters, Hydraulic 


























|. LBTAMOND.Y 


(AME Gl meso (nme: Y 





Rotel heer 





**DIAMOND” & ‘*KEYSTONE.” 
IMlustrated Lists and Particulars on application to the 
SOLE AGENTS— 


Ex. LURE, Lx. 


12 & 14, Brazennose Street, Manchester, Eng. 


6412 
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VJ] I ¢ TO RY“ VALVES. —=- : 
VER JOINT S=P1** 
INTERNAL PRESSURE HELD CO snore 


Absolutely tight 
under all working conditions. 












































Manufactured in:— 
FORGED STEEL, CAST STEEL, CAST IRON & BRONZE. 


VICTORY VALVES Lt 
STOCKPORT Enc. FLAP TYPE ISOLATING VALVE BLOW-OFF VALVE 

















SUPERHEATERS |= | STEAM PURIFIERS PIPEWORK 
FOR ALL TYPES OF |=. *| 995% CLEAN DRY STEAM | FOR ALL 
BOILERS ee _GUARANTEED_ : REQUIREMENTS __| 












































CASE-HARDENING 
COMPOUNDS 


Write for particulars 
and samples. 





ECONOMICAL 


BIRMINGHAM UCK & HICKMA LTD. 


GLASGOW MANCHESTER J JWhitechapel Road, LONDON E.1. 











ee } 
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J THOMAS SMITH & SONS (Rodley) LTD.| 


Cc RA N ES 2 EXCAVATORS 


m=)RODLEY _ LEEDS EST. 1820 =] 


























UPwVaARrDYDs or 
CFRIARS. 


Telegraphic Address: BRAKE, PHONE, MANCHESTER. 300,000 Telephone : 7316 BLACKFR 


GRESHAM’S PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE 
GRESHAM & CRAVEN, LTD., 


HEAD OFFICE AND WORKS: 


| npupeneee-s LANE, wanientintst, LANCS. 
LONDON OFFICE - + - - - = 40, WOOD STREET, WESTMINSTER, S.W.1. 


GLASGOW OFFICE: Ww. LESTER & SONS BATH STREET, GLASGOW. NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18, BIGG MARKET. 
BEL! ASI OFFICE: R. PATTERSON & SONS, 13 & 15, BRIDGE STREET. 


OVERSEAS AGENTS: 
tANCE, BELGII M, = +24 AKRD PORTUGAI The Vacuum Brak Fra e) hnony 51, Boulevard des Batignolles, Paris. 
ITALY: Giovanni chetti, Piazza Sicilia, 1, Milan AUSTR: d & Co., 521-523, Collins St., Melbourne. INDIA: Heatly & Gresham, Ltd.; 6, Waterloo Street, a 
9, Forbes St., B ae ay: isis Pe pham’'s Bre ad way, Madr ras; 31, The je iN, Lahore. SOUTH AME RICA : Evans, Thornton & Co., 465, Calle Defensa, Buenos Aires; Norton Megaw & Co., Ltd 
Mayrink Veiga No Rio de Janew Ad Aly ares Pente No. 2i.-sob-Sao A aulo. Sé ~ vrei AFRICA: 91, Bree Street, Cape Town; Corner of Prince Alfred and Milne Streets, Durb 
— all & Ni et Streets .- annesbure; and at Port Elizabeth and Buluwayo 


HOLLAND: Th. M. De Grijs, 39, Lindenlaan, Rijswijk, T* 
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